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PREFACE  TO  THE  NEW  EDITION. 


Tn«  rapid  pro(p«M  of  Itfcdianicnl  Science  htis  develojiwl 
many  moKt  imporUuit  facU  «inc<;  Ui«  fmt  piiblumtioQ  of 
this  Encycloposdia.  Tins  iDrcDtionB  nud  discoveries  i-eccntly 
tnadc  have  cnj^^ed  tiic  sedulous  attontion  of  the  Editor : 
for,  ■»  iho  mluc  of  cnoh  wa«  tt'rtwl  by  oxperinient,  » 
dracripriou  was  accordingly  prepared.  By  the  selection  of 
ntrw  article*,  and  care  in  tJic  abridgement  uml  rcviaion  of 
old  ones.  thU  Edition  hoit  become  nysteinatically  onriclied: 
•o  that  it  may  be  received,  as  fuJly  and  faithfully  cx- 
ptenii^  '*  th«  cxiKtin^  »tatc  of  Engincerinf;  iind  Mecliimieni," 
adapted  to  tlie  waola  of  Practical  Men. 

The  unexampled  sale  of  tlie  early  edition,  and  numerous 
meocMivc  rcprioU,  urgently  denumd  auotlier  suited  to  thv 
pnwnt  state  of  Bcienoe.  Tlic  Author  hn«  llicrcforu  checrftdly 
olwjed  the  ooinmaiidit  of  hi.*  patrons  in  placing  bcfura 
tlwai  to  thU  new  Edition  tlic  result  of  hid  late  active  and 
pleaMng  occupatiuUi  in  a  fonn  re-modttUJ,  enlarged,  and,  ae  be 
befacveer  eoiuidtraUff  imprxrertl. 

The  article  "  Railway  •"  haa  been  entirely  re-written,  and 
divided  into  numerous  cxptaaatory  SectJouR.  ThcBc  Sections, 
■Itlwugb  separate  and  independent,  collectively  fonn  one 
enttinnoas  and  perfect  Trcati^;  on  this  iniporlunt  luitiona] 
tubjert,  raimble  of  ciuiy  and  immediate  reference  on  the  most 
minute  points. 

Many  alicnttiona  have  been  suggested,  improvcmcota 
iotruduRvd,  and  inventions  patented,  connected  with  Lfico- 
motire  Engines  and  KaJlvrny  Carriages,  calculated,  it  is 
hoped,  if  carried  into  pnu?liir«,  to  prevent  the  rceurrcncc  of 
future  calatnttoue  accidents.     Un  tliie  muuicutuus  subject  the 


lH  FRSFACK  TO  THE   NBW   EDITIOK. 

Editor  has  attempted  to  describe  in  as  clear  and  minnta 
ft  manner  as  possible  all  Telegraphic  and  Safety  arrange- 
mente,  with  the  Atmospheric,  and  every  other  contemplated 
mode  of  Propulsion. 

Since  any  satisfactoiy  account  of  Tbb  Stbah  ENomBmust 
necessarily  extend  to  a  considerable  length,  it  becomes, 
therefore,  very  desirable  to  facilitate  references,  not  only 
to  the  description  of  each  species  of  Engine,  but  also  to 
thoee  of  their  varions  parts.  This  object  has  been  effected  by 
classiiying  these  great  mechanical  powers  according  as  they 
operate, — first,  by  the  Elasticity  of  Steam;  secondly,  by 
its  Condentation ;  thirdly,  by  the  Ekutidty  and  Condeniation ; 
fourthly,  by  the  JErpamive  Principle. 

Analysis  and  classification  have  also  been  cm  ployed  through- 
out the  elaborate  article  "  Steah  Navioation,"  m  which  the 
construction  of  Vessels,  of  Marine  Engines,  of  Boilers,  of 
Paddle  and  Screw  Propellers,  is  described,  and  their  individual 
values  asserted,  whenever  the  result  of  Practice  bae  afibrdcd 
data  for  the  purpose. 

The  claims  to  popularity   of  this  Work   "  have   grown 
with  its  growth,"  and  ripened  into  tbeir  present  maturity  by 
that  culture  which  the  most  wakeful  diligence  alone  coulr 
secure.      Articles,   rendered   obsolete   by  the   advanccmen 
of  Science,   have   been   cancelled ;   others,    that    require 
little  more  than  partial  revision,  have  been  altogether  i 
written  ;    and    the  new  matter  interspersed  is  treated 
Essays,  composed  expressly  for  this  Edition.  The  Engravi 
also,    have    been    examined,    and    additional    Illustra 
given,  ^multaneously  with  the   new  arrangements  of 
letter-press;   scrupulous  attention   being  paid   to  the 
coincidence  of  the  references  in  the  figures  with  tb 
the  corresponding  descriptions, 
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Although  many  excellent  treatises  have  been  published 
on  the  TKEOBr  of  the  Mechanical  and  Chemical  Sciences, 
none  of  them  embrace  a  combined  and  general  view  of 
the  PRACTICAL  APPLICATION  of  tbose  sciences  to  the 
operative  arts  and  manufactures  of  the  Empire.  There 
are,  however,  it  must  be  admitted,  several  meritariom  works 
which  treat  partUdly  on  these  subjects ;  but  to  the  objection 
of  their  contracted  plan  may  be  added  that  of  an  incon- 
venient arrangement  for  ready  reference ;  and  the  practical 
information  that  may  he  sought  for  in  the  voluminous 
Cyclopsedias  of  Science  and  Literature,  though  attainable 
only  by  laborious  research,  in,  in  most  instances,  so  abstruse 
or  antiquated,  as  to  be  of  no  utility  to  those  who  are  desirous 
to  avail  themselves  of  the  best  combinations  of  inventive 
skill,  or  to  practise  the  new  processes  resulting  from  modem 
chemical  discovery. 

The  numerous  applications  to  me,  (in  my  professional 
capacity  of  a  patent  agent,)  by  inventors,  for  information  on 
these  subjects,  demonstrate  the  foregoing  fact,  and  fully 
convince  me  of  the  greai:  advantages  that  would  be  conferred 
upon  a  very  extensive  and  influential  portion  of  the  community, 
by  the  publication  of  a  work  which  should  embrace  a  judicious 
selection  of  all  those  machines,  ENGINES,  manipulations, 
PROCESSES,  and  discoveries,  that  now  lie  scattered  through- 
out  Nigral  hundred  volumes  of  the  scientific  journals,  or  are 
inscribed  in  obsolete  characters  upon  the  rolls  of  the  Court 
of  Chancery,  in  the  form  of  specifications  of  patent  inventions. 


Tl  PREFACE. 

To  accomplisli  an  undertaking  of  such  great  convenience  to 
the  scieDtific,  as  well  as  of  real  utility  to  operative  men,  in  a 
form  adapted  to  itutant  reference  and  readg  application,  haa 
been  my  chief  aim  in  the  present  work,  which  will  com- 
prehend, in  addition  to  the  usual  matter  contained  in  cyclo- 
psedias  on  the  mechanical  and  chemical  sciences,  upwards  of 
two  thousand  modem  inventions  and  discoveries  of  merit  and 
originality,  illustrated  by  Engravings  carefully  executed  from 
accurate  working  drawiugs. 

Notwithstanding  the  extent  and  variety  of  subjects  which 
this  work  embraces,  it  may  be  necessary  to  remark,  that  by 
the  adoption  of  a  small  type,  and  close  printing,  the  economy 
of  space  is  so  far  attained  as  to  admit  of  each  subject 
receiving  the  consideration  due  to  its  importance,  and  to 
comprise  the  whole  in  two  thick  octavo  volumes.  Thus,  the 
preparation  and  numerous  manufactures  of  that  invaluable 
metal,  the  indispensable  material  of  our  machinery,  (Iron,) 
has  received  particular  attention  :  so  have,  likewise,  the 
various  manipulations  and  mechanism  employed  in  our  great 
staple  commodities,  cotton,  silk,  woollen,  and  linen. 
The  construction  of  engines  (particularly  bteau  engines}, 

HILLS,  RAILWAYS,  CARRIAGES,  SHIPS,  BOATS,  DOCKS,  CANALS, 
BRIDOE8,  FURNACES,  BOILERS,  OAS  MACHINERY,  LOOMS, 
PRESSES,  POMPS,  PADDLES,  PLOUGHS,  STILLS,  WATCHES, 
CLOCKS,    WATER-WORKS,    WHEELS,     CRANES,     STOVES,    and    a 

thousand  other  subjects,  receive,  in  like  manner,  their  share 
of  attention.     The  various  important  processes  of  dyeing, 

DISTILLING,   BLEACHING,   BREWING,   TANNING,   and  numCtOUS 

other  chemical  manufactures,  present  also  conspicuous 
features  in  the  contents  of  this  work,  the  whole  of  which 
may  be  said  to  combine  an  exposition  of  the  entire  series  o' 
the  Mechanical  and  Chemical  Arts  of  the  British  Empire. 

LUKE  HEBERT 
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THE  IRON  TUBULAR  BRIDGE  OVER  THE  RIVER  CONWAY. 

This  surpriiinr  and  unique  example  of  engineering  sliill  has  bein  con- 
ttnicted  acron  the  river  Conway,  and  fonna  a  portion  of  the  Chenter  and 
Hotvhead  line  of  railway.  The  eDorm<Hu  iron  tube,  or  more  properly  trunk 
or  chest,  h  mtuie  of  wrought  iron  plate*,  varying  in  thickness  from  a  quarter 
of  an  inch  to  one  inch,  rireted  together  and  strengthened  by  T  irons,  and,  to 
gi*e  additional  streDgth  to  the  whole,  a  series  of  cells  is  formed,  both  at  the 
top  and  at  tha  bottom  of  the  tube,  between  an  inner  ceding  and  floor,  and  the 
exterior  ntatea.  The  upper  cells,  eight  in  number,  are  nearly  square,  being 
irt.  Sin.  nigh,  and  Ih.  8}in.  wide.  The  lower  cells,  six  in  number,  are  2ft 
3t  in.  wide,  by  1ft  9in.  high.  The  space  between  wall  and  wall  of  the  tube,  if 
w«  may  so  spsak,  is  14fL ;  and  the  height  of  the  whole,  inclusive  of  the  cells, 
is  22rL  3i  in.  at  the  ends,  and  25fL  6in.  at  the  centre  i  the  total  length  of  the 
tube  is  iUn. 

One  end  of  this  gigantic  tube  is  fixed  to  the  masonry  of  one  of  the  stone 
piers  on  which  it  is  supported,  and  the  other  end  is  so  arrHnged  as  to  allow 
for  the  expansion  of  the  metal,  owing  to  the  rariatious  of  atmospheric 
lemperalure,  and  rests  on  eleven  iron  rollers,  lying  on  a  bed  plate ;  but,  in 
order  that  the  weight  of  the  whole  tube  may  not  be  carried  by  these  rollers, 
six  girders  are  carried  over  the  tube,  and  rivetted  to  the  upper  part  of  its  sides ; 
the  extremities  jorojecting  from  the  sides,  and  resting  on  twelve  ball*  of  gun 
metal,  running  us  grooves,  which  are  fixed  to  iron  beams  let  into  the  masonry. 
The  weight  of  the  Conway  tube  is  about  1300  tons.  For  the  purpose  of 
constructing  this  triumph  of  engineering  skill,  an  enormous  platform  waa 
raised  on  piles,  on  a  piece  of  land  pioiecting  into  the  Conway,  and  about  100 
yards  from  the  site  of  the  piers  of  the  bridge,  and  on  this  the  work  of  erecting 
the  lube  was  carried  on  ;  its  construction  occupied  twelve  months,  and  when 
complete  it  was  floated  to  the  pers  on  which  it  was  to  be  raised,  on  six 
huge  pontoons,  three  at  either  end,  constructed  near  the  spot  where  the  lube 
was  erected;  each  of  these  pontoons  was  100  feet  in  lengtb,  25  feet  in  width, 
10  feet  high ;  they  were  floated  at  low  water  under  the  plalform  on  which  the 
tube  rested.  The  piles  supporting  the  platform  being  taken  away,  the  whole 
mass  of  the  tube  rested  upon  two  stone  piers,  temporarily  erected  at  either  end 
for  that  purpose,  and  as  the  tide  rose,  the  pontoons  lifted  the  tube  from  these 
piers,  and  transported  it  to  the  shelf  prepared  for  it,  on  the  permanent  piers, 
and  below  two  enormous  hydraulic  presses,  by  means  of  which  it  was  after- 
wards raised  into  the  place  it  was  intended  permanently  to  occupy. 

At  each  end  of  the  tube  two  strong  lifting  beams  were  fixed  transversely,  to 
which  the  lifting  apparatus  of  the  hydraulic  presses  was  attached ;  the  chains 
by  which  this  was  effected  were  of  wrought  iron,  each  link  being  6  feet  in 
length  from  pin  bole  to  pin  hole;  at  each  lift  the  tube  was  raised  6  feet;  the 
cylinder  in  which  the  ram  of  the  press  worked  was  3  feet  1)  inches  outsidB 
measure,  and  the  hollow  for  the  ram  1ft.  Sin.  in  diameter.  The  space  allowed 
for  water  all  round  the  ram  waa  very  narrow,  and  at  the  top  of  the  cylinder 
was  a  deep  collar,  at  which  part  the  space  for  water  waa  stopped,  and  a 
water-tight  joint  formed  by  means  of  a  leather  packing  in  iL  Toe  apeiture 
for  the  entrance  of  water  into  the  cylinder  was  bored  through  the  collar,  and 
only  three-eights  of  an  inch  in  diameter,  and  the  quantity  of  water  each 
cylinder  held,  was  66  gallons;  each  press,  being  worked  at  the  pressure  of 
3  tons  to  the  inch,  was  capable  of  lifting  972  Ions ;  but  as  it  was  calculated 
they  would  bear  4  tons  to  the  inch,  each  of  them,  in  that  case,  would  have 
been  able  to  support  the  enormous  weight  of  1296  tons.' 

On  Monday,  the  6th  of  March,  184S,  the  operation  of  moTingtbis  enormous 
mass,  and  placing  it  in  its  proper  position,  began,  and  on  the  1st  of  May  it 
was  ^nnly  seated  on  the  permanent  piers,  and  formed  part  of  the  railway. 
The  Engineer  by  whom  this  great  work  was  effected  is  Robert  Stephenson,  Ejq., 
and  Messrs.  Euton  and  Amos  were  the  engineera  on  whom  devolved  the 
onerous  duty  of  lifting  this  tube,  by  means  of  the  hydraulic  apparatus. 

-See  other  aide. 
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ABACUS.  An  iiMtrument  employed  by  (be  indenti  for  facilitating  calcuU- 
tioiui  limilar  to  tbat  now  fre<]ueot]7  employed  for  teaching  chudrea  the 
rudimenti  of  arithmetic,  and  which  ii  commonly  aoM  in  our  itationen'  ihopa. 
It  luually  coniiiti  of  twelve  parallel  virei,  fixed  in  a  light  rectangular  &amal 
each  wire  carrj^ing  12  beads  or  balli.  There  ore  thus  12  timet  12,  anawering 
to  the  common  mullipUcatioD-table,  all  the  resulti  of  which  it  demonatratea  t» 
the  duUeit  capacity.  All  the  opcrationi  of  addition  or  luhiraction  are  likewia* 
pBrformed  by  it,  by  merely  moving  the  beadi  from  one  ilde  to  the  other  of  the 
frame.  By  thut  amooihing  the  difficulties  of  acquiring  aiithmetical  knowledge 
at  the  very  outset,  and  rendering  it  quite  obvious  and  amusing  at  the  lame  time, 
the  apparatua  becomes  one  of  considerable  imporlance  in  education. 

Another  kind  of  Abacus  cansials  of  a  isriea  of  parallel  wires  fixed  in  a  (rama 
like  the  former.  On  each  wire  there  are  nine  little  balls ;  the  loweat  stand  for 
mnilt,  the  neit  above  for  teni,  the  next  kundrtdt,  and  to  on  up  to  any  number. 
The  frame  is  divided  into  two  compartments  a  and  b,  by  a  cross  wire  ate,  which 
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it  sufficiently  rsised  above  the  witee  to  allow  the  little  ball*  to  ilide  nnder  It. 
Suppose  the  whole  63  balla  to  be  placed  in  the  compartment  a,  and  it  be  pro- 
posed to  note  the  turn  of  4,346,072  ;  it  it  effected  by  sliding  the  balls  shown 
in  b  from  their  previous  situation  In  a. 

A  variety  of  machines  for  facilitating  arithmetical  computation!,  have  been 
from  time  (o  time  introduced  and  extenitvely  uted.  Among  the  most  celebrated 
of  these  are  the  inventions  of  Napier,  Gunter,  Lamb,  Pascal,  Stanhope  and 
Babbage;  tome  account  of  whicti   we   have   iDtroduced   under   the  article, 

CALCULATIHO   Mac  8  IN  IS. 

ABATTOIR.  A  name  g^en  by  the  French  to  their  commodious  pubL'c 
daughter-housei.    The  many  serious  evils  occasioned  bf  the  driving  of  cattle 


2  ABATTOIR. 

utd  other  animali  intended  for  the  food  of  the  people,  through  the  crowded  itreeU 
of  n  city,  and  ilaughtering  them  in  private  buildings  in  densely  populated 
districts,  were  so  notorious  as  to  induce  the  French  Government  in  the  year  1810 
to  prohibit  private  slaughtering,  as  well  oa  (he  pusiage  of  cattle  io  Paris.  Public 
BbatCoin  in  the  suburbs  were  in  consequence  established,  where  all  the  cattle, 
•beep,  Sec.,  deitined  for  the  lupply  of  the  city,  were  ilauehtered  before  entering 
it.  These  abattoirs  are  live  in  number,  snd  are  situated  nearly  on  ■  circle  of 
about  two  mile*  radius  from  the  centre  of  the  city.  Within  each  are  included 
itAblei,  sttdla,  and  pens  for  the  animals,  and  maaufactories  of  Tarioui  animal 
(ubitanceg.  The  largest  asiemblage  of  abattoirs  are  those  of  the  diatrict  of 
Monlmarlre,  which  covers  a  space  ]200  feet  in  length  and  270  in  breadth. 
The  alaughler  rooms  are  individually  32  feet  long,  saiTie  hroad,  and  have  an 
entrance  at  each  end  )  one  for  the  living  animals,  and  the  other  for  the  removal 
of  the  meat.  They  are  built  of  stone,  and  every  interstice  is  carefully  stopped 
wilh  a  hard  impervious  cement,  so  as  to  prevent  the  lodgment  of  any  offensive 
matter.  Each  room  has  an  abundant  supply  of  water,  and  ia  adapted  by  ita 
atruclure  to  be  easily  and  (borough ly  cieanied.  ventilated,  and  drained.  The  stone 
floors  are  inclined  into  channela  to  conduct  llie  blood  into  reservoirs.  For  Ihe 
purpose  of  raising  and  moving  tbe  carcases,  the  most  convenient  mechanical  aids 
are  provided.  The  roofsproject  9  feel  beyond  the  outside  walls,  to  afford  shelter 
from  tbe  sun  and  rain.  The  total  number  of  slaughter  rooms  In  the  five  abattoirs 
before  mentioned  is  210.  Contiguous  to  each,  are  stall*  and  pens  for  the  animals, 
and  places  for  forage ;  which  are  let  separately  at  a  rent  to  the  bulcben, 
thereby  enabling  each  butcher  (o  keep  his  aninial*  in  fiill  health  for  any  re- 
quired  length  of  time.  Adjoining,  or  near  to  (be  abaltoir*,  are  manufactories 
of  tallow,  glue,  sile,  horn,  oil,  &c.,  ao  that  all  tbe  various  animal  substance*, 
besides  the  meat,  are  at  once  diapued  of,  and  applied  to  their  beat  uses,  and, 
owing  to  the  proiimity,  with  great  economy,  A  resident  inspector  ia  appointed 
to  each  abattoir,  under  whose  jurisdiction  it  is  placed,  and  whose  paramount 
duty  it  is  to  prevent  crueity  to  the  Hnimsli,  and  see  that  they  are  in  full  health 
nrevious  to  being  slaughtered,  that  the  public  health  may  not  be  affected  thereby. 
The  beat  authorities  stale,  that  the  health  of  the  Parisians  has  been  greatly 
improved  by  the  abolition  of  private  slaughter-homes.  Now,  in  most  of  tbe 
large  cities  of  Europe  there  are  establish  men  ta  of  a  limilar  nature ;  yet  in 
London,  (he  boasted  emporium  of  the  arta  and  sciences,  having  a  population 
nearly  double  that  of  any  ciiy  in  Europe ;  private  interest  has  been  hitherto 
allowed  to  tiiomph  over  the  public  good;  and,  to  the  disgrace  of  the  Corporation, 
as  well  as  the  government  of  the  empire,  London  is  to  this  day  without  b  sio- 

S'e  abattoir !     The  eiiatence  of  our  great  catile  matket  In  nearly  the  centre  of 
e  city  hut  been  for  many  years  the  subject  of  complaint,  and  a  commiltef 
appointed  by  the  Houae  of  Commons  in   1828  to  inquire  into  the  state  i 
SmithGeld  Market  reported  it  to  be  apubiie  nuUance.  Nineteen  more  yean  ha 
passed  sinca  that  report  was  made,  but  the  nuisuice  remains.    The  passage 
numerous  droves  of  cattle  through  our  crowded  Ihoroughfares  always  occai 
great  alarm  and  inconvenience  to  the  inhabitanla  and  persons  in  the  sli 
who  frequently  suffer  bodily  injuries  ibererrom,  and  occasionally  sacrili' 
life.     The  poor  animals  alio  suffer  exceedingly  from  cruel  treatment  am 
of  rest;  and  the  quality  of  the  meat  is  considerably  deteriorated  from 
causes.    The  slaughtering  is  conducted,  in  many  caaea,  in  ill-drained,  ill 
laled  ceHara ;  where,  again,  much  needless  pain  ia  caused  to  the  animals 
indifference  and  want  of  skill  of  the  |>er«ons  employed.  The  efSuvia  fro 
of  these  places  and  from  the  drains  In  the  vicinity  is  abominable,  an 
fruitful  source  of  disease  and  mortality.     There  appears  at  laat,  howe- 
gTouod  for  hope  that  thia  disgraceful  state  of  things  bai  reached  its 
uiat  public  convenience,  public  health,  and  humanity,  will  be  at  lengt' 
to  the  imaginary  interests  of  a  few  individuals,  by  the  establishment 
market  and  abattoirs  in  suitable  localities  in  the  suburbs.     The  adj 
represents  a  plan  for  an  abaltoir  and  cattle  market,  which  will  con 
reader  some  insight  to  the  arraneements  neeeiiary. 

At  a  ii  Ihe  chief  enttunca  to  (he  catde  market,  with  gate-keeper 
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,  Ae : — 1 6 1*  {<ri»dpat  readt  iriv«rMig  the  markM.    e,   inemlilaga  of 
MalUlap  )■>  tda  centK,  oantaining  tathmoge,  huik,   posl-offiot,  eoSr*  aaU 


hmtnt  loamt,  gnd  muitomI*  for  Iha  oSofn  of  I  lie  mailEtt  j  Mid  nfM* 
wltli  rrtry  caiirmicaM  Mr  oonil«ciliii|t  iIm  btuinm  of  ibe  ertriiudineiil  wj^ 
sfintecy  Mid  rtpularily.  d  d,  niwlcel  foe  horned  catlW  out)  huran,  calouktvd 
At  about  8000  bnili.  ttt'a  ili«  >)m«|>  tnorkat,  E«niput«d  lo  conulii  about 
"*  ""'.  /k  the  calm  mtrk«i,  nnd  f  (be  *pice  ai>[impndi«d  to  twiat.  f  i  urine 


4  ABSORBING  AND  PRODUCTIVE  CASCADE. 

tanki  for  liquid  muiure,  colleeted  fram  tlie  galteri,  and  conducted  by  pipet  firms 
all  psrta  of  the  mu-ket.  i  i,  >lied>  for  ibeep  and  catde,  with  forage  lofla  above. 
a  i,  walls  aurroanding  ihe  market  and  tbe  abattoirs ;  /,  engine  for  cooatantljr 
■uppijing  every  part  of  the  market  and  abattoirs  with  water ;  connected  wtth 
which  ii  a  fo^e,  workihop,  and  fire-engine,  m  m,  exit  gate*  from  tbe  marked 
n  n,  entrance!  from  tbe  market  to  tbe  abttoin ;  c  e,  abattoirs ;  pp,  meat  pr^- 
■erves  and  refrigeratories ;  g  g,  reservoirs  of  blood  conducted  by  pipe*  from 
each  abattoir]  r  r,  superintendent  and  officers' houses,  stables,  and  varioua 
offices ;  1,  entrance  gate  to  abattoin,  with  loll  and  gate-keeper's  honse. 

ABSORBING  AND  PRODUCTIVE  CASCADE;  an  apparatus  of  great 
utility  and  elegance,  invented  by  M.  Clement.  It  is  known  that  the  abiorption 
or  solutioa  of  the  gaaea  takes  place  in  proportion  to  the  pressure  on  the  absorbing 
liquid,  the  extent  of  lurface  exposed  to  toe  abiarhing  action,  and  to  the  lengtfi 
of  time  in  which  it  is  exposed.  If  the  pressure,  however,  be  very  great,  the 
vessels  are  liable  to  rupture;  and  it  therefore  becomes  an  important  object  to 
strengthen  the  influence  of  ^ie  other  two  principles  just  mentioned,  which  has 
been  obtained  in  a  very  eminent  degree  by  the  iovention  of  M,  Clement.  In  this 
apparatus,  which  is  represented  in  ibe  annexed  diagram,  the  gas  has  no  pressure 
toiustain,  but  the  surfaces  of  its  contact  are  exceedingly  multiplied  and  extended. 


The  column  dit  filled  with  a  great  number  of  small  bulbs  of  glass  or  porcelain, 

ill  lower  extremity  retting  in  another  cylinder  b,  of  greater  diameter,  in  which 
is  a  cavity  adapted  to  the  reducedi diameter  of  the  column,  which  communicatea 
with  two  small  tubes  e,  d,  the  former  being  employed  to  introduce  the  gas,  and 
the  latter  to  discharge  the  liquid.  At  e  is  a  reaervoir  of  water,  with  a  conducting 
pipe/,  Ibe  supply  therefiom  being  regulated  by  a  cock  ^r.  The  water,  in  its 
passage  to  Ihe  lower  paK  of  the  column,  lucceasively  moiilens  all  the  small 
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tplitm.  and  Mnic  Ihtu  impadtd  fa  it*  pmgnw,  ■  nn  coiuidcrnhla  lim*  b 
oocupwd  in  id  ileicenl.  On  Ow  other  luinil.  ihs  gu,  m  It  j<  iiiitiHluircil,  oocm. 
pfing  kU  tli«  vnouit  iittotdicMi  bvMtiu*  infinitely  diiidcd ;  Mid  ih«r*[((ra  u  it 
nn  unljr  put  ihnni|[li  Iho  intcrmedJBtc  *pacM  vtty  i\ini\y,  the  Junuion  of  tlia 
coMtMl  ii  iBueh  firalasged.  ind  the  abioTptiini  prmnolad.  Th«  Invpntur  nitt- 
htm  (hat  tha  abtorUng  powtt  af  (III)  appuralut  it  393  timn  gnatci  limn  the 
tribwrjr  dniplc  vomI*  uied  for  the  purpwo.  Aliliougb  W.  CUcni-tit,  iii  making 
ibii  CDmpdri>on,  hat  nnii'intionnbly  teleoled(b«nMtii»(itvourU>liicM«,  it  miiit 
be  atUnitlfd  iboi  l>l>  aluoTbint:  curad*  pOMMMt  Brtol  advaniaitei.  To  iha 
afijMiriiiiia  Ihui  dcicnbcd,  M.  Clement  aJopli  atialhrr,  whlrli  lift  ralla  "  the 
I'toduttii'e  Cnicade,"  aliuwu  In  oumblnBtion  in  our  dioKram.  It  it  iiilei^dt-d  lu 
prodoc*  I'M  Tor  a  <«niiderablc  period  of  linif,  ri]cI  in  n  mora  om<renienl  and 
lc«  «xp«nai*o  manner  thao  by  the  ordlimty  nifihodt.  SiijitwM,  fcr  exam^, 
it  i«rr<]ulrKl  ta|ir»parn  oxvmiiriHilr  acid  or  olilorine;  nlwge  vtwol  A,  providt^ 
Willi  luiir  tfMiiian^  i>  filled  with  oiide  of  nunfuioto,  braktn  Into  largu  piceea: 
llie  upcnine  ■  ti  by  a  tuba  coiinec(«l  to  a  leaden  reuel  i,  eontainitijc  cimiiiiMi 
tail  and  «iiI|i)iiiTie  acid.  Ily  Ihu  tub*  I,  «  *niall  tliioain  of  wali-r  it  made  la  flow 
from  the  mcrvnlr  above,  which  fmduatly  ininatent  the  wliole  lurfaoo  of  ilia 
pleet*  of  nuneineae,  and  jirrmili  the  nMiiialic  acid  gn  lo  atUfk  and  dltinlreit 
very  M«lly.  Tlw  chlorina  which  ia  produced  pawra  hy  itip  iiibu  n,  into  the 
abiottitny  Mieodc,  while  the  muiiat*  of  nanganeie  i>  uriied  off  oi  it  Fornu.  by 
lh«  water,  through  the  tube  u,  into  the  rawrwlr  p.  Bv  thii  arrangeiiieul,  there 
it  no  ooeaalon  to  reduce  the  minKaneic  lo  powder,  and  a  uinch  tarfcpr  quaniJiy 
ntajba  operated  on  stiheiiimr  timi.-,  willioul  Ilic  aperalorfaeinK  under  ibe  nocc*- 
ally  of  ftM|U(nllytan*w<n{;;l)i>:i:l>ar)t('of)iint^iiHlri,iu)dditinou(iUngkiiHp^arBRu. 
AIIUTMRXT  u  a  term  oommonly  iip])lied  by  cnRmcrn  to  ihoee  llztd  pari* 
of  mechaniatn  whence  a  retiHting  i>r  rpiL'tiiif;  (<iret  is  obtained.  Thuaoaoh  of  the 
radaodhacylinderorarccipiucatinKtlcam  engine  rorininreacling  point,  ranting 
ibeitcani  to  impel  the  piaion  the  eoiilrary  way.  tti  n  roUlory  eoKine.lhaMcam 
■top  a  the  ■buUnenl,  aitd  in  a  Hcreur  pre**,  the  Rlationniy  h«ad  llimngh  wliieb 
iht  urew  nauu.  The  lerni  abntnitnl  ii  aUd  applied  lo  ihn  land  pi«ri  of  4 
bridco,  and  inuny  oihcr  object!  vhich  it  would  be  ceedleit  lo  ndvrrt  to. 

ACCELKRA'ilON  ii  the  invraaio  of  relocily  in  a  moving  body,  rauaed  by 
iba  oontinued  action  of  (lie  nioliro  force.  When  bodiei  in  motian  pan  (broueli 
t^ual  apacct  io  equal  lime*,  or,  In  other  vordi,  when  the  velocity  of  the  body 
ii  the  tame  during  the  period  that  the  1iody  It  111  muliun,  itia  l«nnad  unilorni 
motion,  oif  which  wb  have  a  familiar  initanee  in  (he  molioii  of  the  hocdi  of  a 
elocli  orer  tlie  fJicc  of  il ;  but  a  more  correct  illuttralion  ia  the  rerohidon  of  ihe 
earth  on  ila  axi*.  In  ihv  eaio  of  •  body  moring  through  uneigual  tpam  in 
(oual  timet,  or  with  a  varying  velodty,  If  the  retodty  increaiewiili  thoduratlon 
sctbe  motion,  it  it  termed  accelerated  motion;  but  if  il  decr«M«  with  tliu 
dimtien  of  tlw  motion,  it  i*  termed  retarded  motion.  A  ttonc  thrown  up  in  the 
air,  aSMi  an  tlluitraiian  of  both  these  cmki,  the  motion  during  the  naoent 
baing  Trtarded  by  the  force  of  gravity,  nnd  luceleialed  by  (ha  lanu  durir;g  the 
^Memt  of  Lh«  (tona.  All  liodiei  have  a  tendency  lo  prtscrrc  their  ilaie,  eithtr 
of  KM  or  of  motion;  to  thai  if  a  body  were  ael  in  motion,  niiil  the  moring 
force  w«T*  wlthdravD.  ihn  body,  if  iinoppoted  by  any  force,  would  continw  (o 
more  with  the  umc  Telocity  it  hud  aci]uircd  at  Ihe  initanl  the  moving  force 
wai  withdrawn.  AnJ  if  a  body  In  motion  be  acted  upon  by  s  0Mi*tant  Ibroo 
<tt  the  foroe  of  rravliy),  ibe  motion  hccomn  aecelomtcd,  (he  relocity  locreuinft 
ai  (ha  timn,  and  the  wliole  ■pnces  paned  llirough  increuin^  ai  tha  t(]uBr«  of 
the  limei;  whiltt  the  proportional  ipacot  |ia«aad  ihroujch  during  e^ual  portion* 
of  time,  will  he  a*  the  odd  Dumbeti,  I,  3,  9.  7.  &c.;  and  the  epncie  paned  oi-er 
in  any  portion  of  time  wilt  be  equal  to  half  the  velocily  •cqiiirtd  at  the  and  of 
taoh  time :  which  molt*  wUI  b«  belter  brought  lo  view  in  ihe  rullowing  TaU*. 
TlDN.  VflwIUM.    tlpM*i  far  —at  TtfUK.  TW*!  »j*c». 
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It  bu  been  Meartuned  hj  exMriment,  that  ■  body  follini;  (re«ly  by  iU  o«: 
weight  from  m  itBta  of  mt,  will  deicend  through  l&^reet  in  the  tint  ucondc 

time,  and  wtUhave  acquired  ■  velodt 
or  32^  feetj  but  from  the  rapidil] 
witb  vbich  the  velocity  incrraie*,  wi 
cBiinot  extend  the  eipenment,  for  ii 
only  four  lecondi  a  body  faUin| 
freely  would  pan  through  a  ipace  oi 
256  leeL  But  by  an  ingeniow  con- 
trivanee  of  the  late  Mr.  Ailwood,  ol 
Cambridge,  the  lava  of  motion  attOTa 
laid  down  may  be  verified  experiment- 
ally. Tbeniachinei(calIed"Attwaod'a 
nachiae,"  after  tbe  name  of  the  in- 
*entor  ;  and  the  principle  of  it«  aclioa 
cotiiista  in  counteracting  a  portion  of 
the  gravitating  power  of  a  body,  by 
the  graritsting  power  of  a  smaller 
body;  >o  that  the  abac  lute  velocity,  and 
the  apaeea  pamed  throueh,  ihall  be  lose 
than  ill  the  case  of  bodies  descending 
freely,  whilst,  as  tbe  force  is  conataot, 
the  saine  ratio  of  progreuion  will  hold 
in  both  cases.  The  aiincied  figure 
represents  one  of  these  macbinea,  aa 
constructed  by  Mr.  Taplis.  a  a  a  is  a 
triangular  frame,  npon  three  movable 
legs;  b,  a  small  platform  suspended 
from  it  by  a  univecaal  joint  e  c,  and 
supporting  two  upright  standards  d  d, 
in  which  the  axis  of  a  light  brasi  wheel 
«  revolvea  with  very  lillle  friction. 
Over  a  ^Toove  in  tbe  periphen  of  the 
wheel  passes  a  very  light  and  pliable 
ailk  thread,  from  ibe  ends  of  which 
hang  two  etjual  weights/,  g.  Into  the 
under  side  of  b  is  screwed  a  square  rod 
h,  descending  to  the  floor,  to  which  it 
if  secured  in  a  perpendicular  position 
by  smalt  piiia  paaiing  through  Wei  in 
tbe  claws  at  i  ■'.  On  the  face  of  the 
rod  is  a  scale  of  inches,  i  is  a  brass 
guide,  fixed  at  the  upper  part  of  the 
rod  k,  BO  that  when  ihe  top  of  the 
weight  g  touches  tbe  lower  side  of  k, 
(be  under  side  of  i;  is  on  a  level  wiili 
the  top,  or  commencement  of  the  scale; 
/  is  a  small  stage,  movable  along  the 
rod  A,  and  having  a  hole  in  it  suffl- 
cienlly  large  for  the  weight  g  to  pass  : 
on  one  side  is  a  tightening  screw  m. 
R  is  another  movable  stage,  fitted  with 
a  tightening  screw  o,  as  also  a  fork  p, 
turning  upon  a  hinge.  The  experi- 
ments are  conducted  as  follows: — A 
small  circular  weight  is  placed  upon  g, 
which  is  pulled  up  to  the  lop  of  the 
scale,  and  the  stage  n  is  ecrewed  to  the 
rod  h,  on  a  level  with  the  lower  part 
of  the  weight  /,  which  is  held  down 
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Xn  H  b^  ilii!  taikp.  Vpan  rekaiinn/ Tram  the  fivk,  llie  weight  «  detoniil* 
I  a  *lov,  l«t  fntiifilf  •ccflprtttnl  siolioo,  nail  ihe  nuiiibtr  of  Tne!i«»  Iba 
wal^lit  haa  dracmilad,  at  rac)i  uiccmiva  bant  of  a  iMiidiihioi  (wipaniletl  ttma 
aooiher  trianglr).  ■>  olMerrcid  upon  the  ank ;  and  tf  ihc  aiUitiatial  veiffht  ba 

win  taitM  it  to  doemd  Ibtau^li  I  toot  in  iwo  wcotidi.  aiid  ibmifji  0}  frai  in 
ftraaetund).  Ktlw  oddiiiMia]  wttthl  lio  temoveil,  and  a  mall  Mr  vl  t^iial 
weight,  bul  itT  •  imK\b  (im«iUii>  l£r  dianifler  of  llip  hal*  in  ^  b*  pinvd  «pon 
g,  and  ArMagrt  Iwwl  *l  any  uiTinon  of  thoacaU.ai  which  liw  "tiflii  would 
anivc  al  Ilia  md  of  lUijr  number  of  tecondo,  (be  lUtc  will  intrnwpl  the  bir  iM 
il«  dMcmt,  and  tho  wr.igbt  wiJI  coiiliau*  in  d«i«viid  aitli  (Ik  vclurity  il  had 
acqiiir«d  upon  itadiing  L  Tbiu  if  tbc  velacily  al  the  end  uf  Ihe  wcoiid  iccoiid 
be  two  faM,  in  which  <att  tha  wrigbl  w«uiil  liare  dtuciidrd  oar  fovi  in  thai 
litna.  if  ihe  itaga  ba  art  al  <nia  fool  upon  tltc  iKai«,  il  will  intrroriil  tlir  b*'  at 
the  «d  of  ibe  atcmid  accond.  and  ihe  weinht  g  will  more  wiih  a  unifonn 
rptnritf  el  two  faM  nar  •eeond,  ilircnigh  tha  remaining  pattbn  of  iia  dcKmt. 
tf  II  t>  Tcquiiad  t»  lllualnue  tho  caw  of  rotarded  metion,  ibc  mall  circular 
weight  i)  plac«d  tqMO  (h«  weight  f,  and  a  Bmilar  aaiBll  trrighl  npun  tli«  weighl 
/,  po  that  a,  Mill  oiil weighing/,  will  deieend ;  but  a*  »oon  ai  (lie  alaga  I  latat* 
eaptt  tha  bar  with  the  iinall  weight  npoa  it,  /  beromaa  (he  htaricrt.  and  f  will 
MnMl  whh  a  ntotily  dpcnaiing  an  the  ^iiurea  oT  tbo  (iwiM,  cuuolcd  frum 
tW  time  «f  f  )>a'*'''S  *'**  ala^  L 

With  (he  new  of  dinaimihiait  *•  rnucb  ai  |»aiib1c  the  friction  of  the  aii«  of 
ikt  wheel  r,  Mr.  Altwaod  rapporled  ilt  extreniilif*  iijicai  tlie  perlplien**  of 
foiu  Mitif fiction  whorlt.  Mr.  Toplit,  in  a  nr*  armnfttneni  of  the  niaehln^ 
adopted  Htnpic  fited  bearinga,  foraied  ol  Miidi,  and  a<>  iliaiiing  lliein  in  iIm 
jatha  (o  a  (<anira]  conlignration,  that  tha  *>len(  of  nibbio);  autraM  vai 
acnutly  la*  than  iti  the  romplvx  arrangcfnaBt  oT  Mr.  Allaood ;  in  whoia 
machine,  nevcrtheleu,  iliere  ««■  miicli  lo  be  admired. 

ACCORDION.— A  muiioal  inilrtiiM-ni,  «f  the  elaaa  eaUad  "  FrM-Tf*<l" 
Insutiinenta,  la  wliUh  the  eound  ia  |»atlucai]  by  ih*  vibrntiona  uf  tliin  IMigaM 
or  alipi  of  mruL  Tlic  iDTeDiian  ia  ttry  icecni,  nf  (M-rinan  origin,  ana  Ihe 
intttument*  arc,  for  the  matt  part,  manuraciiired  in  Gninany.  'Hiey  are 
varioiMly  eoTulnicitd,  with  a  grpiin  or  lau  aumhtr  «f  rrfdi  aud  \*y*,  ihar^b^ 
pmdadng  a  grraler  or  let*  range  of  Bolca;  but  the  moil  onnanoD  lonii  i* 
riwlar  lo  that  ^«wn  in  the 


aowwyiBying  engnvitigi :  of 
which  ftf.  I  afiordt  a  fbM 
Hew,  fig.  2  a  plan  exhibil- 
ingthraTTang«ni«tilor(li«>y»> 
'-am  of-r«ad«,  and  /Va.  a  a, 
vertieal  aeciion  of  Pff.  1. 
Itg.  4  tbowa  a  plan  of  a  tingle 
pair  uf  rr«<U,  uf  the  full  «it*, 
and  fig.  3  a  renlcal  arction 
of  (be  came,  a  o  re;>r«enu 
a  tectattgular  box,  the  lowtr 
]iortion  of  which,  ft,  i*  com- 
poted  of  an  air-tiftht  flriihie 
material,  formtng  (lie  bellow* 
and  wind  chral;  c  in  a  Iwri- 
lamtkl  pnrtition  of  wood  forwi- 
iof  Ihc  tup  tide  of  Ihe  wind 
ekni,  on  tne  upjwr  (nrfaee  of 
whi<;b  arc  funned  one  large 
eelli*.  aiic!  I«iifmall«r  celts  r«. 
In  the  butlom  of  each  mII 
thote  art  two  nperiure*  cut 
Ihtmigb  the  partition  c;  each 
of  tlictc  apeitutn  ia  covered 
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M  mu  tide  by  «  thin  netalli 
plale/,  having  an  oblong  piec 
cut  out  of  tbe  middle  of  it 
and  thli  oblonft  hole  u  in 
perfectly  ilopped  by  an  elaatii 
tongue  g  (made  of  thin  bran) 
rivetled  at  one  end  to  thi 
metallic  plate  /,  ai  thown  if 
tbe  figures  4  and  5.  Thi 
tongue  g  ii  thui  made  (bj 
the  cutrent  of  sir  driTen 
through  the  aperture)  to  vi- 
brate freely  in  the  oblong 
space  cut  out  of  tbe  plate _/; 
and  ii  technicallv  termed  > 
"  Free-Reed."  On  tke  other 
tide  of  each  aperture  there  is  cemented  at  one 
edge  a  flan  or  valve  of  thin  leather.    The  reeda 
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in  each  cell  are  liied  one  to  tbe  upper  aide  of  tba 
partition,  and  one  to  tbe  lover  aide,  as  shown  in 
the  figures  4  and  5,  ao  that  note*  ate  produced 
both  bj  the  expansion  and  the  contraction  of  tbe 
nind-cbesl.  The  larger  cell  d  likeviae  contains 
two  plates^  nith  valves  h  adapted  to  each  ai  in 
the  smaller  cella ;  but  tbe  plates  in  this  large 
cell  contain  each  three  reeda,  ao  toned  a*  to  fotm 
chords  with  the  other  note*.  The  partitions  of 
the  cells  are  faced  on  the  upper  side  with  buff 
leather,  over  which  the  cover  i  i  slides,  and  forms 
therewith  an  air-light  joint.  In  the  cover  over 
each  of  the  small  cells  is  a  hole  closed  by  a  key  i, 
and  over  the  larger  cell  are  two  bolea,  one  at 
each  end,  closed  by  the  keys  II,  which  are  moved 
limultaneouily  by  the  knob  n.  The  notes  are 
produced  either  by  the  distension  or  by  the  com- 
pression of  the  bellows,  according  to  tbe  note 
required  ;  Bud  two  or  more  notea  can  be  sounded 
at  once  as  on  tbe  piano  or  organ.  There  is  a  valve  or  key  la,  in  the  bottom  of 
tbe  wind-ebest,  by  tbe  opening  of  which  the  action  oF  the  air  upon  the  reediis 
prevented,  and  the  beltowa  may  be  extended  or  contracted  without  producing 
any  sound ;  ao  that  when  a  succession  of  ascending  or  descending  notes  are 
required,  each  occupying  the  whole  range  of  tbe  bellowa,  the  wind'chest  can  be 
filled  or  diicharged  during  the  return  stroke  between  each  note,  without  pro- 
ducing anysound.  The  keys  //  are  generally  kept  open,  thereby  producing 
chorda  ;  tiiit  they  may  be  closed,  in  which  case  the  air  alone  is  played.  The 
instrument  is  extremely  portable,  and  when  well  made,  the  sounds  are  but  little 
inferior  to  Ihoie  of  an  oigan.  There  are  numerous  other  instruments  made  on 
the  same  principle,  as  tbe  Concertina,  Seraphine,  £lophon,  ice. 

ACOUSTICS.    See  Pqomics.     In   this  place  we   lake  the   opportunity  of 
introducing  a  notice  of  an  eitraordinary  machine  lately  invented  by  Prufessor 
Faber,  and  now  being  exhibited  in  this  country.     It  is  called  the  Euphonic,  or 
Speaking  Automaton,  as  it  imitates  most  of  the  sounds  of  the  human  voice  with 
considerable  accuracy  ;  also  sings,  whispers,  laughs,  &c.     The  principal  organs 
of  articulation  are  composed  of  caoutchouc,   and  a  wind-cbest  performs  th' 
functions  of  lungs.     An  arrangement  of  keys  similar  to  those  of  a   plan' 
forte,  communicate  with   the   organs   of  speech,  and  when   pressed   by  I 
fingers  of  ihe  operator   in    the  proper  combinations,   cause  tliem    to  u' 
syllables,  words    and   sentences.      It  far   exceeds   all    previous   attempts 
produce  speech  bj  mechanism.     Although  such  attempts  at  imitating  nal' 
sMni  Bt  lint  as  a  misdirecllon  of  ingenuity   and  labour,  let  us  not  overli 
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the  fact,  that  we  are  indebted  to  the  viiiooaiy   alchemut   for  many  of  our 

important  cheTnical  diacoTtriei. 

ACETATES.  The  ralta  formed  b^  the  combination  of  the  acetic  acid  with 
alkaliei,  eanhi,  and  metalite  oxide).  See  tbeir  different  baies,  and  tb«  article. 
Acid,  Acetic. 

ACHROMATIC.  A  tenn  applied  to  Iboie  lentet  of  teleacopei,  and  other 
optieol  instrument*,  ia  which  the  aberrationB  of  light  common  to  ordinuy  lensei 
are  remedied,  and  the  coloun  juitlj  reflected. 

ACIDS.  A  moat  important  elaa«  of  chemical  eompoundi,  which  have  for  the 
moit  part  the  following  propertiei.  They  have  a  aoiir,  or  louTiih  taite,  the 
itronger  kinda  being  acrid  and  corroaire.  They  change  the  vegetable  hluea  and 
purplea  to  a  bright  red.  They  unite  with  water  in  almost  every  proportion. 
With  a  few  exception!,  they  are  decomposed  or  volatilized  by  a  moderate  heat. 
They  combine  with  all  the  alkalies,  and  most  of  the  metallic  earths  and  oxidea, 
and  form  with  them  that  claas  of  bodies  termed  salts.  The  varieties  of  acids 
are  extremely  numerous,  and  willbe  generally  noticed  under  the  bead  CHEHisrav. 
The  four  principal  acida  of  commerce,  viz.  the  acetic,  sulphuric,  nitric,  and 
muriatic,  which  are  manufactured  on  the  great  scale,  we  shall  describe  in  this 
place. 

ACID,  AcBTic,  is  the  acid  contained  in  common  Tin^ar,  but  in  a  very  dilute 
state,  and  in  combination  with  other  vegetable  principles.  It  is  found  nnited 
with  potash  in  a  great  variety  of  plants,  also  in  several  animal  lecretions.  It 
ia  likewise  the  result  of  a  spontaneous  fermentation,  to  which  liquid,  vegetable, 
and  animal  jnalters,  are  liable.  Strang  acid,  as  the  sulphoric  and  nitric,  develope 
the  acetic  by  their  action  on  vegetables.  Dry  vegetable  substances  generally, 
when  subjected  to  a  red  heat  in  close  vessels,  yield  it  copiously.  The  proportion 
of  the  products  varies  not  only  from  employing  diflerentaubitances,  but  they  are 
different  when  only  one  subatance  is  empioyed,  accocdiog  as  the  heat  is  greater 
or  less,  or  the  operation  is  differently  managed.  When  a  vegetable  suhstance  is 
distilled  in  close  vesiels,  at  firal  the  water  comes  over  which  existed  ready  formed, 
and  then  water  formed  by  union  of  the  oxygen  and  hydrogen  of  the  subatance. 
Afterwards,  b  ifuantity  of  carbon  is  aeparated ;  and  by  the  continued  application 
oF  heat,  this  unites  wiili  the  oxygen  and  hydrogen,  and  forms  an  acid,  formerly 
supposed  to  be  a  particular  acid,  and  then  called  pyroligneoua  acid,  but  it  is  now 
known  to  he  tbe  acetic  acid,  united  with  empyreumatic  oil,  which  rises  somewhat 
brown,  and  grows  thicker  and  darker,  augmenting  in  density  as  the  quantity  of 
carbon  increaaea.  At  the  same  time,  a  small  quantity  of  carbonic  acid  gaa,  much 
carburetted  hydrogen,  and,  towarda  tlie  cloae,  a  great  quantity  of  gaseous  oxide 
of  carbon,  are  diiengaged.  All  the  carbon  not  carried  off  in  these  various  forms 
remains  in  the  still,  and  generally  preaerves  the  form  of  the  vegetable  subatanoe 
employed.  Since  we  have  learned  the  nature  of  all  these  products,  the  process 
has  been  much  improved,  and  particularly  by  charrmg  the  wood,  and  by  turning 
the  other  products  to  advantage.  In  the  furesta,  the  wood  is  first  charred,  so  as 
to  diaaipate  all  the  water  of  vegetation.  It  is  then  introduced  into  a  large 
circular  vessel,  a,  made  of  iron  platea  riveted  together,  and  having  at  its  upper 
part  a  small  lateral  iron  cylinder;  an  iron  cover  is  closely  fitted  to  this  pot, 
and  then  is  lifted  by  means  of  a  crane,  or  other  mechanical  power,  and  placed 
in  a  catt-iron  retort,  c,  set  over  a  furnace  eC  the  same  shape.  Tbe  fumoce  ia 
then  covered  with  a  lid,  i,  constructed  in  masonry.  A  moderate  heat  being 
applied  to  the  furnace,  at  first  the  vapour  of  the  wood  is  dissipated,  but  thi* 
v^aur  soon  ceases  to  be  transporenl,  and  becomes  sooty.  At  thig  time  a 
lube  or  cylinder,  enclosed  in  another  of  brick-work  or  tiles,  i^affixed  to  the 
lateral  cylinder,  and  forms  the  condenaingflpparalus.  This  is  different  in  different 
places  :  in  some,  the  condensation  is  effected  by  the  air,  the  vapour  heing  made 
in  pass  through  a  long  extent  of  cylinders,  and  sometimes  of  casks,  adapted  to 
each  other ;  but  most  generally  the  condensation  or  cooling  is  effected  by  water, 
when  it  can  be  procured  in  suflicient  qiiantiiiea.  The  moat  simple  apparatus  for 
tills  purpose  conaists  of  two  cylinders^,  enclosed  one  within  the  other,  and 
having  helween  them  a  space  sufficient  to  allow  a  large  quantity  of  water  to  flow 
backwards  and  forwards,  and  ihiucool  the  vapour.    ThesecylbdersBre  adapted 
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to  the  (Uttilling  a[)panlas,  and  placed  inclined  tu  the  horizon.  To  thii  lint 
apparalua  a  lecond.  and  lomedines  a  lliird  ii  adapted,  and  placed  in  a  lig-iag 
fuTm,  in  Older  to  occupy  aa  little  spnce  ax  pouible.  The  water  is  made  to  cir 
culate  ia  the  fDllowiag  manner.  At  the  lower  extreniitv  g  of  the  coiideniing 
apparatul,  there  i«  a  tube  which  ought  la  be  somewhat  higher  than  the  upper 
part  of  the  vbole  of  thli  apparatut,  where  at  h  there  is  another  ihort  tube 
curved  towards  tlie  ground.     Water  from  a  reservoir  is  made  to  run  througli  the 


perpendicular  tube  to  the  loiret  part  of  tlie  condensing  apparatus,  and  HIU  nil 
the  apace  between  (he  cylinders.  Wlien  the  uperation  is  going  on,  aa  the  vapours 
are  condensed,  tliey  raise  the  temperature  of  the  water,  which,  becoming  lighter 
in  consequence,  flows  out  of  the  curved  lube  h.     Tlie  condensing  apparatus 
terminates  in  a  covered  brick  canal  i,  undei^round,  at  the  end  of  wbich  is  a  bent 
lube  k,  that  conducts  the  liquid  products  into  the  first  cistern  ;  when  this  ia  full. 
it  discharges  itself  bv  means  of  a  syphon  Into  a  large  reservoir ;  the  tube  which 
terminates  the  canal  plunges  into  the  liquid,  and  thusculs  olTthe  communication 
with  the  interior  of  the  apparatus.     The  gaa  hereby  diaengaced  U  conveyed  by 
means  of  the  tube  Ii  under  the  ash-hote  of  the  furnace.      This  tube  ia  furnished 
with  a  cock,  to  regulate  (he  flow  of  the  gas,  and  cut  off  the  communicaliou  at 
pleasure.     That  end  of  the  tube  which  terminates  in  the  ash-hole,  rises  a  few 
inches  perpendicularly,  and  is  furnished  at  ita  extremity  with  a  perforated  roae 
for  diatributing  the  gas  uniformly  under  the  vessel,  without  being  itaelf  liable  t 
become  choked  with  (he  aihea,  or  to  obstruct  the  feeding  of  the  lire.     Th 
degree  of  heat  necessary  to  effect  carhonilalion  ia  not  very  great,  yet,  toward 
the  end  of  the  process  it  muat  be  raised  sufficiently  to  make  (be  vessel  red-lio 
and  the  length  of  (he  operation  ia  necesaarity  regulated  by  the  quantity  of  wo 
to  be  carboniied  at  the  time.     By  the  colour  of  the  gas  flame  it  ia  ascertaii 
when  the  carbonitatiotl  is  complete  ;  at  first  it  is  of  a  reddish  yellow  colour, 
aOerwarda  it  becomes  blue,  aa  it  throvs  off  more  oxide  of  carbon  than  c 
retted  hydrogen ;   at  last_  it  becomes  entirely  white,  probably  caused  bj 
reaael  being  hottest  at  (his  period,  and  the  combuslion,  therefore,  may  t1i( 
considered  as  quite  Rnished.     There  la  also  another  method  of  aicertvinin^ 
completion  of  ihc  operation,  which  is  more  frequently  had  recourse  to ;    tl- 
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tht  cooling  of  the  upper  part  of  the  lubes,  which  ii  not  aurTounded  wiUi  >Uei ; 
Mime  drapi  of  Hitet  arc  tben  tbrown  upon  it,  and  if  theie  evaporBle  without 
noise,  tba  oparalion  is  conaidered  to  be  finished.  The  Bdaptine  short  tube  ji 
next  removed  from  the  vesiel,  and  theopening  into  it  immediately  cloud  bj  an 
iron-plate  cover,  which  is  then  luted  wicli  loam.  The  lid  which  cavers  the  fur- 
nace is  npst  removEd,  and  then  the  resiel  iuelf  is  lifted  out  of  the  furnace  by 
means  ot  the  crane,  which  should  be  immediately  replaced  by  another  similar 
Hlorl  got  ready  for  (he  purpose.  When  the  retort  which  has  been  taken  out 
has  become  cold,  it  is  uncovered,  and  the  charcoal  taken  out.  Whatever  may 
be  the  kinds  of  wood  employed  in  this  operation,  nearly  the  sam«  result*  on 
obtained,  as  far  as  respects  the  acid ;  not  so,  howeTcr,  with  regard  to  tba  char- 
coal, lie  denser  the  wood,  the  belter  the  charcoal ;  and  it  has  been  remarked, 
that  when  the  wood  has  been  long  left  in  contact  with  theopen  air,  tha  charcoal 
produced  from  it  is  of  a  much  worse  quality  than  from  that  wood  which  is  car- 
bonised the  same  year  it  was  eut  An  acetic  acid  of  very  considerable  strength 
may  alio  ba  prepared  by  salursiiDg  perfectly  dry  chHrcoaf  with  common  vinegar, 
and  then  distllliag.  The  water  easily  comes  on*,  and  is  separated  at  first,  but  a 
stronger  heat  is  required  to  expel  the  acid.  If  vinegar  be  exposed  to  very  cold 
air,  or  to  a  freezing  mixlure,  its  water  will  be  separated  in  the  form  of  ice,  and 
the  interstices  be  filled  witli  a  strong  acetic  acid,  which  may  be  collected  by 
draining.  The  radical  vinegar  of  (he  apothecaries,  made  by  dissolving  in  it  a 
liille  camphor,  or  fragrunl  easentisl  oil,  has  a  specific  gravity  of  about  l.OTD, 
and  consists  of  one  pari  of  water  to  two  of  the  crystallized  acid-  The  pungent 
smelling  salt  is  made  by  moistening  the  sutpbate  of  potash  with  a  little  con- 
centrated acetic  acid.  Acetic  acid  acts  upon  iron,  zinc,  copper,  and  nickel,  in 
the  metallic  state,  and  upon  the  oxides  of  various  other  metals;  its  combination 
with  the  latter  being  usually  efiected  by  mixing  a  solution  of  their  sulphates 
with  that  of  an  acetate  of  lead.  It  has  a  very  slight  action  upon  metallic  tin, 
when  highly  concenlrated.  The  strongest  acetic  acid  will,  we  are  informed, 
dissolve  metallic  lead,  which  is  contrary  lo  the  statements  of  chemical  autliora. 
Acetic  acid  dissolves  resins,  gum-reains,  camphor,  and  esaential  oils.  It*  odour 
is  employed  in  medicine  to  relieve  nervoo*  headache,  fainting,  and  sicknesa 
from  crowded  rooms.  lis  anti-contagioui  powers  are  not  now  lo  confidently 
relied  upon  ai  formerly.  It  is  eiienalvely  uaed  in  calico-printing.  It  unites 
with  all  the  alkalies,  and  most  of  the  earths,  and  with  these  bases  It  forms  com- 
pounds, tome  of  which  are  ctysiallizable,  and  others  have  not  yet  been  reduced 
to  a  regularity  of  figure.  For  the  properties  and  uies  of  tbeae  combinations  we 
refer  the  reader  to  Dr.  Ure's  Dielianary  of  Chtmiilry, 

ACID,  MuuATic,  may  be  obtained  by  dislillaiiou  from  a  mixture  of  com- 
mon salt  with  clay  or  bole,  which  is  the  original  process  ;  but  it  is  now  only 
used  where  fuel  and  pottery  earths  ate  cheap,  and  oil  of  vitriol  dear.  The 
method  most  commonly  practised  at  present  to  obtain  it,  is  to  decompose  the 
muriate  of  soda,  or  common  salt,  by  sulphuric  acid,  and  condensing  the 
muriate  acid  gas  in  water,  for  which  it  has  a  great  affinity.  The  annexed  eii< 
gravingt  represent  the  most  approved  apparatus  for  this  purpose. 

fig.  1  is  a  transverse,  and  Pig.  2  a  longitudjtial  section  of  a  bench  of  cast- 
iron  retorts  n,  {generally  twenty  in  number,)  resembling  those  used  in  gas-workt. 
They  are  placed  in  pairs,  each  pair  having  a  separate  fire-place  e,  grate/,  and 
ash-pit  f.  Every  part  of  thecylindershould  be  equally  beated,  that  the  decom- 
posiiion  of  the  sail  may  be  slmultaneou^  and  ilie  iron  be  as  little  as  possible 
mjured  by  the  aeid.  For  this  purpose,  a  plate  of  cast-iron,  i,  is  placed  betweei^ 
the  cylinders;  and  the  flues  A  are  conitnicted  so  as  to  produce  an  equal  draught 
throughout  every  foit  of  the  furnace.  The  cylinders  are  closed  at  each  end  by 
a  plate  of  cast-iron  luted  into  the  rim  of  the  cylinder.  E^h  end  plate  has  a 
handle  b,  of  cast-iron,  and  a  small  tube  m,  projecting  from  the  upper  part  of  the 
plate,  for  the  purpose  at  one  end  of  pouring  in  the  sulphuric  acid,  and  of  con- 
veying away  llie  products  at  the  other.  The  first  cylinder  communicates  by  the 
bent  glass  pipe  r,  with  the  earthen  vessel  J,  which  has  three  mouths,  and  which 
again  communicates  by  two  other  bent  tubes  c,  with  twosiroilar  vessels.  All  the 
gas  not  condensed  in  the  first  bottle  d,  passes  into  the  other  bottle  d;   at  the 
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Mine  time  tha  Mcand  bottle  JreceiTei  the  gai  Trom  the  aeeond  cylinder,  and 
tnnsmiti  the  ^u  vhieh  it  doei  not  condenie  to  a  third  bottle,  and  >a  on  to  tha 
lait  bottle,  which  receive!  tbe  gu  not  condenied  in  all  the  other*,  Bl  alio  ths 
gw  from  die  Iwt  cjlinder.      From  thia  bottle  whatever  gai  ig  not  condensed  it 

«J-  I.  * 
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ransmitled  through  a  aecond  range  of  boltlea  half  iiried  with  water,  which  will 

absorb  two-fiftha  of  its  weight  of-  muriatic  acid  ;   and  in  this  second  range  the 
whole  of  the  gag  is  condensed.    The  first  range,  it  ahould  be  observed,  is  placed 
in  a  trough  I,  through  which  ia  maintained  a  current  of  cold  water.     The  purest 
acid  is  obtained  in  the  second  range  of  bottles ;   that  which  ia  condensed  in  the 
fint  range  ccntainin^  alwaj'i  a  lilUe  aulpburic  acid,  and  sometimea  aulpbate  of 
aoda  and  muriate  of  iron.     Each  cylinder  is  cbarged  with  about  I60lbs.  of  eom- 
mor.  salt,  and  the  end  is  luted  with  clay,  and  the  fire  ia  kindled  ;  1281bs.  of  sul- 
phuric acid  at  66°,  Baum£'s, areometer,  are  then  poured  on  the  salt.     After  the 
gM  ceases  to  come  over,  the  end  plate  is  taken  ofi;  the  sulphate  of  aoda  removed, 
and  the  operation  repeated  :  thua  ISOlba.  of  muriatic  acid,  of  the  spec.  grav.  1,1 90 
may  be  obtained  from  lOOIbs.  of  ealt.     Muriatic  acid,  mixed  with  nitric  ncl' 
forms  aqna  regis,  wbich  is  a  solvent  for  gold  and  platinum :    it  is  alio  uaed 
prepare  muriate  of  tin  for  dyers,  to  scour  metals,  and  numeroue  other  purpoae 
ACID,  Nitric,  may  be   made  in  various  ways,  but  that  most  common' 
employed  is  to  decompose  saltpetre,  or   nitrate  of  potash,  by  conccntrat 
■ulphuric  acid,  in  an   apparstua  aimilar  to  that  used  in  the   preparation 
muriatic  acid,  except  that  four  cylindera  are  uaually  heated  by  one  fire.     ' 
cylinders  communicata  by  tubes  with  three  or  four   rowa  of  earthen  vesa 
the  two  first  of  which  are  plunged  in  water.     The  tubes  which  proceed  fi 
the  cylinders  must  be  of  glass,  that  the  colour  of  the  gas  which  passes  ma' 
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■era,  ai  it  ihowi  the  progreii  of  the  operation ;  the  other  tubei  may  be  of 
eartheDware.  Each  cyliailer  is  charged  »ith  ITOlbi.  of  nitrate  of  potasii,  and 
lOOlba.  of  sulphuric  acid,  of  1.845  spec.  grav.  Tbc  heat  inu)t  be  equally  applied, 
and  the  fire  condoeted  slowly.  Ai  the  operation  advancei,  the  vapoun  bMomo 
rnl ;  and  it  ii  finished  vhea  theie  vapours  are  no  longer  viaible :  a  brirk  fire  i> 
made  tawardi  the  cloae  to  diiengage  all  the  gas.  The  acid  condensed  in  the  fint 
row  of  bottles  ii  always  the  least  pure  :  that  contained  in  the  second  range  and 
in  part  ol  the  third  contains  only  nitrous  acid  ;  this  is  disengaged  by  carrying  it 
toebullitioD  in  glass  retorts  j  the  ebullition  is  gradually  slopped  when  it  become* 
white,  and  it  ii  in  this  state  sold  in  commerce.  Ail  the  weak  acid  in  the  last 
vessels  is  again  put  into  the  first  or  second  range  instead  of  pure  water,  and  water 
is  always  put  in  (he  last  row  to  complete  the  condensation.  The  acid  tlini  ob- 
tained IS  not  sufficiently  pure  for  all  purposes  for  which  it  is  wanted,  but  requires 
to  be  distilled  in  glass  retorts,  taking  care  to  separate  the  products.  The  first 
portions  which  ore  volatilized  are  chlorine  and  nitrous  acid ;  these  are  separated 
when  the  liquor  in  the  retorts  becomes  while,  after  which  the  pure  niiric  acid 
comes  over.  The  distillation  should  be  stopped  when  nine-tenths  of  the  acid  in 
the  retort  is  volatilized.  Nitric  acid  is  employed  In  the  manufacture  of  sulphuric, 
oxalic,  and  other  acids,  in  the  com|}osition  of  aqua  regia,  in  making  the  red  pre- 
cipitate, in  dyeing,  gilding,  assaying  money,  in  parting  gold,  and  numerous  oiber 
processes. 

ACID,  SuLFBumic,  is  obtained  either  by  simple  distillation  from  copperas, 
(which  was  the  original  method,)  or  bj  the  combustion  of  sulphur,  in  large 
leaden  chambers,  in  combination  with  substances  yielding  a  large  supply  of 
oxygen  j  which  is  the  method  generally  practised  at  the  present  day.  The  latter 
process  is  conducted  in  various  ways;  the  most  usual  method  in  this  country  is 
the  following.  Common  brimstone,  coarsely  ground,  is  mixed  with  saltpetre,  in 
tbe  ptoportioD  of  SIbs.  of  the  former  to  lib.  of  the  latter;  the  mixture  is  spread 
upon  iron  plates  aet  upon  stands  of  lead,  in  a  large  chamber,  lined  with  lead,  and 
covered  at  the  bottom  wilh  a  thin  sheet  of  water.  The  materials  areivniled  by 
means  of  a  hot  iron,  and  the  door  is  closed.  The  sulphur  in  vapour,  then  com- 
luning  with  the  oxygen  of  the  nitre,  forms  sulphuric  acid,  and  condenses  in  the 
water,  which  is  alterwards  drawn  otf  and  concentrated,  first  in  leaden  vessels, 
and  then  in  glass  retorts  (which  are  sometimes  lined  internally  with  pta^num) ; 
but  some  manufacturers  dispense  with  tbe  leaden  boilen  altogether.  In  some 
of  the  more  recently  established  manufactories  in  France,  the  following  process 
has  been  employed  with  very  advantageous  results ; — The  sulphur  is  burned  upon 
an  iron  plate,  set  over  a  furnace,  beneath  a  leaden  cylinder,  opening  into  a 
leaden  chamber,  conluning  about  20,000  cubic  feet :  at  the  same  time,  a  retort, 
placed  in  a  smd  bath,  and  containing9f  lbs.  of  nitric  acid,  and  I|  tb.  of  molasses, 
IS  heated,  the  nitrous  gas  disengaged  being  conducted  into  the  leaden  cylinder 
about  2  feet  above  the  burning  sulphur,  and  this  operation  being  continued 
until  all  the  nitrous  gas  is  disengaged.  From  tbe  residue  in  the  retort  oxalic 
acid  is  oltained.  About  two  hours  after  the  combustion  haa  commenced,  steam 
is  admitted  into  the  chamber  by  a  pipe,  which  enters  about  the  middle  of  the 
chamber.  Soon  af^er  (he  introduction  of  the  steam,  a  condensation  is  perceived 
in  the  chamber,  and  a  small  hole  is  opened  to  admit  a  supply  of  almospleric 
air.  When  the  condensation  ia  completed,  which  is  commonly  in  about  three 
hours'  time  from  tbe  commencement  of  the  operation,  a  door  in  the  cylinder, 
and  two  valves  placed  under  a  tall  chimney,  are  opened,  in  order  to  renew  the 
air  in  the  chamber,  after  which  the  operation  may  be  repealed.  The  bottom  of 
the  chamber  should  always  be  covered  with  liquid,  and  it  is  inclined  to  the  liori- 
ton,  so  (hat  (he  liquid  may  be  9  inches  deepat  one  end,  and  only  1}  at  the  other, 
and  only  the  overplus  is  drawn  off  daily.  The  acid  may  be  concentrated  in  the 
chambento  about  1.450  spec.  grav. ;  ^er  which  it  is  removed  to  leaden  boilers, 
and  brought  to  a  spec.  grav.  of  1.600;  the  remaining  requisite  concentration 
is  effected  in  glass  and  platinum  re(<irts.  A  quantity  nf  acid  comes  over  during 
the  evaporation,  which  is  condensed  by  a  leaden  worm  fixed  to  the  neck  of  the 
retort.  The  annexed  cut  represents  (he  apparatus  employed  in  this  process. 
a  it  a  pottion  of  tbe  chamber  lined  with  lead  ;  b  the  Irndeii  cylinder  entering 
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tb«  dumber  kt  one  end  of  it,  and  riiing  about  10  incbeisboTe  tlie  Soot  e. 
The  cylinder  at  id  lower  part  J,  tana  inmaria  and  upward*,  forming  a  gultoi 
«,  conceDtrie  with  the  cylinder ;  b  ihii  gutter  a  portlou  of  weak  acid  is  alwajt 
kept  up  M  higb  a*  ibe  line  9.  to  proTBDt  the  lead  from  getting  tuo  much  heated. 
The  whole  i'l  placed  sa  a  man  of  brickwork  A,  in  the  middle  of  which  there  if 
anirondiih  t,  having  ac(inTexbattom,Bnd  a  [im3inchet  high  ;  itiimountBd 


over  a  furnace  /.  m  is  a  door  in  the  leaden  cylinder,  and  n,  an  ^r-hole  in  the 
door,  lilted  wi^  a  stopper;  r,  a  glass  mattreu,  containine  the  nitric  acid  and 
molasses ;  I,  the  steam  boiler ;  (,  the  sleam  pipe.  Sulphuric  acid  is  very  exten^ 
sivel]'  used  in  the  chemical  arta,  particularly  in  bleaching,  and  some  of  the 
processes  of  dyeing;  in  the  manufacture  of  the  nitiic  and  muriatic  acids,  and  in 
nnmeroui  other  branches  of  manufacture.  The  combinations  of  this  acid  with 
Tarioiu  bases  are  called  sulphates,  many  of  which  are  of  great  utility  in 
medicine  and  the  arts.  The  acidulous  sulphate  of  alumina,  combined  with 
potash  or  ammonia,  forms  the  important  article  called  Alum,  which  see. 

ACRE.  A  measure  of  land,  amounting  to  4  square  roods,  or  160  square 
poles  or  perches.  The  English  statute  acre  is  about  3  roods  and  6  falls  staudard 
measure  of  Scotland.  The  Welsh  acre  contains  cammonly  2  English  ones.  The 
Irish  Mreis  equal  to  1  acre  2  rooda  and  IS^^  perches  English.  The  number 
of  acres  in  England,  according  to  Dr.  Grew,  amounts  to  46,080,000. 

ADAMANT.  The  ancient  name  of  the  diamond.  This  term  is  also  sometime! 
applied  to  the  scoris  of  gold,  and  to  a  species  of  iron  ore. 

ADAMANTINE  SPAR.  There  ate  two  varieties  of  this  important  mineral 
knnwn  in  Europe,  one  of  which  is  brought  from  China,  the  other  from  India. 
They  are  both  remarkable  for  their  extreme  hsrdness,  which  approaehei  to  that 
of  the  diamond,  and  are  therefore  used  in  polishing  genis  and  steel.  In  India, 
corundum  powder  is  formed  into  a  paste  wtLh  lac  resin,  bdiI  moulded  into 
grindilones  of  a  I'ery  durable  nature. 

ADHESION  denotes  a  union,  lo  a  certun  degree,  between  two  distinct 
Bubslancei,  and  differs  from  eoliition,  (with  which  the  former  word  is  often  con- 
founded,) inasmuch,  as  the  latter  term  is  aloneproperly  applicable  to  the  retaining 
together  of  the  component  particles  of  the  game  mass.     .Adbesloii  is,  however. 
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ortwo  kindi ;  tha  one,  a  ipeciet  ol  nature]  auraction,  which  takei  place  belveen 
the  aurfacei  of  bodies,  whetheT  limilar  or  diuimilar,  and  vhich,  in  a  ceitain 
degrae,  connect!  them  together ;  the  other,  the  joining  or  faitening  tc^ether  ol 
two  or  more  bodies,  by  ihe  application  of  external  force.  With  reapect  to  the 
fint-mentioned,  it  hat  been  prOTsd,  that  the  power  of  adbeiion  ia  proportionate 
to  the  number  of  touching  points;  and  this,  in  solid  bodies,  depends  upon  the 
degree  in  which  their  surface!  are  jKiliihed  and  compressed.   The  eSecti  of  this 

Cower  are  extremely  curious,  and  in  many  instances  astonishing.  It  is  stated 
y  Mutschenbroek,  that  two  cylinders  of  glass,  of  raihtr  leu  than  2  inches 
diameter,  being  heated  to  the  temperature  of  boiling  water,  and  btoi^ht  into 
contact,  with  melted  tallow  between  their  surfaces,  required  a  force  of  130  lbs. 
to  separate  them ',  pieces  of  lead,  of  the  same  area  of  surface,  required  275 
lbs. ;  and  toft  iron,  300  lbs.  The  exf erimenti  made  and  described  by 
Mr.  Martin,  in  the  PhUotophia  Brttanmca,  make  Ihe  force  of  this  kind  of 
adhe«ion  much  greater  than  Musachcnbroek.  Me  took  two  leaden  balls,  and 
having  carefully  scraped  oS,  with  the  edge  of  a  sharp  pen-knife,  so  much  of 
their  spherical  surfaces  as  to  form  two  planes  of  one-thirtieth  of  an  inch  Id 
area,  he  pressed  them  together  forcibly,  and  with  a  gentle  turn  of  the  band. 
The  adhesion  of  these  small  surfaces  was  such,  that  he  lifted,  with  the  balls  so 
united,  aboTC  ISOlbs.  weight.  The  adhesion  between  two  brau  planes  4} 
inche*  in  diameter,  with  grease  smeared  over  their  surfacea,  was  tuctt,  that  ha 
could  never  meet  with  two  men  strong  enough  to  separate  them  by  pulling 
agunst  each  other.  The  editor  of  this  work  had  put  into  hia  hand  many  yean 
•go  two  brass  plates,  of  about  2  inches  diameter,  having  their  surface*  so  per- 
fectly  flat,  that,  without  any  interposing  matter,  he  could  only  separate  them  by 
sliding  them  edgeways.  With  respect  to  the  lecond-mcRtioned  kind  of  adhesion, 
some  useful  experiments  were  made  by  Mr.  B.  Sevan,  on  the  adhesive  force  of 
iron  nails,  screws,  and  pins ;  also  of  the  common  cements,  glue,  and  sealing' 
wax,  which  that  gentleman  communicated  to  the  editor  of  the  Lcndoa  Mecha- 
•ici"  Magatine.    The  following  is  a  condensed  account  of  them ; — 

AoHESioH  OF  Iron  Nacls,  in  which  Mr.  Sevan's  object  wai  to  determine, 
jSr»(,  the  adhesive  force  of  diffEtent  kinds  of  nails,  when  driven  into  wood  of 
different  species :  lecond,  the  actu.il  weight,  without  impulse,  necessary  to  force 
a  nail  ■  given  depth ;  third,  the  force  requisite  to  extract  a  nail  when  ao  driven. 
Mr.  Bevan  observes,  that  the  theoretical  investigation  points  out  an  inequality 
of  resistance  to  the  entrance  and  extraction  of  a  nail,  supposing  the  thickness 
to  be  invariable ;  but  as  the  general  shape  of  nails  u  tapering  towards  their 
points,  the  resistance  of  entrance  necessatily  becomes  greater  than  that  of 
extraction ;  in  some  experiments  he  found  the  ratio  to  be  about  6  to  5.  The 
following  Table  exhibits  the  relative  adhesion  of  nails  of  various  kinds  when 
driven  into  dry  Christiana  deal,  at  right  angles  to  tlie  grain  of  the  wood. 


DcscilpUwi  of  Nsilt  uted. 


Fine  sprigs  .  . 
Ditto  .... 
Threepenny  brads 
Cast-iron  nails 
Sixpenny  nails 
Ditto  .... 
Ditto  .... 
Fivepenny  nails  . 


u  tie  lb. 
STolrdupala- 


IdChBiloiif. 


^.-ifiO 

3200 

010 

■im 

73 


i:i!i 


0,44 

0,53 
1,23 
1  00 
2..'i0 


2.00 


Ihchea 
forcBd  Inlo 
Ibe  VDOd, 


0.40 
0.44 

0,fl0 
0.50 
1.00 
1,50 
2.{i0 
1.50 


Panndi 

nquLrHl  u 

vxtrscl. 


23 

37 

58 

72 

187 

327 

530 

3^0 


The  percussive  force  required  to  drive  the  common  sixpenny  nnll  to  the  denth 
of  \\  inch  into  dry  ChrUtiana  dtal,  with  a  cast- iron  weight  of  6.275  lbs.  was 
four  blows  or  strokes  falling  freely  the  space  of  12  inches;  and  the  steady 
pressure  to  produce  the  same  effect,  wai  400  lbs.      A  lixpeniij  nail  driven 
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into  dfg  tlm,  to  the  depth  of  one  inch  acroaa  the  grain,  required  •  prenore  of 
327 lb*,  to  estracEiti  and  the  samenul  driven  endvijs  oi  tongitudmillv  into 
the  same  nood,  wu  extracted  wiih  a  force  of  2571b9.  The  same  nail  ariien 
2  inchei  endwayi  into  dry  Chriiliana  deal,  was  dtswn  hy  a  force  of  257  Ibi.; 
and  (o  draw  out  1  inch,  under  like  circumilancei,  took  87  lbs.  only.  Tha 
Tclatire  adlieiion,  iberefore,  in  the  lame  wood,  wheu  driven  trauiTeraely  and 
longitudinall]:,  ii  100  to  78,  or  about  4  to  3  in  dry  elm,  and  100  to  46,  or  about 
2  to  1  in  deU ;  and  in  like  circumitancei,  the  relative  adheiion  to  elm  and  , 
deal  ia  Bi  2  or  3  to  1.  The  progreuive  depth*  of  a  *ixpeany  nail  into  irj 
Chriitiana  deal,  by  limple  preuure,  were  ai  followa : — 

One  quarter  of  an  inch,  a  preaaure  of   .     .     .       24lbi, 

Half  an  inch 76  „ 

One  inch 235  „ 

One  inch  and  a  half 400  „ 

Two  inehei 610  „ 

!u  the  above  experiment!,  great  care  was  taken  by  Mr.  Bevan  to  apply  the 
weight*  ateadily,  and  lowardi  the  concluiion  of  each  experiment,  the  addition! 
did  not  exceed  lOlbi.  ^  one  time,  with  a  moderate  interval  between,  generallv 
about  one  minute,  lometimei  ten  or  twenty  minutea.  In  other  apecies  of  woodf 
the  requisite  force  to  extrscC  the  nail  waa  different.  Thua,  to  extract  a  common 
sixpenny  nail,  from  a  depth  of  one  inch,  out  of 

Dry  oak,  required S07IU. 

Dry  beech 667  „ 

Green  sycainore 312  „ 

From  thete  experiments,  we  may  infer  that  a  common  aixpenny  nail  driven 
two  inchea  into  dry  oak,  would  require  a  force  of  more  than  half  a  ton  to  extract 
it  by  a  steady  force. 

AoHEsioa  or  Iron  Pins.  The  force  necesaaty  to  break  or  tear  out  a  half-incb 
iron  pin,  applied  in  the  manner  of  a  pin  to  a  lenon  in  the  mortice,  has  likeniie 
obtained  the  attention  of  the  same  celebrated  experimentaliit.  The  thickneaa 
of  the  hoard  was  0.87  inch,  and  the  distance  of  the  centre  of  the  hole  from  the 
end  of  the  board,  1.05  inch.  The  force  required  was  976  Iba.  As  the  itrengih  of 
a  tenon  from  the  pin-hole  may  he  considered  to  be  in  proportion  to  the  distance 
from  the  end,  and  also  aa  (he  thickneas,  we  may,  for  this  epeciei  of  wood,  obtain 
(he  breaking  force  in  poundl  Dearly,  by  multiplying  together  one  thousand  times 
Ihe  diatsnce  of  the  hole  from  the  end,  hy  the  thickneis  of  (ho  tenon  in  inchea. 

Adbebiok  of  Glde.  Mr.  Bevan  glued  together  by  the  ends  two  cylinders 
of  dry  aah  wood,  one-lifth  of  an  inch  in  diameter,  and  about  8  inchea  long. 
After  ihey  had  been  glued  ti^ether  twenty-four  houra,  they  required  a  force  of 
I2601b9.  (o  aeparate  ^em;  and  ai  the  areasof  the  circular  ends  of  the  cylinders 
were  1.76  inch,  it  follows  that  the  force  of  715  Iba,  would  he  required  to  separate 
one  square  inch.  It  is  proper  to  observe,  that  the  glue  used  in  this  experiment 
was  newly  made,  and  the  season  very  dry ;  for  in  some  former  experiments  on 
ibis  aubitance,  made  in  the  winter  leaBOti,  and  upon  some  glue  which  had  been 
frequently  made,  with  occaaionnl  additions  of  glue  and  water,  he  obtained  a 
result  of  350  to  SOOlba.  lo  the  square  inch.  The  present  experiment  was,  bow- 
ever,  conducted  upon  a  larger  scale,  and  with  care  in  the  direction  of  the  reiultant 
force,  so  that  it  might  be,  aa  near  as  practicable,  in  a  line  passing  at  right  angles 
through  the  centre  of  the  aurfacea  in  contact.  The  preuure  waa  gradually 
auplied,  and  waa  auatained  two  or  three  minutes  before  the  separation  took  place. 
Upon  examining  the  separated  surfaces,  the  giue  appeared  to  he  very  thin,  and 
did  not  entirely  cover  the  wood,  so  that  the  actual  adhesion  of  glue  must  be 
something  greater  than  71dlb*.  to  the  aquare  inch.  Upon  comparing  with  this, 
the  natural  cohtiive  force  laterally  of  vraod  of  the  same  kind,  Mr.  Bevan  found 
it  to  be  only  5621bi. :  consequently,  if  two  pieces  of  this  wood  were  well  ^iued 
together,  the  wood  would  have  yielded  in  its  substance  before  the  glue.  From 
a  aubaequent  experiment  made  on  solid  glue,  (he  cohesive  force  was  found  to  be 
4,000  Ibi.  per  aquare  inch ;  from  which  it  may  be  inferred,  that  (he  opplieatioi 
of  this  luntsnce  aa  a  cement  is  aiiaceplible  of  iniprurement. 
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Adheiion  or  SEJttiKo-Wjix.  The  beit  rail  sealing-wui  «u  proved  to  have 
B  cohe*ive  force  equal  to  1,A001bs.  per  iquaro  inch,  and  ifae  black  lealme-wax 
wai  ralher  mora  than  1,000  Ibl.lo  the  aquBre  jncli ;  the  deficiency  in  the  Tatter, 
we  luppoie,  tiai  owing  to  the  diminiihed  quantity  of  lac  reiiti  uaed  in  the 
compoiitian. 

£OLIAN  HARP,  or  baq>  of  £olji,  ii  a  musical  inatrument,  vhich  pro- 
bably received  ita  name  from  the  eSecta  produced  upon  it  by  the  air  without 
human  aid.  It  contiatiofa  alight  bokofobroiLs  Hood,  utually  deal,  containing 
a  low  bridge  at  each  end,  over  which  ll  atrelched,  upon  pcga,  a  larlea  of  fine 
cat-gut  atringi,  generally  about  fifteen  in  number,  which,  being  of  equal  lize 
and  length,  are  therefore  uniaona.  Ita  length  ahould  cotreipond  with  the  aize 
of  the  window  or  other  apertura  where  it  may  be  placed ;  iti  width  need  not  ha 
more  than  from  4  to  6  inchea,  and  in  depth  from  3  to  4  inchea.  It  ihould  be 
placed  between  the  lower  aaah  and  lill  of  a  window,  with  it*  itringa  uppermoit, 
under  which  i*  a  circular  opening,  a<  ia  the  belly  of  the  guitar.  Whea  the 
wind  blowa  athwart  the  atiingi,  it  producea  the  effect  of  a  choir  of  muiic  in  the 
air,  iwelling  or  diminithlng  iia  lounda  according  to  the  atrength  or  weakoeai  of 
the  btait. 

iEOLIPILE.  A  name  that  haa  been  given  to  an  inatrument  rarioualf 
modified,  for  convening  in  a  close  veiael  water  into  atesm.  The  Grat  individual 
wlio  uaed  it,  appeals  to  have  been  Hero  the  elder,  a  Grecian  mechanic,  who 
aettied  in  Alexandria  about  130  yeara  prior  to  the  Chriitian  era,  whose  ingenuity 
aud  talenta  being  Coatered  by  the  Egrplian  m<iDarch,  waa  the  probable  cauK  of 
his  intereiting  discoveries  being  bunded  down  to  us  in  hi<  work  entitled  Spiri- 
lalia,  or  Pntumalica.  Alihough  in  the  stale  that  he  has  preaented  it  to  lu  in 
his  solipile,  it  cannot  be  regarded  ait  one  of  his  most  useful  inventions,  (hii  foua- 
lain  for  raising  water  by  compressed  air  posseising  far  more  intrinsic  merit,} 
still  aa  being  the  earliest  germ  of  that  great  mechanic  power  which  seema 
destined  to  change  the  face  of  the  entire  civilized  world,  it  is  well  deaerviog  of 
a  description  in  this  place,  which  we  ihail  give  with  reference  to  the  subjoined 
figure.     Over  a  small   furnace  was  -~   , 

placed  avaaeorcatdrono,  containing 
water,  from  the  cover  of  which  pro- 
ceeded two  arms  h  c,  forming  the  axis 
of  a  hollow  globe  d.  The  arm  £  is  a 
steam  pipe,  the  other  arm  e  is  solid, 
having  ita  extremity  formed  intn  a 
conical  pivot.  At  right  angles  to  the 
axis  of  the  hollow  globe,  there  pro- 
ceed from  ittwolubesee,  bent  at  tlieir 
extremitiea,  which  form  the  outlets  of 
the  steam.  Heat  being  applied  to  the 
caldron,  raises  the  steam,  which  flow- 
ing through  the  tubular  axis  b,  enters 
the  globe ;  thence  the  steam  finds  its 
way  through  the  tubea  t  e  into  lbs 
atmosphere,  the  reaction  of  the  latter 
producing  a  rotatory  motion  of  the 
globe,  the  velocity  of  which  will  de- 
pend upon  the  strength  of  the  steam. ' 

AERATED  WATERS.  This  term  being  popularly  applied  U>  a  variety  of 
BcidulouB  and  alkaline  beveragea  more  or  less  impregnated  with  fixed  air,  or 
carbonic  acid  gas,  we  introduce  our  article  on  the  subject  In  ihis  place ;  and  as 
the  manufacture  of  these  liquids  his  of  late  years  become  of  considerable  extent, 
owing  to  their  agreeable  aa  well  as  medicinal  properliei,  we  nurpose  deacribing 
several  ingenious  apparatuses  that  have  been  used,  or  are  ilill  employed,  for  the 
puipose.  Water  absorbs  under  the  natural  piessura  of  the  atmosphere  about 
Ita  own  bulk  or  volume  of  carbonic  acid  gas.  If  a  pressure  be  applied  equal  to 
two  Blmospheres,  the  water  will  absfirb  double  its  own  volume,  ita  absorbing 
power  increaaing  as  the  pressure.    Water  thus  impregnated  acquitesa  pleasant 

VOL.   I.  D 


18 


AEHATED  WATERS. 


acid  tBBte,  to  which  h  niUB]ly  added  a  imall  qiiantily  a(  pal«ah  or  loda,  and 
such  flavouring  or  olher  ingredients  a*  may  be  required  tu  imilsle  the  natural 
mineral  waters.  Noolh'i  apparalai  was  one  a(  the  earliest  contilvaiicea,  and  ia 
adaptedio  the  preparation  of  gRiHUquBiiiities  of  aerakd 
water.  It  is  represented  in  the  subjoined  cut,  and 
eoniiitt  of  three  vessels ;  the  loneat  a,  it  flat  snd 
broad,  so  as  to  form  a  good  basis  ;  in  this  ia  put  a  quan- 
tity of  chalk  or  pounded  marble,  and  lome  dilute 
muriatic  or  other  acid  is  introduced  tbiougli  a  screwed 
stopper  b.  The  gas  being  thus  generated,  poMes 
through  the  tube  e,  in  which  a  giasa  vtlte  opens  up- 
ward) into  d,  which  contains  the  watei  or  solution  to 
be  impregnated,  and  is  provided  with  n  stop-cock  to 
draw  off  the  liquid.  The  tube  uf  llie  uppermost 
Tessel  f,  dips  into  <i,  oecasioning  therein  some  pressure; 
and  the  gas  wbicb  is  not  absorbed  in  the  latter,  passes 
up  into  e,  which  being  provided  with  a  heavy  stopper, 
acts  as  a  valve,  and  causes  a  considerable  pressure  of 
the  gas  upon  the  water  wilhin  it.  The  gas  which  is 
not  absorlied  by  the  water  in  c  or  d,  escapes  by  the 
aperture  at  lop.  Another  apparatus  of  great  simpli- 
city, and  adapted  to  operating  upon  a  more  extended 
scale,  is  delineated  in  the  following  cut. 

A  ii  a  strong  plank  on  which  the  vessels  an  fixed  ;  B  is  a  bottle,  containiuff 
a  quantity  of  pulverised  carbonate  of  lime  or  chalk  ;  C  is  the  tubulure  and 
stopper  of  ihe  battle ;  D  a  bent  lube  for  conveying  the  gaa  into  the  bellows  E, 
which  are  supported  by  the  upright  stand  F;  G  is  a  stop-cock  connected  with 
the  tube  D,  which  passes  from  thence  into  the  strong  iron-huoped  air-tight 
barrel  H,  suspended  by  its  axis  on  ihe  upright  pillnra  I  I.  In  using  Ihia 
apporatu),   the  caak  is  to  be  half  tilled  with  distilled  or  spring  water;  the 


hole  K  TS  then  to  U  -loppe.l  a,r-t,ght  wiih  a  good  bung,  which  i.  to  be  fastened 
do-n  l,y  menns  of  t  ,e  jo.riled  strap  or  hasp  L.  being  passed  over  tlie  s.eple, 
and  -«>.rod  by  „  boll  or  key  put  ihrouKh  tlie-sBme.  Then  pour  ihr.uEh  the 
tubulure  of  the  bottle  some  sulphuric  acid,  dlluled  wiih  five  or  six  tiines  iti 
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weight  of  water,  over  tlie  ebalk,  and  doie  Che  aperture  \iy  tlie  icrciT-ttopper  C 
HaviDg  taken  ofi^lhe  weight  from  the  bellows,  the  carbonic  acid  extiieated 
frcm  the  chKlk  by  the  action  of  the  acid  juun  out  of  the  bottle  Idio  the 
beUowi  through  the  tube  D,  which  hu  an  onfice  opening  under  tliem.  When 
the  ballowi  are  fuUy  diatended,  the  cock  G  ii  to  be  turned,  and  the  weight 
being  placed  upoa  the  bellows,  the  gai  is  thereby  pressed  downwards  into  the 
llalTel,  and  is  there  absorbed  by  the  water,  which  is  accelerated  by  giving  the 
Wrel  a  few  quick  turni  by  the  winch  J.  The  content*  of  the  barrel  may  then 
be  drawn  off  into  atone  bottle*,  which  ihould  be  quickly  corked,  and  bound 
down  with  c<^per  wire,  to  be  preserved  for  use. 

A  very  complete  machine,  invented  by  Mr.  Cameron,  of  Glatgow,  calculated 
to  offer  a  strtng  reiiitance  to  the  pressure  of  the  gas,  and  force  a  considerable 
quantity  into  water,  is  shewn  below.  The  ea*  generator  a,  is  made  of  caiC 
iron,  three  quarter!  of  an  inch  thick,  and  lined  interiorly  with  sheet  lead, 
(of  9lbs.  weight  to  the  foot,)  to  prevent  the  action  of  the  acid  upon  the  iron. 
Thisvessel  contains  about  15  gdlons,  and  is  dlledup  to  the  dotted  line  by  a  mixture 
of  whiting  and  water;  it  has  an  agitator  b,  also  lined  with  sheet  lead,  and  which 
works  on  a  i»iol  at  the  bottom,  the  aiis  passing  through  the  >tuffing-box  e,  at 
the  lop  of  the  vessel.  The  acid  holder  e,  is  formed  of  lead,  of  the  capacity  of  two 
galloDS,  and  is  filled  with  oil  of  vitriol  up  to  the  dotted  line.  The  acid  is  kept  from 
ninning  down  into  the  generator  by  means  of  the  conical  plug/,  which  nt*  into 
•  conical  opening  in  the  leaden  pipe  g.  This  plug  is  attached  to  a  rod,  and 
moTta  up  and  down  through  the  stuMng-boi  h,  and  it  prevented  from  turning 


rotind  by  means  of  a  pin  i,  moving  in  a  slit  in  the  bridle  I,  and  the  screw-nut  n 
is  riveted  loose  into  Sie  top  of  the  bridle.  The  pipe  n.  which  forms  a  com- 
munication between  the  top  of  the  acid-holder  t,  and  the  pipe  i,  in  which  the 
plug-rod  moves,  preserves  an  equilibrinm  of  preuure,  to  as  to  prevent  the  acid 
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from  riiinf  higher  in  the  pipe  i  ihan  tlie  lerel  of  the  add  Jn  the  add-hddet, 
br  which  meani  the  brsH  work  of  the  atuffinn-'hox  h  pretcrred  from  iojaiy. 
To  prerent  any  of  the  lulphuric  acid  from  being  carried  over  by  the  eSirieieenca^ 
an  iDlerniediate  veMcl  0,  cootainiiu  aboul  three  gallona,  ii  fonned  either  of  thick 
jheet  lead  alone,  or  of  caat  iron,  lined  nilh  lead.  I'hia  intermediato  Teael  ia 
filled  with  water  up  to  the  dotted  line.  The  impregnalor  r  ihould  eoDtain 
about  16  gallon*.  II  may  be  made  either  of  copper  tinned,  or  of  cait  iron, 
lined  with  iheet-Iead;  and  the  agitator  n  may  either  he  of  tinned  copper,  or  of 
mapie-wood ;  which  last,  giving  no  taale  to  the  water,  ii  for  that  reaion  pre- 
feiable.  Thii  impregnatot  ii  filled  up  to  the  dolled  line  with  waler,  to  which, 
iu  making  talina  watett,  the  proper  proportion  of  aeaqui-carbonale  of  aoda, 
carholiate  of  magneaia,  or  other  ingredient,  ii  to  be  addM.  A  preaiure-^ange 
I,  of  quickiilver,  is^lo  be  placed  at  a  little  diatance,  and  connected  by  meana  of 
k  leaden  pipe.  The  operation  of  ihia  apparatui  ii  veij  simple.  By  turning  the 
■at  H  the  plug  ii  raiaed,  allowing  the  lulphuric  acid  to  run  down  into  the 
seneialar  a,  wliere  it  acta  upon  the  whiting,  dinngaging  the  carbonic  acid  gM 
in  proportioD  to  the  quantity  of  aulphuric  acid  admitted  Ht  a  time.  -  The  nut  at 
being  turned  the  other  way,  lowera  tlie  plug,  and  itopa  the  deicent  of  the  aul- 
phunc  acid,  thus  regulalingthe  di»engageraent  of  the  gai,  and  prcTenling  t4>o 
violent  an  efierveicence.  The  diaengaged  gaa  pauee  through  the  intermedials 
Teaiel  into  ihe  impregnator  r.  where  it  ik  ubaorbed  by  (he  water.  The  imprei(- 
nated  water  ii  then  drawn  ofi*  into  ilrone  half-pint  bottle*,  by  ineani  of  a  cock, 
which  deicendi  to  tlie  bottom  of  Ibe  bottTej  on  withdrawing  ihe  bottle,  it  thonld 
he  instantly  corlted,  and  the  corliB  be  wired  or  lied  down. 

A  patent  hai  juat  been  granted  to  Mr.  F.  C.  Bakewetl,  of  Hampitead,  far  a 
very  compact  and  ingenicua  apparalua  for  (be  preparation  of  aerated  water*,  the 
peculiarity  of  which  conaisla  in  the  gaa-generaliiig  and  the  ga*-impregnating 
apparatua  being  incioaed  in  the  aame  veuel,  and  in  the  whole  operation  being 
effected  by  a  aimple  oaeillaling  motion.  A  correct  idea  of  tliia  machine  may 
ba  formed  by  the  annexed  figure,  (repreaenting  a  vertical  aection  of  it*  principal 


parta,)  together  wttb  the  luhjoined  explanation,  ea  exhibits  an  cxlcmal  aectioii 
of  a  cylindrical  form,  with  apherical  end>,made  ilrong  enougli  lo  reaiii  Iheprea- 
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■are  of  leveral  atmospbcm;  b'ua  partition,  about  tvro-tfaiTds  TVom  tlie  top  of 
the  veue!,  aepaiating  it  into  two  parta.  The  bottom  pari  c  ii  ■  teceptable  for 
th«  chalk,  oc  other  iiiitable  mateiml,  mixed  into  a  paaty  conriitcDcy  with  water; 
<{  i*  K  TMiel  containing  dilute  muTiBtic  or  lulpburic  aciil,  vhich  is  made  to  pau 
out  in  imall  quantitiei,  u  required,  at  the  aperture  e  into  the  Teiael  c ;  /  is  » 
guard  to  prevent  the  aperture  t  from  being  choked  up ;  ,?  il  a  pipe,  of  the  form 
of  ■  truncated  coiie  inverted,  being  about  an  inch  diameter  at  tratlom,  and  two 
inchee  at  the  top.  Thia  pipe  il  fitted  into  an  aperture  in  the  partition  b,  and  ii 
cloaed  at  the  upper  end;  ita  olyect  ii  for  (he  aicent  oftbe  gaiaa  it ii generated, 
which  panel  from  the  top  down  an  external  pipe,  into  the  lower  part  i  of  a 
veaiel  *,  and  through  a  imall  aperture  the  tenth  of  an  inch  diemeter,  (or  through 
leveral  apetturet  whose  total  areas  do  not  exceed  the  tenth  of  an  inch,)  through 
the  partition  into  the  upper  pari  of  the  veaael  i.  This  veaael,  which  is  deno- 
minated the  waahing  veasel,  is  furnished  with  two  shelves,  sloping  in  opposite 
direction*  near  its  top,  to  detain  the  gaa  longer  in  its  passage  through  the  aper- 
ture Ho  an  external  pipe,  furnished  with  a  perforated  rose,  for  diatributing  the 
gas  as  it  escapes  into  the  water  to  be  impregnated,  contained  in  theveasela  oo; 
jl  is  •  stop-cock  for  drawing  off  the  impregnated  water  as  required ;  ;  ia  am 
aperture  for  the  introductiou  of  the  chalk  and  waterj  r,  another  fur  the  intro- 
duction of  (he  acid ;  and  i,  another  for  the  water  to  be  aerated :  each  of  iheae 
Kperturea  is  provided  with  a  screwed  cap,  to  atop  them  aecurely  after  the  n- 
(peclive  vessels  have  been  charged.  Tlis  apparatus  is  made  to  swing  on  two 
pivots,  one  of  which  is  aliown  in  section  at  I,  Wlien  the  clialltand  acid  reeep- 
laclea  are  to  be  supplied  wilb  those  ingredients,  the  apparatus  is  to  b«  turned 
on  its  pivot!  to  a  horizontal  poaition,  witli  the  aperture  r  upwards,  and  a  funnel 
or  hopper,  with  a  bent  atem,  is  to  be  employed  in  filling  the  veaael  c  e  ;  n  is  an 
end  view  of  a  pendulum  or  agitator,  of  the  form  of  an  arc  of  a  circle,  ex- 
tending across  the  bottom  of  the  vessel,  and  suspended  at  its  two  extremities; 
one  of  the  luspenaion  wires  ia  abavn  in  the  drawing.  Tlie  a))paratuB  having 
been  charged  as  above  described,  it  ia  to  be  put  into  vibration  on  iti  pirots,  b; 
which  the  chalk  and  water  will  be  efiectivelv  agitated  by  tlie  motion  of  the 
pendulum,  while  a  small  portion  of  acid  will  escape  from  the  vessel  d  into  the 
vessel  e,  to  keep  up  the  generation  of  the  gas  as  it  passes  oS  to  the  water  in  a, 
which  will,  at  the  same  time,  by  the  vibration  of  the  apparatus,  be  thoroughly 
■nixed  with  the  gat  as  it  eacapea  through  the  roae  n.  An  elegant  apparatus 
adapted  for  saturating  liquids  with  the  carbonic  acid,  aa  well  aa  other  gaset, 
was  invented  by  M.  Clement,  for  which  see  the  article  AaaoKiiHa  and  Pko- 
DDCTivE  Cascade.  Some  manufacturers  of  aerated  waters  employ  mechanical 
■neana  to  force  the  gaa  into  the  water,  hy  the  use  of  a  transferring  pump  or 
■yringe,  which  is  connected  at  one  end  with  a  bladder,  or  otiier  reservoir  of  the 
gas,  and  at  the  other,  with  a  veasel,  or  single  bottle  of  water ;  the  up-atroke  of 
the  pump  extracting  tbe  gaa  from  the  bladaer,  and  the  down-stroke  transferring 
it  into  the  water. 

AEROMETER.  An  instrument,  to  which  this  name  has  been  given  by  the 
inventor.  Dr.  M.  Hall,  for  making  the  neceasary  corrections  in  pneumatic  ex- 
periments to  ascertain  tbe  mean  bulk  of  the  gaaes.  It  consists  of  a  bulb  of 
glass,  of  4J  cubic  inches  capacity,  blown  at  the  end  of  a  long  tube,  whose 
capacity' ia  I  cubic  incli.  This  tube  is  inserted  into  another  tube  of  nearly 
equal  length,  which  ia  supported  on  a  Bole;  and  the  firat  lube  is  sustained  at 
any  required  height  within  the  lecond  by  the  pressure  of  a  spring.  Five  cubic 
inches  of  atmospheric  ajr,  at  a  medium  pressure  and  temperature,  are  to  be 
introduced  into  the  bulb  and  lube,  of  the  latter  of  which  it  will  occupy  one- 
hal£  The  other  half  of  this  tube,  and  part  of  the  tube  in  which  it  ia  inserted, 
are  to  be  occupied  by  the  fluid  of  the  pneumatic  trough,  whether  water  or 
mercury.  The  point  of  the  tube  at  which  tbe  air  and  fluid  meet,  is  10  be  marked 
bj  the  figure  5,  to  denote  S  cubic  inches.  Tlie  upper  and  tower  halves  of  the 
tubes  are  each  divided  into  five  parts,  representing  tenths  of  a  cubic  inch.  Ths 
external  tube  has  a  scale  of  inches  attached. 

AEROSTATION.  The  art  of  navigating  the  air  in  aerostatic  machinet. 
8e«  Bauoons. 


B  AGRICULTURE. 

AGATE.  A  iniDeral  whose  btuii  it  ealcedony,  blended  with  variable  pra- 
pottiona  of  juper,  amethyst,  qnarti,  opal,  heliolrope,  and  eametian.  Ribon 
agate  csniiiti  of  alteiste  and  parallel  layen  of  eaJcedony  with  jaiper,  or  quartt, 
or  ametliyit.  The  moat  beautirul  comes  from  Liberia  and  Saxony ;  it  occurs 
in  porphyry  and  gneiss.  Breccialed  agate  is  of  Saxon  origin  ;  il  has  a  bate  of 
wnetbyi^  containing  fragments  of  ribbon  agate,  conititutine  the  beautifu'. 
Tariety.  FortificatioK  agate,  found  in  Scoiland  and  on  the  Rhine,  is  in  nodulea 
of  Tatious  shapes,  imbedded  in  amygdaloid.  On  cutting  it  across,  and 
polishing  it,  tbe  interior  zig-EBg  parallel  lines  bear  a  consideiable  resemblance 
to  the  plan  of  a  modem  furtilicalion.  In  the  very  centre,  quarlx  and  amethyst 
are  seen  in  a  splintery  masn,  surrounded  by  the  jasper  and  calcedony.  Mocha 
Hone,  trom  Mocha,  in  Arabia,  where  it  is  chiefly  found,  is  translucent  calcedony, 
containing  dark  sutlines  of  arborization,  like  vegetable  fiUnients.  Mouagait, 
M  called  from  its  ramitications  of  a  vegetable  form,  is  a  calcedony,  variously 
coloured,  and  occasionally  traversed  with  irregular  veins  of  red  jasper.  Ad 
onyx  agate  set  in  a  ring  belonging  lo  the  earl  of  Pocis  contsina  tbe  chrysalis 
of  a  moth.  Agate  is  found  in  moat  countries,  chiefly  in  trap  rocks  and  serpen- 
tine. Tbe  oriental  agate  is  almost  Iransparent,  and  of  a  vitreous  appearance, 
The  occidatlal  is  of  various  colours,  and  often  veined  with  quartz  or  jasper. 
Agnles  are  most  prized  when  the  internal  ligure  nearly  resembles  some  animal 
or  plant.  Agates  are  artificially  coloured  by  immersion  in  metallic  solutions. 
They  are  extensively  used  in  Paris  fur  making  cups,  rings,  seals,  handles  for 
knives  and  forks,  sword-hilts,  beads,  smelling-bottles,  snuff-boxes,  &c.  At 
Oberstein,  on  the  Rhine,   where  tbe  stones  are  abundant,  they  ere  cut  and 

Eolisbed  on  a  considerable  scale,  and  at  a  very  moderate  price.  The  surface  to 
e  polished  is  first  coarsely  ground  by  large  millstones  of  a  hard  reddish  sand- 
atone,  moved  by  water.  The  polish  is  afterwards  given  on  a  wheel  of.sof)  wood, 
moistened  and  imbued  with  a  fine  powder  of  hard  red  tripoli,  found  in  the 
neighbourhood.  Antiquaries  use  the  term  agate  to  denote  a  stone  of  tbe  kind 
engraved  by  art.  In  Ibis  sense  agates  make  a  species  of  antique  gems,  in  the 
workmanship  of  which  we  find  eminent  proofs  of  tbe  great  skill  and  dexterity 
of  the  sculptor.  Several  agates  of  exquisite  beauty  are  preserved  in  the  cabincta 
of  the  curious. 

AGRICULTURE  is  the  art  of  cultivating  the  earth,  so  as  lo  preserve  and 
increase  tbe  natural  fertility  of  the  soil,  as  well  as  to  render  sterile  tracts  pro- 
ductive of  vegetation  useful  to  man ;  and  the  perfection  of  this  art  may  be  taid 
to  consist  in  obtaining  the  greatest  quaniily  of  the  required  product  from  a 
given  quantity  of  land  at  the  least  possible  expense  of  labour  and  material. 
Besides  the  production  of  grain  and  leguminous  plants,  which  usually  forms  the 
chief  business  of  lbs  farmer,  agriculture  includes  the  culture  of  trees,  and 
every  description  of  jilanta ;  their  planting,  pruning,  grafting,  ftc. ;  hence 
horticulture,  or  garde  nmg,  is  a  branch  of  this  art.  It  includes  also  the  breeding 
and  management  of  cattle,  since  their  manure  and  their  labour  are  essential  to 
the  business  of  husbandrj'.  Nothing  would  tend  more  Co  the  successful  practice 
of  this  the  most  important  of  all  arts  than  the  study  of  chemistry  by  the  farmen. 
If  a  soil  be  unproductive,  it  must  be  owing  lo  some  defect  in  its  constitution, 
which  may  not  be  apparent  even  to  the  eye  of  (he  most  experienced  hu>- 
bandnuui.  Not  all  bis  observation,  nor  all  bis  practice,  without  the  aid  of 
chemical  knowledge,  will  afford  him  any  means  either  of  ascertaining  tbe  cause, 
or  removing  tbe  effect.  By  chemical  analysis,  however,  the  cause  is  readily 
determined,  and  the  remedy  made  obvious.  If  tbe  lallt  ofiiron  be  present,  they 
may  be  decomposed  by  lime ;  if  an  excess  of  sllicious  sand,  the  application  ot 
clajr  and  calcareous  matter  will  improve  it ;  if  vegetable  mailer  be  In  excess, 
liming,  or  paring  and  burning,  will  be  advantageous.  The  excellent  rules  laid 
down  by  Sir  Humphry  Davy,  in  his  jigTicullural  C/itmittry,  are  particularly 
deserving  of  altenllon.  In  cases  where  a  barren  soil  is  examined  with  a 
view  lo  its  improvemenl,  it  ought,  if  possible,  to  be  compared  with  an 
•xlremely  fertile  soil  in  the  neigTibourhood,  and  in  a  similar  situation.  The 
difference  given  by  their  analyses  would  indicate  the  methods  of  eullivallon,  and 
thus  the  plan  of  improverneni  would  be  founded  upon  accurate  scientific  prin 
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ap)ei.  If  the  fertile  soil  contained  a  large  quaniity  of  Mfld  in  proportion  to  tho 
barren  toil,  the  proceia  of  melioration  wuuld  depend  limplj  upon  a  lupply  of 
Ibia  lubitance  ;   and  the  method  would  be  equallj'  limple  with  re^rd  to  hnI* 
deficient  in  clay  or  calcareoua  matter.  In  the  applicalion  oicU)',  aand,  loam,  marl, 
or  chalk,  to  landa,  there  are  no  pariicular  chemical  principle!  to  be  observed ;  bui 
when  quick-lime  ii  lued,  great  care  must  be  taken  that  it  ia  not  obtained  from 
the  tni^neiiau  limeitone,  for  in  Ihii  case,  ai  ha*  been  nhovii  by  Mr.  Tennanl, 
it  it  exceedingly  injurioui  to  land.     The  magneiian  Irmeatoue  may  be  dietin- 
goiihed  from  the  common  limestone  by  its  jester  hardnen,  and  by  tbe  length 
of  time  that  it  requires  for  its  solution  in  acids ;  and  it  may  be  analyied  by  the 
process  for  carbonate  of  lime  and  magnesia.     When  the  BQalytical  comparison 
indicate*  an  excess  of  vegetable  matter  as  the  cause  of  sterilily,  it  may  be 
destroyed  by  much  pulverization  and  exposure  to  air,  by  paring  and  burning, 
or  the  agency  of  recently  made  quick-lime.     The  deficiency  of  either  animal  or 
T^etable  matter  must,  of  course,  be  supplied  by  animal  or  vegetable  manure. 
Tlie  general  indications  of  fertility  and  barrenness,  as  found  by  cbemical  expe> 
Timents,  must  necessarily  differ  in  diffurent  climates  and  under  different  cir- 
cumstances.    The  power  of  soils  to  absorb  moisture,  a  principle  essential  to 
their  productiveness,  ought  to  be  much  greater  in  warm  and  dry  countries  than 
in  cold  and  moist  ones;  and  the  quantity  of  tine  aluminous  earth  ihej  contain 
ihould  be  larger.     Sails,  likewise,  that  are  situated  on  declivities,  ought  to  be 
more  abaorbeut  than  those  in  the  same  climate  on  plains  or  in  valleyi.  The  pro- 
ductiveness of  soils  must  likewise  be  influenced  by  the  nature  of  the  subsoili, 
or  the  earthy  or  stony  strata  on  which  they  rest ;   and  this  circumaiance  ought 
to  be  particularly  attended  to  in  considering  their  chemical  nature  and  the 
(yslem  of  improvement.      Thus,  a  sandy  soil  may  owe  its  fertility  to  the  power 
<if  the  Bubaoif  to  retain  water;  and  an  abaorbenl  clayey  soil  may  occaaionallf 
be  prevented  from  being  barren  in  ■  moist  climate  by  the  influence  of  a  sub- 
itratum  of  sand  or  gravel,  'lliuse  soils  that  are  most  productive  of  com  coutain 
always  certain  proportions  of  aluminous  or  calcareous  earth  in  a  finely-divided 
■late,  and  a  certain  quantity  of  vegetable  or  animal  matter.    The  quantity  of 
4'ulcareoua  earth  ia,  however,  very  various,  and,  in  aome  cases,  exceedingly  smaU. 
A  very  fertile  corn  soil  from  Ormesten,  in  East  Lothian,  afforded  in  IDO  part* 
only  It  parti  of  fine  calcareous  earth ;  the  finely-divided  clay  amounting  to  IS 
part*.     It  lost  9  parts  in  decomposed  animal  and  vegetable  matter,  and  4  in 
vater,  and  exhibited  indicallona  of  a  amall  quantity  of  phosphate  of  lime.  Tbia 
•oil  was  of  a  very  fine  texture,  and  contained  very  few  stones  and  vegetabl* 
fibree.     It  ia  not  unlikely  that  its  fertility  was  in  some  measure  connected  with 
the  phmptiale,  for  this  substance  ia  found  in  wlieat,  oats,  and  barley,  and  may 
be  a  part  of  their  food.     A  soil  from  the  lowlands  of  Samerselshire,  celebrated 
for  producing  excellent  crops  of  wheat  and  beana  without  manure.  Sir  Humphry 
Davy  found  to  consist  of  une-nlnth  of  sand,  chieRy  silicious,  and  eight-nmlu 
of  calcareous  marl,  tinged  with  iron,  and  containing  about  five  pans  in  tbs 
hundred  of  vegetable  matter.     He  could  not  detect  in  it  any  pliosphate  or 
■ulphate  of  lime,  au  that  its  fertility  muat  have  depended  principally  upon  ita 
power  of  attracting  principles  of  vegetable  nouriahnient  from  water  and  the 
atmosphere.     In  some  experiments  made  by  Mr.  Tillet  on  the  composition  of 
■oils  about  Faria,  he  found  that  a  soil,  composed  of  three-eighths  of  clay,  two- 
eighths  of  river  sand,  and  three -eighths  of  the  parings  of  limestone,  was  vet; 
proper  for  wheat.     In  general,  bulbous  coola  require  a  soil  much  more  sandy 
aai  absorbent  llian  the  grasses.     A  veiy  good  potato  soil,  from  Varsel,  in 
Cornwall,  alTorded  seven-eighth  a  of  silicioua  aund,  and  its  absorbent  power  wat 
■o  amall  that  100  parts  lust  only  2  by  drying  at  400°  Fahrenheit.      Planta  and 
tnet,tfae  toots  of  which  ate  fibrous  and  hard,  and  capable  of  penetrating  deeply 
into  the  earth,  will  vegetate  to  advantage  in  almost  all  common  soils  that  are 
■lodenitety  dry,  and  do  not  contain  a  very  great  excess  of  vegetable  matter. 
Tbc  soil  taken  from  a  field  at  Sheffield- pi  ace,  in  Suisex,  remarkable  for  pro* 
dneing  flouTishing  oats,  was  found  to  consist  of  G  parts  of  sand,  and  1  part  of 
day  and  finely  divided  matter;    and  100  purls  of  the  entire  soil,  submitted  to 
■aalyaii,  produced  water,  3)   silex,  51;   alumina,  2S  ;    carbonate  of  lime,  3; 
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oiide  of  iron,  5 ;   ittompoiiag  vegetable  matter,  4 ;   loia,  3.     From  the  ^ 
difference  of  the  cRUie*  tnitt  iuflaence  the  productiveDeu  of  lands,  it  U  obv 
thai  in  the  present  state  of  science  no  certain  sj'item  can  be  devised  for 
improvement,  independent  of  experiment ;  but  there  are  lew  cues  in  which  Nm] 
labour  of  analytical  trials  will  not  be  amply  repaid  by  the  certainty  wift  wbMbl 
they  denote  the  best  methods  of  meliaratiun  ;  and  this  will  particularly  hapi 
when  tbe  defect  of  composition  ii  fouTid  in  the  proportions  of  the  primi 
earth*.     Id  lupplying  animal  or  vegetable  manure,  a  temporary  food  onljj 
provided  for  planta,  which  is  to  all  cases  exhausted  by  means  of  a  cerf  ' 
number  of  crop* ;    but  when  a  soil  ia  rendered  of  the  best  passible  constitni 
end  texture,  with  regard  to  its  earthy  parts,  ils  fertility  may  be  considered 

ermanently  established.  It  becomes  capable  of  attracting  a  very  Urge  pol 
of  vegetable  naurishment  from  tbe  atmosphere,  and  of  producing  its  crops 
comparatively  little  labour  and  expenie.  For  the  mode  of  proceeding,  and 
initrumenta  required  in  making  analytical  experiments  on  soils,  we  can 
the  reader  to  the  before-mentioned  work  of  the  late  illustrious  cbemist ;  VIW 
accurate  information  on  this  subject  will,  however,  he  found  in  Dr.  Urs'sv^ 
eellent  Dielionary  of  Chemiilry.  But  to  those  whose  business  it  may  ba  ftk 
pursue  this  most  important  of  studies  in  all  its  interesting  details,  we  stroi  *' 
recommend  the  perusal  of  the  articles  AoaicuLTuaE  in  the  Oxford Encgcli  _ 
Had  Supplement,  which  form  together  an  elaborate  compendium  of  tbe 
works  on  the  subject  in  tbe  English  language,  enriched  throughout  by  thej> 
cioua  obieri-Btiona  of  its  learned  editon. 

Altt,  Athospuehic.  From  the  remotest  antiquity,  until  a  comparativrfv. 
recent  period,  the  air  was  considered  as  one  of  the  four  elements  of  whiclipK 
things  were  compounded ;  and  it  was  generally  held  to  be  an  invisible,  im 
derable.  and  simple  substance.  Some  of  tbe  ancients,  it  is  true,  had  v. 
notions  of  its  gravitating  power  and  of  its  elasticity  ;  amongst  others  ma; 
mentioned  Aristotle,  who  says,  (hat  a  bladder  tilled  with  air  treigha  more  I 
when  quite  empty ;  and  Hero  also  says,  that  the  air,  in  a  given  cavity,  ma; 
rarefied  by  sucking  out  a  part  of  it ;  but  still  their  ideas  were  very  imper 
and  their  opinions  were  abandoned  by  their  followers,  for  various  absurd  h, 
theses  by  which  they  attempted  to  account  for  tbe  phenomena  produced  by 
■cticn  of  the  atmosphere.  It  was  not  until  near  the  middle  of  the  teventei 
century,  that  the  real  nature  and  properties  of  the  atmosphere  were  ascert. 
with  precision  and  confirmed  by  experiment.  For  these  discoveries  we 
principally  indebted  to  Galileo,  and  bis  pupil  Torricelli.  Galileo  taught 
the  air  had  weight,  hut  does  not  appear  to  have  applied  this  idea  to  ex; 
those  pneumatic  phenomena  which  were  then  absurdly  attributed  to  an  i: 
nary  principle  of  nature,  termed  a  horror  of  a  void  :  but  TorricelU,  foilowinri 
the  principle,  ibowed,  by  incontrovertible  experiment,  that  the  rise  of  fliua 
pumps  was  owing  to  the  pressure  of  tbe  atmosphere,  and  that  tbe  beightt 
which  fluids  would  rise  in  vacuo,  was  exactly  proportionate  to  their  weig' 
which  would,  in  ali  cases,  be  exactly  equal  to  a  column  of  air  of  the  same  I 
and  of  the  height  of  tbe  atmosphere.  These  great  principles  were  succeasll 
followed  up  by  various  eminent  philosophers,  and  numerous  important 
elusions  and  useful  applications  of  them  were  the  result.  Towards  the  closet 
the  eiehteenlh  century,  the  air  was  discovered  to  be  a  compound  of  two  ga 
to  which  tbe  names  of  oxygen  and  azote  were  given,  and  this  discovery  aer 
as  the  basis  of  tbe  modern  system  of  chemistry,  which  has  been  so  fertilat| 
brilliant  scientific  results.  Under  the  articles  Chemibtri'  and  Pneuuav 
win  be  found  tbe  demonstrations  of  the  chemical  and  physical  pro|«rties  of  | 
atmoipbere;  we  shall,  therefore,  in  this  place,  merely  slate  what  are  its  p^ 
clpal  characteristics,  and  tbe  uses  to  which  they  are  made  subservient  in  mi 
processes  of  the  arts  and  manufactures.  Air,  then,  is  an  invisible  elastic  i 
ponderable  gaseous  fluid,  its  bulk  and  density  depending  upon  lis  temperal^H 
and  tbe  pressure  to  which  it  is  exposed.  Under  a  pressure  of  30  inches  ■ 
mercury,  and  at  a  temperature  of  60°  Fahrenheit,  its  s]>ec.  gtav.  as  ascettaiiiM 
with  great  cure  and  accuracy  by  Messrs.  Aragoand  Bioi,  is  .00122,  water  he}i|> 
lO.ODOO,  or  it  is  320  times  higher  than  water)   and  if  »e  tukc  a  cubit  inch  « 


AIR-GUN. 


» 


fMin 


in  to  ve'igh  25 2. 5 25  grains,  then  100  cubic  incliea  of  air  will  weigh  30.080 
■iria,  and  a  cubk  taut  will  weigh  532.3GgTains.  Marioite  ascertamed  thu 
ila  bulk  is  iriversvly  ni  the  prnsure,  a  double  preuure  leducing  n  given  Toluma 
tu  half  iL'  bulk.  The  applicability  of  thii  law  to  air  under  very  great  preuura 
Jioa  been  qucalioneil.  hut  not  BatiBractoril]'  disproved  ;  and  for  all  practical  pur> 
(KMe*  it  may  he  sal'vly  reeeired ;  whilst,  from  itt  simplicity,  it  may  be  remem- 
tierid  with  ease  and  ^iplied  with  facility.  Air  expand*  by  an  increasa  of 
uinpenUure,  tlie  rate  of  eipantiun  is  not  exactly  equal  for  equal  increments 
<if  heat,  bat  un  an  average,  the  increase  of  bulk  above  32°  Fahrenheit  i*  ,^  of 
ita  bulk,  tar  cnch  dcg^ree  of  heat  on  the  same  acale.  The  eipaniion  or  rarp- 
faction  of  air  is  ai^companied  by  a  decrease  of  its  temperature,  and  in  iticondeD- 
aalion  or  co^ipreision  it  gives  out  a  praportioDal  quantity  of  heat.  Air  can  lake 
up  and  hail]  \ii  soluiioii  a  portion  of  water  depending  upon  the  temperature. 

.\IR-BEl)^.     A  hog  of  the  size  of  a  bed,  divided  iplo  leveial  comparimenta, 

nnd  rendered  nir-ti^ht  Dy  a compoiitlon,  of  nhich  caoutchouc,  or  Indian-rubber, 

lonni  tha  gri.-iite«t  part.     This  hoc  maybe  inflated  hy  bellows,  a  syringe,  or  any 

other  means,  and  is  furnished  with  ttop-cocki  to  retain  tlie  air  or  let  it  out  tt 

ileaiure.     These  beds  will  he  found  extremely  convenient  to  travellers,  espe- 

'.ally  in  warm  clinmtei,  from  their  portability,  and  not  being  liable  to  vermin  ; 

.so  to  invalids,  from  their  perfect  elasticity,  which  maybe  regulated  at  pleasure 

f  nn  attendant  aithout  disturbing  the  occupant. 

AIR-FOCNTAIN.    There  are  two   kinds  of  fountains  produced  fay  the 

lastic  pressure  of  the  air.   One  consists  in  compressing  the  air  in  a  close  vessel, 

nd  causing  it  to  act  on  the  surface  of  the  water  oa  in  the  force  pump.     The 

■Iher  is   lepresenled  in   the   annexed   figure,   and  is   an 

[     nparatuB  cominonly  employed  at  lectures  for  illustrating 

t     le  properties  of  air.     a  the  glass  receiver,  in  which  the 

oantain  is  seen  lo  pluy,  which  must  be  made  to  fit  air-tight 

1  llie  ground  brass  plate  b  beneath.     The  stop-cock  c  must 

en   be  screived  into  the  plate  of  an   air-pump,  and   a 

/oeimni   formed.     Aller  turning  the  stop-cock  to  prevent 

f  iba  ejitrance  of  uir,  thu  lower  extremity  should  be  immersed 

in  a  vessel  of  water ;  nnd  on  again  opening  the  communica- 

tion,  the  presbure  of  (i>e  atmosphere  on  tlie  surface  of  the 

water  will  cause  it  to  rise  In  a  stream,  and  form  a  beautiful 

AIR-GUN.  A  machine  in  which  highly-compresaed 
air  is  subslitutod  fur  gunpowder  to  expel  the  ball,  which 
win  be  proji;cieil  furwanl  with  greater  or  less  velocity, 
kocording  to  the  slate  of  condensation,  and  the  weight  of 
tha  body  projected.  The  effect  will,  therefore,  be  similar 
lo  that  of  a  gun  charged  with  gunpowder,  for  inflamed 
gunpowder  is  notiiing  mote  than  airvery  greatly  condensed, 
M  that  tlie  two  forces  are  exactly  similar.  The  elasticity 
of  the  air  generated  by  the  inflammation  of  gunpowder  has 
Wen  cstimaleit  hy  Mr.Robins  as  equal  to  about  1,000  times 
thai  of  common  air;  it  would  therefore  be  requisite  to  con- 
dense uir  into  one-thousanth  pott  of  its  original  bulk  to 
moduce  the  effects  ufgunpowder.  There  is,  however,  this  important  considera- 
OMi  to  be  ntlcnded  to,  viz.  that  the  velocities  with  which  balls  are  impelled  are 
dirvclly  proportional  to  the  square  root  of  the  forces;  so  that  if  the  air  in  an 
ait^urt  be  condensed  only  ten  times,  the  relocity  will  be  equal  to  .^  of  that 
•rivng  from  gunpowder;  if  condensed  twenty  times,  (he  velocity  would  be  ^  tliat 
of  guopuwder,  end  so  on.  Air-guns,  however,  project  their  balls  with  a  much 
gtttU-T  velocity  tliun  that  assigned  above,  and  for  thia  reason,  that,  as  the 
mtrvoir  or  mogaiinc  of  condensed  air  is  commonly  very  large  in  proportion  to 
tlM  tubu  which  contains  the  hall,  its  density  is  very  little  altered  by  passing 
thiougli  that  narruw  tube,  and  consequently  the  ball  is  urged  all  the  way  by 
IHWly  tlie  seme  force  as  at  the  lirst  instant ;  whereas  the  elastic  fluid  anting 
torn  inflamed  gunpowder  is  but  very  smalt  indeed  in  proportion  to  the  lube  or 

VUL.    I.  E 


AIR-UUK. 


buTsI  of  tin  gun,  aitd  thcrerore,  by  diiatbg  iai«  a  comptntivelyltrgefpaea 
it  DTgn  the  mU  kloog  ihe  barrel,  iti  force  u  proportioaally  •eakeiird,  and  It  *' 
alwafB  Bcti  leu  uid  len  od  the  ball  in  tbe  lube.  Hence  it  bappeni,  OmX  nr  ' 
condeDied  only  ten  timei  into  a  pnlty  large  receiTer,  will  project  iM  ball  with 
•  Telocity  lillle  ioferior  to  tbat  of  gunpowder.  Having  tbui  ezplainMl  tbc 
iniDcipla  of  the  macbiae,  we  iball  proceed  lo  dcecribe  the  eonitruetioti  oToiMi  . 
that  by  Martin  ii  peihapi  the  bett,  and  ii  ai  foUowi  ; — It  connate  of  a  kwki  I 
Btock,  barrel,  ramrod,  &c.,  of  about  the  liie  and  weight  of  a  commoa  fnwiiiM  ] 
piece.  Under  the  lock  at  6  i>  screwed  on  a  hollow  copper  ball  e.  perftaTf  I 
Mr-tight  Thii  ball  iifuUy  charged  with  coadented  air,  by  meant  of  the  ejrii^  I 
B,  previoua  to  iti  being  applied  to  the  tube  at  b.  Being  charged  and  euUMi  V 
on  as  above  itated,  if  a  bullet  be  ramtned  down  in  tbe  barrel,  and  die  trigjgar  •  1 
be  pulled,  the  pin  in  b  will,  by  the  ipring-work  iu  the  lock,  foreiblj  alrika 
out  into  the  ball,  and  thence  by  puihing  it  luddenly,  a  valve  within  it  wiU  1« 
out  a  portion  of  the  coudenied  au-,  which,  riuhbg  through  the  apettura  ia  Ac 


lock,  will  act  forcibly  agajnit  the  ball,  impelling  it  to  the  diitance  of  60  or  70 
yards,  or  farther  if  the  sir  be  atrongly  compreued.  At  every  ditcliarge  onlj  m 
portion  of  (he  air  escape*  from  the  ball;  therefore,  by  re-cocking  the  pliM 
another  diacharge  may  be  made,  which  may  be  repeated  for  a  number  nf  timM 

firoportioned  to  tlie  size  of  the  boll.  Tbe  air  in  the  copper  ball  is  condensed  t^ 
he  lyringe  B  in  the  followiiig  manner.  The  ball  ia  icrewed  quite  cloie  on  thm 
.  top  of  the  syringe ;  at  the  end  of  the  eteel-pointed  rod  a  is  a  stout  ring,  throoajh 
which  passes  the  rod  k  ;  upon  this  rod  the  feet  should  he  firmly  let ;  then  tM 
hands  are  to  he  applied  to  the  two  bandies  >  ■'  fixed  on  the  side  of  the  harrd  of 
the  syringe,  when,  by  moving  the  barrel  B  steadily  up  and  down  on  the  rod^ 
the  hall  c  will  become  charged  with  coudensed  air,  and  the  progress  of  esB*, 
densation  may  be  eitimated  by  the  increasing  difficulty  in  forcing  dowa; 
the  syringe.  At  the  end  of  the  rod  k  a  usually  a  square  hole,  that  iIm] 
rod  may  serve  as  a  key  for  attaching  the  ball  to  either  the  gun  or  syringe.  Ia! 
Ihe  imide  of  the  ball  is  filed  a  valve  and  spring,  which  gives  way  to  thai 
admission  of  the  air,  but  tipon  its  emioion,  comes  close  up  to  the  Drifi«4^ 
shutting  out  the  external  air.  The  piston  rod  works  air-light  by  B  collar  ni 
leather  on  it,  in  the  barrel  B ;  it  is  therefore  obvious  that  when  the  barrel  iai' 
drawn  up,  the  air  will  rush  in  at  the  hole  h ;  when  it  is  pushed  down,  fk 
will  have  no  other  way  to  pass  from  the  pressure  of  the  piston  but  into  Am- 
ball  e  at  the  top.  The  barrel  being  drawn  up,  the  operation  ia  repeated,  until 
the  condenaation  ii  so  great  a*  to  reaist  the  action  of  the  piitoD.     If  air  be  rvif 
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bTv  compreiaEJ  into  a  irnall  cnmpasi,  tlie  hesC  given  out  ii  «a  conudenible 
to  be  lujliciciil  <o  ignite  inflammable  iitbatincea.  This  dUcornj  Has  mado, 
aeeiilenlally,  by  u  Ffaneb  loldier.  who.  in  cleHuiiig  hia  mualiPt  with  aome  wadding 
futeacd  lo  the  rnmrod,  found,  after  tbrusting  the  lamrod  suddenly  down  the 

fiecr,  that  ihe  wDdtling  had  ignited.  The  fact  he  communicated  to  the  National 
nitituic,  ond  repented  the  experiment  ia  their  pinence.  Tbii  proprrty  bai 
bcwn  tiirnfd  lo  arlvnntage  in  an  apparaCua  denominated,  "  An  Initantaneoua 
LirM  Miichinp,"  cnnelrucled  in  a  WBllcing  iticlc,  which  conaisti  of  a  platan 
aocurmliOy  fitted  and  worked  in  a  cylinder,  hy  the  sudden  Mrake  of  which  the 
mhinir  ut  air  contained  in  the  cylinder  becomes  so  much  comnreaacd  as  to  give 
OHI  snfhiilent  huat  to  set  lire  to  a  piece  of  the  subalance  termed  German  tinder. 
A  patent  vM  bIso  taken  out,  in  ISSG,  by  Mr.  Newmarch,  of  Cheltenham,  for  a 
■iniilnr  method  of  exploding  lire-unns,  by  meana  of  a  cylinder  and  piatoo, 
■Dclost-'d  in  the  stock  behind  the  breech,  which  haa  a  small  hole,  closed  by  a 
valve.  The  piaton  ia  forced  back,  by  means  of  a  lever,  against  a  powerful 
spring,  nnd  upon  being  released,  ia  impelled  forward  into  Ihe  cylinder  with  such 
fiiree  is  to  cause  the  air  before  it  to  give  out  ita  caioHc  in  ibe  state  of  sensibls 
hrai  or  lire  at  the  aperture  in  the  breech,  which,  passing  the  valve,  enieri  the 
barrel,  ai^d  inalnntiv  ignites  the  charge  of  powder. 

AIIi-1'RESSUKE  ENGINES.  Engine,  in  which  the  difference  of  presaure 
at  ait  ut  different  densities  is  employed  aa  a  motive  force.  From  the  extreme 
Iigfalnci3  Bud  mobility  of  air,  it  has  been  frequently  proposed  to  employ  it  aa  a 
mediltm  lor  transmitting  motion  to  machinery  at  a  considerable  distance  from 
the  prime  mover.  Amongst  the  first  who  attempted  tliis  ia  Ibe  celebrated 
Papin,  who  invented  tbe  steel-yard  aafelv-valve.  He  employed  a  fall  of  water 
lo  compicBB  the  air  In  a  cylinder,  [hroiigii  the  medium  of  an  intervening  piston ; 
and  he  connected  this  cylinder  to  another,  at  the  mouth  of  a  mine  a  mile  dis- 
Innl,  by  means  of  a  pine  of  (hat  length.  In  the  second  cylinder  was  another 
piiton,  llie  rod  of  which  was  intended  to  work  a  set  of  pumps;  but,  contrary  lo 
rxpecintinn,  the  compreaaion  of  the  air  in  the  first  cylinder  produced  no  move- 
meni  in  the  piston  nf  the  second.  Papin  subseguenlly  attempted  to  bring  his 
■cheiRi.'  iTito  use  in  England,  but  did  not  succeed.  Afterwuxls,  however,  he 
erecleil  preQl  mnchinea  in  Auvergne  and  Westuhalia  for  draining  mines,  but 
•o  lar  from  belTig  piTective  macbinei,  they  would  not  even  begin  lo  move.  He 
ailrihBti'd  the  failurf  to  the  quantity  of  air  in  the  pipe,  which  must  be  condensed 
before  i I  can  coiiditiie  the  air  in  ihe  remote  cylinder;  be  therefore  dimin- 
li.|icd  ihp  size  of  this  pipe,  and  made  bis  water  machine  exbauit  instead  of 
enodeii^i',  and  bud  no  doubt  thai  the  immenae  velocity  with  which  air  niibea 
into  a  vuld,  would  make  a  rapid  end  effectual  communication  of  power.  But 
tlie  nucliine  stood  still  as  before.  Near  a  century  after  this,  an  engineer  at  an 
iran-fouiidry  in  Wales  erected  a  machine  at  a  powerful  fall  of  water,  which 
worlUtl  a  »et  of  cylinder  bellows,  the  blow-pipe  of  which  waa  conducted  lo  Ibe 
4iatati('G  of  a  mile  iind  a  half,  where  it  was  applied  to  a  blast  furnace;  but  nol- 
withstimiiing  etery  care  to  make  the  conducting  pipe  very  air-light,  of  great 
■ile,  and  as  smooth  us  possible,  it  would  hardly  blow  out  a  candle.  The  failure 
WB(  Bicrihed  tu  the  tmpuasibility  nf  making  the  pipe  air-tight;  but  above  ten 
aiinulfa  elapsed  Hflrr  the  action  of  the  piston  in  Ihe  bellawa,  before  the  least 
wind  could  be  pi^rceived  at  Ibe  end  of  the  pipe,  whereas  the  engineer  bad  cal- 
culated that  the  interval  would  not  exceed  six  seconds.  The  foregoing  particulars 
are  taken  from  Dr.  Itobinson'a  Halurol  PhUompHy,  art.  Pneumatici,  and  an 
expIauHtiun   is  oHered  of   thia  curious  phenomenon ;   but  on  account   of  ita 

Irolixii\ ,  wc  omit  it;  but  ihe  following  remarks,  which  appeared  in  ihe  Franklia 
oumal  arc  deserving  of  notice  :  "  If  we  take  a  particular  care,  and  caltulale 
the  retitimnce  of  air  moving  through  pipes  nccording  to  acknowledged  principles, 
we  eh  ill  Iind  nothing  mysterious  In  tne  above  reault  It  will  be  found,  ihat  if 
A*  bli>v,'-pipt  ii  3  inches  in  diameter,  and  only  a  mile  long,  the  air  at  one  end 
VHM  ''E  kept  cDUstHiitly  condensed  by  a  pressure  equal  to  S^^  atmospheres  to 
pMdiii-'e  a  velocity  of  12S  feet  per  secnnd;  and  yet  this  velocity  gives  only  2,304 
Ipdniis  per  nihinle,  only  about  half  the  quantity  used  in  the  furnaces  of  Europe; 
'l«ii  furnace  there  expels  720  cubic  leet  of  iiit  per  minute,  (AfecA.  Phuoi. 
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Vot.  VIII.  p.  784.)  if  WD  calculate  (li«  vflociiy  of  waUr  itniinK  frmn  *  ptpt  a 
mn«  loKg,  and  3  tnclis*  in  diaisoUf,  uiidtrr  a  &-C»m  hmd  mm)  All,  la  b«  I  foot 
per  •«conil.  Now,  ■■  equal  vdociliea  arc  known  ta  he  fftantttd  in  nfl  flni^ 
D^  njnal  lt«aili,  all  other  HrcumtUBM*  b«uig  equal,  It  will  Tnllow  that  a  0-fmit 
hod  of  ait,  mt  (^  o(  a  livad  o(  0  ftci  of  water,  will  ftnataiB  in  ai(  •  v«lo«i4r 
oT  I  foot  Mr  leoond  en  a  lobe  3  i>cbn  in  diamrlf  r,  a»d  a  mite  long.  Again,  a 
M  known.liotli  rram  ittaory  and  axpninwat,  iliai  tbr  liaailt  at  fftman  KMcr- 
•ling  TclooiiiM  in  Said*,  are  aa  tbc  i^uaret  of  ili«  velocitiei ;  dbw  tlic  aqiMra  ef 


1  ii  t,  ami  ill*  ■tjii:ir<  >tr'  ^i^  ii  !ii:i-'1,  I'ln  r,'iiiri!  Iliii  litiid  of  pt«MUK  dm!  lo 
Hip  rrln«il]r  of  I'itl  (»I.  ii  obcuned  by  ilie  rollowing  pronoTliDn,  aa  I  :  IKIM 
;  :  B  ;  HT'ISB,  nnd  llii»  iiunibvr  illrld^'l  by  800  ^vm  184}  *qual  to  a  Kowmrt 
«r  SX  aloiMphor**,  u  before  said  :  now  iT  we  iiipjinic  ikia  velodly  doubled, 
Of  2SS  Gtel  a  icoond.  in  urdrr  to  ditrhHrgt  air  ctiuu(;li  Cor  a  biwl  fiiriiac«,  llie 
Iwad  «f  |>r««Mm  vnwl  b*  four  tlmei  ■•  ^real.  ur  iipwarda  of  21   aliiimplirTta. 
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nU  would  nooira  k  muhine  of  3425  horn  power,  provided  •  hona  can  work 
curht  boun  k-akT,  railing  140  Ibi.  200  feet  per  minute.  NotwithaUnding  the 
(Uhin  of  both  of  the  ptini  of  Papin,  and  the  plauiible  argument!  BEa'nit  them 
JMt  qnottd,  thej  have  been  reeenlljr  revived  in  ibis  country.  Mr.  Samuel 
Wright  hai  tsliea  out  •  patent  for  tranamitting  power  to  macbinerj  by  meana 
of  eondentad  air ;  but  we  have  not  heard  oEany  erecliona  on  the  principle. 
Hr.  Hague,  however,  haa  taking  out  patents  for  effecting  the  laoie  ol^ect  by 
ibe  rarehction  of  air  by  an  air-pump,  and  hu  ettabliibed  leveral  macbinei 
t^pon  thii  principle,  the  >uccmlul  operation  of  which  leave*  no  doubt  that  the 
flulure  of  rapin  must  have  ariien  from  some  defective  anangementa  or  imper- 
fect worfcmanahip.  We  have  lelected  a  few  of  thoie  machine*  to  which  Mr. 
Hiuriie  conaideri  the  principle  ai  peculiarly  applicable. 

"nxr  lint  of  these  which  we  ihall  deicribe,  is  a  crane  for  raiting  goods  into 
lofty  warehouiea.  In  the  engraving  on  page  28,  a  repretrnts  a  working  cylinder 
Tibrating  upon  gudgeons,  one  of  which  haa  paiaagei  leading  to  the  lop  and 
bottom  of  toe  cylinder;  t  piston  rod  connected  to  the  crank;  </ (/guide  rods; 
•  {union  on  axis  of  the  crank,  driving  /  a  loothed  wheel  on  the  azii  of  the 
drum^;  i  the  valve-box,  in  which  the  hollow  gudgeon  of  the  cylinder  turns, 
and,  admittiog  the  atmoapbera  to  preu  upon  one  tide  of  the  piston  whilit  tho 


air  it  drawn  from  the  opposite  side  by  an  air-pump  worked  by  a  steam-engine; 
i  the  ipanner  for  reversing  and  regiilaling  ihp  motions  of  the  machine;  e  pipe 
leading  lo  the  air-]iump  ;  m  fly-wheel.  Mr.  IWue  jiropoied  to  erect  a  series 
of  these  cranes  round  Docks  and  Basins,  the  nhole  tocomniunicate  with  aUrga 
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Main  or  pipe,  to  vhich  k  tbcuuih  ahcnild  be  mainUined  by  pumpi  >orked  bj  m 
•tekm-engine.  The  advintage  consiited  in  (he  emptoyTnent  of  iteBin  power, 
irhrre  no  ahHrting  can  be  intruduced.  Mr.  Hague  erected  MTne  engine*  of  tfaii 
dncription  in  some  collieries  «t  Stourbridge,  which  we  bAve  heard  gave  great 
aatiifaclion. 

The  fifture  on  page  29  preientaaawing-round  crane,  upon  the  tame  principles 
M  the  brmer,  and  may  be  luppoaed  lo  torm  one  of  a  range  roiind  a  dock  batiii. 
■  ii  a  hollow  CBit-iron  pent,  upon  which  the  crane  tumi,  and  it  finnlj  imbeiUe' 
in  matonry;  from  the  upper  end  proceedi  a  pipe  b  turning  air-tight  in  • 
(tuffing-box,  and  communicating  with  a  cyhnder  d  by  meana  of  a  three-way 
oock  e.  The  cylinder  vibrate*  upon  gudgeona,  in  one  of  which  are  farmed 
two  hollow  paanagei.  the  one  leading  lo  the  lop.  and  the  other  lo  the  bottom, 
of  the  cylinder.  A  pipe  e  proceeds  from  an  aperture/in  the  crane  pott  lo  an 
air-pump,  worked  by  a  steam-engine,  or  any  other  power,  and  which  may  be 
tiCiiated  in  any  part  of  llie  dockt,  the  air  being  rarefied  alternately  above  and 
below  the  piston  of  the  vibrating  cyiinder,  wliiltt  the  atmoaphere  pretiet  upon 
the  oppotile  tide  of  the  pitton ;  the  alternate  mollon  of  the  latter  tunu  the 
crank  g  and  the  piiton  i,  which  drives  the  wheel  k  tixed  unon  the  aiit  of  the 
chain  barrel  I,  and  thus  raises  the  load  ;  w  is  a  fly-wheel,  by  meant  of  whu;)t 
the  reciprocating  motion  of  the  cylinder  imparla  a  rotatory  action  to  the  crank. 

The  last  example  we  shall  give  of  the  application  of  Mr.  Hague's  patent,  it 
that  of  a  lilting  or  powerful  forge-hammer,  which  is  raited  by  (he  atmosphere 

Cresting  upon  a  pislon  connected  to  the  hammer,  (the  air  on  the  nppotile  side 
sing  rirefied  by  means  of  an  air-pump  titiialed  at  a  dialance,}  and  which  falls, 
by  iu  own  weight,  upon  the  admisaion  of  the  atmosphere  above  the  piston. 


a  t  it  the  hammer  turning  upon  a  fulcrum  at  ( ;  g  the  anvil ;  d  a  cylinder, 
situated  immediately  over  the  hammer ;  t  tlie  pitton,  connected  with  the  hammer 
by  llie  bar/,  and  (healingtjr;  A  a  tlide  valve,  worked  by  the  lever  f,  which  it 
■truck  by  a  pin  on  the  bar/,  when  the  pialon  arrivea  at  (he  top  of  the  cylinder, 
which  deprettei  the  valve  bo  as  lo  ihut  olT  the  communicnlion  wiih  the  air- 

Kmp,  and  admit  the  atmoipbere,  permiltiiig  the  hammer  and  pinion  to  fidl 
their  own  weight.  Toward*  (he  cioae  of  the  descent,  (he  hammer,  by  means 
Ota  tine  attached  lo  it  and  to  the  lever  I,  reveries  the  poailiun  of  (he  lever  / 
and  of  the  itide  valie,  thut  re-opening  the  communication  betwcrn  the  cylinder 
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•nd  sir-pump,  i  ii  the  pipe  leading  from  the  ciFlinder  to  the  aii-punip,  and  m 
m  Odd  u>r  ihuttiag  off  the  communication  with  the  air-pump  when  (he  iiamnm 
b  not  at  work ;  >  ■  ipannen  for  opening  and  ihutling  the  cock, 

Pmeumatie  Tram^ort. — in  the  ym  1810,  Mr.  Medhunt  look  out  a  patent 
for  conTeying  lettcTa  and  good)  by  the  preuure  of  air;  and  ihortty  aAerwardi 
he  ittned  a  protpectui,  to  ihow  the  practicability  of  conveying  pertoni  and 
goodi  with  eaae  and  lafelr  at  the  rate  of  fifty  mtlei  an  hour.  The  plan  wu  lo 
propel  a  earria^  through  a  long  tube  or  tunnel,  by  forcing  air  into  the  tube 
behind  the  carnage ;  these  two  parti  being  made  lO  nearly  to  fit  that  rery  little 
air  would  eacape  patt  the  carriage.  No  attempt,  that  we  have  heard  of,  wu 
made  to  carty  out  thii  acheme;  hut  in  1824,  Mr.  John  Vatleace  obtained  a 
patent  fbraduSerent  made  of  applying  the  air  aa  a  means  of  traniport.  Instead 
of  forcing  the  air  at  the  back  of  the  carritge,  he  exhauited  the  tube  in  front  of 
the  caniage  or  train,  and  allowed  the  natural  preuure  of  the  atmoaphere  to 
operate  at  the  back.  This  arrangement  appeared  more  feasible  than  Mr. 
Hedhimt's ;  and  we  have  beard  that  Mr.  Vallence  set  up  a  lar^ge  model  in  hi* 
garden,  to  demonstrate  the  practicability  of  his  plan;  the  eligibility,  however, 
of  travelling  through  a  continuous  tube  was  not  salisractoriTy  shown,  and  it 
■hared  the  fate  of  its  precursors.  The  last-mentioned  objection  was  subse- 
quently completely  obviated  by  Mr.  Henry  Pinkus,  a  highly  ingenioui  American 
gentleman.     His  invention  consists  in  tranaferring  the  action  produced  upon  a 

ELiton  of  diaphragm,  moving  in  the  interior  of  a  tunnel  or  tube,  to  its  exterior, 
y  connecting  a  vehicle  or  machiue,  (termed  the  dynamic  traveller,)  situated 
within  the  tube,  with  a  car  or  cairiage  without,  (denominated  the  governor,)  to 
which  the  train  of  transport  carriages  is  attached.  The  pneumatic  railway 
admits  of  several  methods  of  application,  in  each  of  whicn  the  dimensions, 
economy,  and  details,  varv.  It  will  be  sufficient  in  this  place  to  describe  one, 
in  doing  which,  we  shall  avail  ouraelvei  of  a  condensed  extract  from  tha 
specification. 

"  The  length  of  the  pneumatic  tube  will  be  equal  to  the  whole  length  of  the 
railway  or  canal  to  which  it  may  be  applied,  and  it  should  be  cast  in  portions 
of  the  greatest  length  possible,  in  smooth  metal  moulds,  so  that  their  inner 
sides  should  be  very  even  and  true,  and  they  are  to  be  connected  by  the  ordinary 
socket  joint.  Fig.  I  of  the  annexed  wood-cuts  exhibits  apenpective  sketch  of 
■  portion  of  a  lina  of  pneumatic  railway,  laid  down,  exhibiting  the  '  governor  ' 
drawing  a  train  of  carriegea  along  it.  The  upper  half  only  of  the  air  tunnel  a  a 
is  seen,  the  other  half  being  imbedded  in  a  semicircular  trench;  on  tiie  edgea 
of  which  trench  rest  strong  iirojecting  ledgee,  which  are  cast  to  the  ontiides  of 
the  tunnel,  in  a  longitudinal  direction.  These  ledges  are  about  three  inchea 
wide  on  their  upper  aurfacei,  and  constitute  the  railway  upon  which  the  wheeli 
A  A  of  the  governor  or  drag,  and  those  of  the  train,  run.  To  explain  the  mode 
adopted  of  communi eating  the  motive  force  generated  in  the  interior  of  the 
tunnel  to  the  governor  on  the  outside,  we  must  refer  the  reader  to £ig.2,  which 
represents  a  sectional  perspective  of  a  portion  of  the  tunnel ;  wherein  it  will  he 
seen  that  a  strong  flat  bar/ii  bolted  to  the  governor,  so  as  to  depend  vertically 
through  a  longitudinal  chase  made  in  the  top  of  the  tunnel,  and  reaching  to  the 
centre  of  it.  Here  it  is  firmly  fastened  to  a  species  of  carriage,  of  the  form  of 
a  velocipede,  which  operates  as  a  guide  and  stifieniog-frame  to  the  piston  or 
diaphragm  c,  that  receives  the  impulse  of  the  atmosphere  ;  the  expanding  piston 
having  a  conical  steel  rini  around  its  periphery,  ooe  foot  wide,  and  placed  at  an 
angle  of'about  15°  from  tJie  surface  of  the  cyunder,  against  which  one  adee  of 
the  cone  acts  with  a  slight  pmmre  of  the  air,  so  as  to  conform  to  any  ^ight 
inequality  of  the  cylinder.  A  more  exact  comprehension  of  these  arrangemenla 
will  be  afihrded  bj  the  subjoined  ¥ig.  3,  which  exhibits  a  transverse  section  of 
the  pneumatic  railway ;  an  end  elevation  of  the  governor,  ita  connexions  and 
position;  also  the  rear  wheel  of  the  dynamic  traveller;  its  poailion  within  the 
cylinder ;  the  guide  rail  (cast  to  the  interior  of  the  cylinder)  on  which  it  run* ; 
and  the  piston  in  advance,  a  a  a  ia  the  cylinder,  the  lower  semi-circuml'eience 
of  which  is  of  greater  thickness  than  the  upper,  to  enable  it  to  withstand  tho 
greater  strain  on  thii  part,  to  which  it  is  subjected  by  the  weight  of  the  cairiagea 
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mlUng  wpoo  111*  {iryJMtiiig  Mgtm  or  nil*  it;  <  r  e  kli»i>i  tht  u<m  uf  l^*  plilen 
■Mi^llwMd  bjr  crott  Km ;  JiAd  tujr  r«d>.  CMiweltiic  l)>v  |<uloti  u  il.»  tnma 
«r  th«  ilTiwinlc  innUer,  llie  hind  wbirti  onlj-.  *,  «f  «bcli  <«a  bi  Man  in  tttii 


*i«*.  JnU:  I     V'    '  '  w  iifilM  Irw  iliat  Duiuiocl*  llMdfiiftnilc  IntvctUrtn 

the  foretuor ;,  of  whicli  A  A  aiv  ihr  niniiinH  vbcdi,  cvddkIisI  by  ■  crknkttl 
ult-ITW.  Ill  coiiiicxiMi  killi  lbs  v(>rliral  arei/arg  iiiflrxiUc  burU«nUl  antit, 
(ram  «hich  MI  Mupvnded  by  piroli  or  vortical  uka  ■nli-fricti«ii  wbtal*  1  J, 
wImm  pctipberiM  roll  on  lb*  otitn  tides  of  ibe  longiludiiM)  ch*M,  ud  k««p 
ih«  nttieaf  arm  tii  iho  cttitic,  to  u  lo  pravent  lu  Imicliiiig  an  tilli*T  nd*. 
Tlia  6pire  »lta  iliown  tli*  ihaiie  of  Ilia  longilodina]  ehu<  of  iptKurr,  througU 
ohkb  lb*  connexion  u  niado  frocii  iho  inlirtOT  \o  lb*  cxtnioti  ibii  cb«w  1* 
OMt  wilb  Ihe  cylbdon,  mtiA  ii  tioMc*«ily  contiiHwd  lb*  wbett  Unrib  of  lb* 
hiantL  !■  onltr  tbai  ih«  nimilii^  wUcIa  of  the  goTwaac,  m  v«U  m  tfaoM 
of  *ih«  trala  «f  Mmaert  tbst  (oUow  il,  may  be  k*pl  iraly  npon  ibc  CMitr*  Una 
of  tlio  pnJMlJBg  ml(,  aod  novet  ruii  aj^ainM  ibe  Mdoa  of  tli«  InsMl,  ntcfaUia 
■nn»»T>prmt1»dfr<ii»tboi»&«niat,carTjlng»nti-frictiun  wlmUilhapariphariw 
of  wbicb  Mil  a^ntt  lb«  outer  aid**  of  Iba  loagiludiiial  cluaa  and  UBdcriMalh 
th*  flang«:  ihia  latioc  drcunitunco  alTonb  a  grtU  aMWity  i^nit  upaeUiw. 
And  fcr  ib«  puirio**  of  luopiii)t  i!<v  pcripbctMa  of  ib«o«  anb-frictMn  wbaau 
•Iwayt  ut  conuct  with  tbc  cnaM,  wli«leTer  cnrvM  nay  be  mado  In  lbs  lina  nt 
T«L.  1.  r 
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te.il'nj,  (heir  ail^i  turn  in  ilul>,  and  nre  jireued  iosird  by  iprin^  Into  Ota 
trough,  4n  eUsIic  flrxible  padrled  chsiii,  called  by  the  pBlenlee.UieTilmlneord, 
N  fitted  the  whole  length  of  tlie  tunnel,  forming.  M  it  were,  a  contiDUOot  Talre. 
In  the  siiDexed  figure,  tliii  valve  i>  ihowii  in  lection  on  a  greater  icale,  with 


the  flexible  cord  I  in  its  plice.  The  lidet  of  iliti  curd,  when  not  comprened, 
bare  a  curred  figure,  an  represented  by  the  dotted  lines :  it  :■  BunounOM]  with 
a  coat  of  felt,  and  on  the  toj>  ia  attached  a  jointed  band  n  of  iron,  reaembling  a 
continuous  lerie*  of  hinge-fiapi,  the  joints  admitting  of  the  utmost  pliabili^  to 
the  cord,  and  afibrding  a  compentatiou  for  the  expansion  or  contractioii  of  the 
meiallic  portion  of  the  band ;  (he  other  materiahi  of  the  valvular  cord  are  of  too 
■oft  and  yielding  a  nature  to  require  any  proviuon  against  the  changea  of 
temperature,  and  these  are  smeared  over,  or  saturated  iriln,  unctuous  (aatter,  to 
keep  them  sod  and  more  effectually  air-ttglit.  By  reference  to  f^.  2  it  will  be 
Been  that  the  piston  precedes  the  dynamic  traveller  in  the  tunnel ;  and  by 
reference  to  Fig.  1  it  will  be  perceived  that  there  ii  a  small  wheel  ia  the  centre, 
(shown  also  at  lie,  Fig.  3,)  with  the  valvular  cord  I  passing  over  its  periphery, 
while  there  is  another  similar  wheel  in  front,  and  a  third  at  the  hind  part, 
which  constantly  keeps  the  valvular  cord  in  its  (rough.  The  office  of  the  centre 
wheel  is,  therefore,  simply  to  keep  continually  lifting  out  the  valvular  cord  from 
its  seat,  atid  thereby  expose  (he  back  of  the  piBton  lo  the  full  and  direct  actioD 
of  the  proximate  atmosphere  ;  the  fore  wheel,  byits  pressure  upon  the  valvular 
cord,  preserving  the  partidl  vacuum  effected  before  the  piston,  and  the  hind 
wheel,  by  its  pressure,  restoring  tbe  valvular  cord  to  its  previous  station.  To 
enable  the  conductor  lo  retard  or  stop  tbe  progress  of  the  vehicle  at  pleasure, 
tlie  patentee  proposes  to  form  a  valve  in  the  lower  quadrant  of  the  piston,  to  be 
opened  or  closed  at  pleasure  by  means  of  a  lever,  or  a  chain  and  pulleys.  With 
■  view  to  facilitate  the  operation  of  transit,  and  enable  various  parts  of  the  lane 
line  of  the  pneumatic  tunnel  lo  be  used  simultaneously,  the  patentee  propoaei 
to  divide  it  into  sections,  (of  convenient  lengths,  which  may  be  determined  by 
Ibe  stations  of  the  operating  engines,)  by  intercepting  station  valves,  which  may 
be  made  similar  in  form  and  construction  to  the  common  gas  valves  usually 
applied  to  mains;  and  the  connexion  may,  in  this  case  also,  be  similar.  The 
patentee,  however,  prefers  station  valves  of  the  nature  of  vertically  sliding 
ahutlen,  running  down  into  sills  below  the  line  of  the  tunnel,  as  these  admit  of 
readier  working  than  the  gas  main  valves.  Stationary  exhausting  engines,  or 
airpumps,  are  to  be  put  in  action  by  attached  local  steam-engines,  or  other  coii<- 
venient  first  mover;  communications  between  the  exhausting  engine  and  Ibe 
pneumatic  tunnel  to  be  made  by  means  of  lateral  tubes :  and  the  connexiam 
are  to  be  tnade  in  the  common  manner  upon  (he  lower  side,  at  the  distance  of 
about  200  feet  from  the  station  valve,  and  on  the  side  of  it  that  lies  nearest  to 
thestHtioD  whence  the  governor,  with  its  train  of  carriages,  is  to  be  drawn.  The 
stations  for  the  engines  may  be  at  three,  four,  or  five  miles  apart,  according  to 
the  power  of  the  engines,  the  capacity  of  the  pneumatic  tunnel,  the  degree  cif 
rartfaction  necessary,  the  average  weight  to  be  conveyed,  the  velocity  required, 
and  (he  height  of  any  inclined  plane  to  be  surmounted.  As  the  power  to  be 
produced  is  by  the  pressure  of  (he  atmosphere  acting  against  the  pistoii,  in 
advance  of  (he  dynamic  traveller,  by  (he  rarefaction  within  the  tube  before  il; 
the  pressure  will  depend  upon  the  degree  of  rarefaction ;  and  that  may  be  con- 
■tantly  ascertsined  by  means  of  barometers  placed  at  the  different  stations, 
which  will  indicate  the  approach  of  the  guvernor  and  its  train,  and  about  i(e 
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diMjiBe*  ftom  ibr  *l>tioii.  A  banmotcr  piKcd  jn  ibn  governor,  iitd  eonunu- 
aiuling  by  aimoll  tnlw  with  tli«  interior  urUtcmManHlMcyliodcr.  and  ihroagh 
ikc  piiMn  10  its  racainn  liilv,  witl  tiVciaiia  Indleaw  tli«  iignt  at  rareraolian, 
■nil,  coauoawiil^,  lli*  frtmatit  upon  ilie  |iiMoD,  the  nincioneT  at  power  to 
yroMi,  ftiid  Iho  iiin«  for  movinf;  ofC  Aciion  being  given  la  tn«  cxbuwiing 
(agian  <on»<eI«d  widi  Ibe  terlkoi  of  tb«  tube  ihtougli  whlcb  prDpulaioo  it  lu 
b*  ■BkcH,  tilt  malton  lArt  bciiie  cUad,  and  ihc  air  abMcocUd  fiom  ilist  mil 
of  Ibt  Mction  oC  ihc  pnciimalic  cyltn>drr,  rnrebotion  will  Uk>  jiIbcv  throughout 
th«  vbole  oftlvf  incluitml  atmoHplitrp  coiiuiiicil  in  (lie  ij>*cr  lyug  between  ibe 
KMtlon  v«lr*  anil  the  ninCon,  wliicli  it  aliai-brd  la  the  Jyuamic  (luvuller.  Tlit- 
p«r1iAl  vaciiiffn  thai  rnccccd  at  tbc  itatioD  will  cauM  th«  induidcd  column  iif 
air  \»  move  rapidly  t««ar4i  it ;  and  tlie  litcumbeni  atinonihMw  piniisK  upon 
(he  Ttlviilar  COM,  willund  M  aid  Ihr  action  of  llio«eiglitoriba  rotd  in  iiiaking 
the  pttntmatic  vilvc  aufiiciciitty  cluii.-  in  prevent  the  iiigren  of  the  cxtoiual  ait, 
and  preierrc  tlii^  riiitiiied drgtee  <•(  rarefiutiuii on  th«  vncumii  aid*  of  the  pitldm. 
Tliu  nniatUt'lfi!  nliitidjihtte  nidilnj:  into  lli«  cylinder  through  lit*  apenurp  in 
lite  pncumaliciitlvcoicriliedynaniJCtrareller,  (which  i*  laid  open  by  the  liltii^ 
of  the  valralareord  over  the  cent ral  vticcl  of  the^vemor,  ubtforv  menliuucd,) 
'\nd  Iinplaging  on  th«  planum  *id«  of  the  piuon,  will  prodUQ*  ■  prraiir*  uio- 
pvttiuaal  (o  the  device  ofriirrlBcilonobiCaappoiiietide,  andconaequ«nlly<fra* 
llie  train  of  cair^ugirt  ;uiiti[>cti'i!  lh«itta  aftn  It.  On  the  ntur  ajiproaeh  of  a 
k«In  l<)  n  utation  vnlvc,  the  latter  «il!  be  quickly  lot  down  into  ii>  teccw,  to 
jlow  ilie  foimer  to  pan.     The  valve  mar  then  he  again  ntiieil;  and  ilic  unic 

3if>e  codliniiiii^  1"  abdtnct  the  air,  sa  befpre,  froRi  the  aam*  leotion  uf  the 
■ay,  it  u  ill  bv  again  won  prvjinred  (or  another  train  in  like  manner ;  wblla 
the  train  lliat  had  paiicd  into  the  next  wcliati  i*  beic^  opemted  upon  in  like 
insaiier  by  the  eneiite  btloneing  tn  ii,  and  m  en,  from  on*  wciion  tu  ttie  olSer, 
tbroughoiit  the  whule  line  of  rutway.  For  hirtlict  remarlu  on  tliit  intetesUng 
frepoiitioii,  wc  inuit  refer  the  reader  to  the  oriicle  lUitwav. 

t'iy.  1. 


It  \ua  hcfii)  atrtiulv  expUintd  that  air  eipend*,  or  ha*  it*  eluljc  pitvtim 
bier«Mod  hy  ibe  applleauon  of  heat,  and  that  tu  volamc  cenitM'ti,  and  ii» 
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Br««M(«  bfconm  Uf,  by  a  d*ci««Meif  WMp«ratitn;  Mi^Mttnlattenipti  harr 
Men  tDid*  b;  UkinK  advMiUg«  of  Ihlai  tuopntjr  oT  air.  Ui  Mliilllula  U  fur  itaaa. 
M  a  prime  immr  vf  mathinny.  Coukt  Uilt  be  riTvcieiL  it  bouM  b»  ■  gtm 
■drant^a  la  nuiiiy  lilMBUaaai  aa,  far  inalane*,  «li«i  aulBr  la  Kaiea,or  1» 
•iram  Tc«*b  or  loconoiln  ai^M.  «b«v«  (ilia  maaUMvy  (ofsiac  a  pan  «f 
llie  loail,)  it  ia  doimbk  lo  Tcdiiet  tlia  wei^t  a*  mneb  aa  pMtiUe.  Ilaring  a^ 
ihiu  tnu«h  «f  iba  prtaidpla  <f  than  maehtnaa,  wa  iImII  pironail  M  ilaawllai  mm 
cv  (WD  o(  tbo  laleat  atrangtmrala  far  Iho  purpov. 

Tb«  Knt  we  AM  aotloe  m  Mcean.  K.  and  J.  Stitiinf;'*  air><s|iaa,  Tor  wkieh 
tbo«a  g*ntl*nti«n  ebuJnad  a  p«t«Mt  in  1637.  Tbii  aiaDhuia  raaaaabln  lli««taaM> 
enpiM  in  the  conalnMliMi  and  applleUion  of  nany  «f  ila  pa'U.  rarb  aa  ibc 
|ii(loa  Bnd  cylinder,  icciprracaline  baoia  aard  paralm  Mutiun,  cmik,  Mud  By 
wbecl,  a*  tliawD  in  fifi.  1.  Molion  ii  MniniifliWaied  Utlie  pbUip  in  ilia  cyUn 
dn  by  ahaiHtloly  heabiic  a  portioeof  air  roiinccUd  wilhoiicaUtaf  (be|iia(a*t 
and  at  the  uaie  lime  cnaTing  1^1  ui  conbcuon  wilh  Uie  utlipr.  Thu  b  aniKtad 
by  means  of  tli*  ■ir-veiaeSa  a  a,  one  ol'  wlibb  MiiiaiMikalea  with  the  upptl 
part,  and  the  olbct  with  Ihe  ioirer  pati  of  Uie  eyiiniltr,  Uu«a)|h  curtad  noutla. 
Ibe  pipe  a  forming  ibe  mmaiuiiiealioH  belvee*  one  of  Ui«  neoilce  anil  ilw  top 
•f  tbe  cylinder.  Fiy.  2  rtfrvimt*  a  teciNci  of  ana  ofilie  alr-reaed*  wboae  aid«« 


are  cyliti(Iiii:nl,  artJ  tnji  and  liMluni  ij>Wricnl.  'I'lm  »"  vrttr'„  «Mi'L  1>  nitcle 
afead-ircrTi,  and  mpportnl  ia  l)>v  linrk-w«Tk  by  tlie  prair;iiii{;  todgc  / 1,  in  n». 
nitlied  wilh  ■  iilini^er  t  C  f.  Tlic  tup  and  botlom  of  llic  iilunfer  ii  made  of 
■troBtf  iheei-iron,  priroral^'d  viih  rrry  niimerDiis  iinnU  hole*  lo  admll  tlie  air. 
The  mle^r  of  ihc  nliiiifier  ia  fitlcJ  will)  •rry  i)>!u  yHiilet  a!  •}ip»t-iriiii,  ao  bent 
M  U>  prevent  iheir  flat  MirTamt  frntii  c«niin|t  iii  coiiiiki,  thai  ilio  air  may  hare 
a  Itre  pisiaga  between  lliein.  Tlicie  ate  alio  prrfot'ilctl  wjih  amnll  liolea,  which 
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holM  are  eot  pbctd  oppoilto  10  vatb  «ihtT,  liui  to  HTaafftd  *«  to  coum  Ibo  »ir 
la  pAH  tbrotix^  tbe  ]duii]>er  in  •  tis-u^  diiociion.  71m  phin^sr  It  bfmed  cii^ 
cular,  to  III  the  lop  aod  boitoni  of  ili«  •xr-voMrl  «hcn  dmvn  mi  ui4  down.  Th« 
nni  ce  of  ilir  plunger,  vtliith  m«Tti  iii  •  cy liiidrii-ftl  reetpucFii  il  the  fiicuna- 
fcrencc  of  the  *ir-vFiiel,  a*  leumeotcd,  u  not  pcrforatol  ■■  llie  otbw  part.  It 
ia  kr|)t  tXnuAj  by  11  tpriiis  at  / /,  canuiltng  of  a  belt  ci  lliin  ihfel-iivii,  atlach«il 
■I  il*  npntc  cdj[e  to  llic  urn  e  c;  •  Duoibvr  uf  >Ula  art  inni!<  at  ilie  \trmt  «dga 
of  lb*  bill,  lo  sdmil  uf  ila  being  bent  aHtBari*  t«  rot  *f;aiiiit  ihc  oir-mMl,  and 
act  •>  a  ipilns.  TIic  |il(itig«e  i«  ako  ktpt  rtMidy,  in  iu  >K«nt  swl  dootnl,  bjr 
Ui«  nlungcf  rod  il  pMNu  (Kroiagli  ibe  »Mllin^-liox  at  tbe  top  of  iti  om*,  and 
\tj  lb*  giiidttodi  gg,  vtiich  mtn\.  in  ibc  guiiU  cm»  i  i,  ^i^  1  aiid  3.  Ilia 
(iiidet  nrc  lived  Id  a  iin|{  A  A  wliicli  i>  allacbtd  lo  tli*  plun»r  and  ih«  pltinEtr 
tikI  by  llic  aTina//,  faiir  in  iiuuiber,  The  guidri  are  aap^Ud  wilb  ml  by  tlio 
iiil'cup  and  atop^ork  at  llie  (u|i  uf  ilirir  cmr*.  II1*  Up  1 1  t>t  llio  air-ittatl  ai 
flangtd  <la«n  ia  Uie  manner  (ppteHUted  nt  k,  witb  a  ibio  ring  of  ibeci  lead 
b«lw«(n  lb*  fUnf  ra,  lu  krrp  tho  ioiuiog  air  lijilit.  TIm  luwrr  pntt  of  ibe  air 
*eM«l  it  b«*led  by  a  &rc  pl*c«d  under  ii,  and  iu  upper  put  ktnt  mot  by  a 
cutTWiit  of  eolct  air,  by  water,  or  by  other  meant.  Tm  plungrr  mat  of  the  air 
vcikIi  a  a,  trig.  I.  arc  allncbed  byaliBga  In  iho  fBd  of  the  brjni  r,  lo  tbat  tb« 
motioo  wliicb  eli-vatei  one  plunger  in  one  of  ibe  veaMla,  de jictim  Ihal  tn  iho 
oiber.  Wli*u  ih«  plunitar  n  niMd,  Ih«  ««)d  air  In  ike  ufiuer  (wn  of  the  vmwI 
will  be  bealed  in  pamag  ihtouf^  'Am  intcmicct  of  tbo  plunger  in  ita  aactnl, 
whicb  hai  Itelf  bten  hcatpd  on  reaching  the  but  orlaww  |iarlorih*atr>t«>*el( 
and  dnring  thti  time  iho  air  10  lb*  other  vouel  will  be  cooled  bj  paainf;  tbteuxli 
the  inicritict*  of  the  plunger  in  ila  deaeent,  which  baa  ilvrlr  brrn  t«al*d  by 
(i-Mblni;  iJia  oold  ot  uMicT  pari  of  the  alr-retMl.  Tbaao  cbangit  of  l««n»eTatur> 
arc  further  aneniMtfd  by  portion ■  of  the  air  bting  allernaletjcbansedRomiht 
hot  to  tlia  cola,  Bn<I  from  ilie  cold  to  the  bul  part*  of  tli*  Tmeli,  by  the  all«r- 
nale  occupation  of  ibr  hot  and  cold  paila  by  the  plunger.  Now,  a*  one  of  llie 
air-T«M«U  ii  conneolcd  aiih  the  lop  and  the  other  niih  the  bollom  of  Ihe 
working  cylinder,  there  will  be  a  motion  produced  on  the  yiiton  by  Iha  allernale 
appUcJtion  of  iha  enpanalve  forte  of  hoaud  air :  and  llii*  motloa  t*  coinmu- 
nicnl«d  to  the  beam  r  thcao; h  the  pialan  rod  and  parallel  cuatiDii,  acd  join*  the 
boani  to  lliu  fly-ulierl  1 1.  On  iha  nxia  of  the  R^whevl  I*  fixed  an  ecotatric  I. 
which  eommuniculci  motion  to  the  plmigen  in  the  wr-Teucli  through  the 
ayuem  of  Uvisti  1,  3. 3.  4,  and  the  bram  r,  and  lliia  tnuiiim  (*  ai^mted  *o  that 
the  ckango  of  tho  iihiTiK*n  ■bnll  be  elTectrd  «hrncT«r  ihv  plalon  ruchet  iha 
top  or  bottom  of  the  cylinder  1  tbu)  applying  to  that  rud  uf  the  cj-tinder  where 
■ha  piilon  i«,  tbeholaiT,  which,  by  ila  incrMMd  elaKieiit,  will  drive  thepiilon 
lo  Ibe  olher  end.  Tliii  vD^lne  ia  alao  furoidied  «iih  an  ^ir-pmnp,  the  piilon 
rod  of  whieh  ■■  ahwwn  at  ^,  Cmt  eondeaiing  lh«  air  into  lh«  rrMrroir  te  m.  The 
air  il  permJIled  to  pau  throngli  arlf-aottng  valvn  into  the  cnrfcil  noxtlM,  and 
thence  inio  the  cylinder,  c<i  thv  nir-Tvuela  a  a,  bul  ia  not  periniiird  lo  return 
frean  iheie  veocU  or  the  cylinder  into  the  mcrrotr  o'  tr;  wnieh  ia  alw  ptoridrd 
nilh  a  aafely  vaho  ibr  the  treupt  nf  inprrfluoiia  air,  when  More  ii  pumped  in 
ihu  U  neceuary  lu  mpply  tho  air-Teaicli.  Tlic  aii^pump  ia  only  uccoaioiially 
rrqiiirrd  la  be  Ml  lo  work. 

In  1S2S,  Umn.  Hailitniion  and  Crouley  look  out  n  patent  Ibr  an  air-Mglnp, 
whieh  dlllbn  conaidernbly  in  tli«  anangemerit  uf  ila  pwts  ftma  rli*  ona  Jiul 
deteribrd ;  and  ai  II  spprara  la  b»  of  a  tominhal  aintpler  conxirnctioii,  ir*  aUall 
lay  a  dcicripiiun  of  il  before  our  rvadera.  fig.  I  thowi  a  front  eleratiou  «f  w 
mnch  of  the  rnclno  an  it  necniary  to  explain  Ibc  ininilioii.  FIf,  3  ia  •«  tmd 
elcvatian,  and  Fig.  3  a  wclion  (upon  an  cnUr««d  acale]  of  a  dilTerenlbl  voMeL 
and  iu  traiiirrrrtr,  exhibiting  dto  amodeof  heulingand  eooKuf;  tht  diflereaitlal 
VHaeL  Tha  uing  ti-licra  Iti  each  flgure  nhrm  they  oonir,  reier  lo  the  eanae 
porta.  The  differential  teiael «  a  i*  of  the  form  of  a  hajiow  cylindce  mka 
««nr«x  ends,  of  luch  a  iFiigth  aa  to  pteiem  «n  eMantbl  dUbreneo  of  tanipero* 
tare  belwftn  one  end  and  ihcoiher,  and  nearly  nne>hatf  beinft  e«paat<)  loabot 
BUd  (he  other  half  to  a  cold,  medium.  The  ve»el  hat  a  itoAng-boa  at  tbu 
end/,  and  at  &v  oilier  end  >t  an  openiog  or  pipe  i  ■  or  ( a,  fot  iho  purpoat  «r 
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furmin);  ■  McnmiiDicitioo  aiih  ilia  workipg  cylinder  uiil  pl<toii<  The  ItMibr- 
nr  £  A  i*  ■  liallow  vcuri.  utr-li^ilii,  uid  ti>  nnioh  iborWr,  u  Co  Imvi  a  KiSctMt 
tpiea  In  the  dilTcMolul  Tedcl  Tor  coulainins  ■  roluine  of  air,  wUch,  >htn 


•xp*tiil«J  b;  beat  puaing  llirough  tlif  p'ft  I  n  or  I  n,  oitl  alio  fill  ihe  Hoiking 
cy|Jnd<r, aiid  forc«  lh«  pitton  fniin  wie  mil  ir(  JI  Id  ilic  oiIit.  TIiv  icantriimr 
h  nine  made  enly  m  mach  leu  in  tliniDi-l«t  llion  ihe  ditiVrriitiii]  votrl  m  to 
lilow  il  to  mwre  lively  from  on*  nid  it  iha  diflereiitlsl  vetivl  lu  lliii  ollin.  To 
one  end  of  llie  tnoiMtrn  i(  fiud  a  rod  e,  pOMMng  ihrmiKh  a  ilulHii^-lioii  /,  fcr 
tht  piupoce  of  moving  it  fruio  one  fiid  of  llie  difffn-ntbl  retcel  to  the  oilwr, 
Iheitby  rMuing  the  air  lu  putt  in  a  lliin  urnluni  aj-ninst  iu  hal  and  cold  parti 
•Itrrnately,  ihui  noducini;  the  rorc«  c*  powi^r  lu  be  employtd  Bjfninii  Ihe 
wcrkkis  piitcn.  Tbe  tai  «,  Fig.  3,  wliirli  ii  fiird  on  ill*  upjKT  pott  of  tlir  dtf. 
feniUiu  tmkI,  h  intended  lo  gnidt  the  tmntfetrer  in  ill  jirnpw  ditccllwi,  bf 
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lar*  («li«  slibh  i*  iiuniHl  in  tli*  iifpvr  «i4«rUi«  limnifrmT,  ll»  lawtr 
'  cnl  at  Uia  ttib«  bfing  tnai*  ali-llghL     Moticn  It  gin*  I*  ihc  tttnUanr  hit 
I  «r  Ifaa  •oetnlik  «n  tfia  ihaA  p  bckiK  rnnnmrj  wltli  Um  Imm  r,  vhlcb 


beam  t<  oonorctcd  la  \h«  tod  t  et  itu  tranArrcn  by  llio  llak*  *  *.  TV  woik* 
leg  cylinder  u  wiih  ili  pitlnii,  aide  rod*,  cruiks,  ihiili,  dy*ahM),  MUl  eM«ltUio 
iBalian,  mn  lli«  mibc  m  tliow  conunoolir  niod  in  itnnt-cnginn.  Mid  UitnAirc 
nq«ir»no  paiiiodM  d«>crip4iaa.  Tlic  |»|w  /*■  fcinua  comiiimiieuiaBbtlwMfi 
the  diOtTMtial  vmmI,  No.  I,  iiii4  ih«  ii>p  of  ih«  cylinder;  md  thg  pipa  /  n 
(OBiKCl*  lb*  diSnvnti*!  vnwl,  No.  2.  «ilh  the  boliain  of  tbe  cyHnder.  The 
opcnlion  or  ibe  cnsine  will  b«  n  fallovi : — Sunpoiinr  llw  aectnilrir  di*c<M- 
ncctnl  from  lb*  btaSn  r,  and  lb*  u]ip«r  part  oT  Idb  dilltrpntlal  Vftwl*  livaUd, 
and  liicir  loww  varti  cold,  aad  tbc  truafrmtt  ot  ihe  («o  diflcrmtial  Tcttel* 
jiheeil  hij  bud  in  the  *itmiian*  ibovii  in  (h«  Rgurt,  tad  iha  ralum*  of  alv 
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aeeupyiDg  the  hot  part  of  the  diSerentiel  Tetael,  No.  2,  and  being  mereUBd  in 
eluticily  in  proporlion  lo  JU  lemperalure,  whiltt  the  volume  of  ut  in  the  dif- 
fsrentiAl  veuel,  No.  1,  ii  occupying  tlie  coldest  part,  the  vorking  puton  wiU  bt 
forced  upwardi  by  a  power  correaponding  vitb  ihe  difference  of  theelMticfbtce 


of  the  air  in  the  two  difierenti&l  vessels ;  and  nhen  the  working  piston  hwbeen 
forced  to  the  lop,  ihe  situation  of  the  tranirerrers  should  be  reversed  by  hand, 
io  that  the  air  id  tbe  dilPerential  vessel.  No.  1,  will  occupy  the  hot  piurt,  and 
communicate  iti  force  to  the  upper  side  of  the  working  piston,  and  thereby 
produce  a  returning  stroke;  and  the  eccentric  being  llien  by  hand  reconnected 
vith  the  beams,  the  sllernBte  expansion  and  contraction  of  the  air  in  tb*  two 
differential  veiaeli  will  keep  the  engine  in  motion  ;  and  then,  by  workbg  the 
tranifetrer  in  (he  same  way  as  the  valvea  in  ileam-enpines,  the  engine  may  be 
cither  stopped  or  put  in  motion.  For  the  purpose  of  heating  the  differential 
vessels,  the  inventors  prefer  the  employment  of  inflammable  gas,  a  mode  of 
Uplying  wbtcb  is  shown  at  Fig.  3,  where  ^  ^  is  a  hollow  ring,  surrounding  the 
differential  vessel,  and  communicating  with  tbe  tube  by  wbicb  the  gas  is  supplied; 
this  ring  is  perforated  for  the  emission  of  jets  of  gas,  to  flow,  when  ignited,  all 
round  and  i^ainst  the  diSerentiat  vessel,  or  nearly  so;  c  c  is  an  iron  vessel,  lor 
directing  the  heat  to  the  differential  vessel,  which  casing  is  open  at  bottom  for 
the  admission  of  air,  having  al>o  an  opening  at  top,  to  serve  as  a  chimney  or 
flue;  i  a  an  outer  covering  of  polished  metal,  of  about  two  or  three  mom 
incha*  in  diameter  than  the  casing  cc,  for  the  purpose  of  lessening  the  radiation 
of  heaL  The  working  cylinder  A  may  be  kept  hot  by  means  of  a  current  of 
heated  ur  being  conducted  to  it  from  tbe  flues  of  the  differential  vessels.  (  I 
represent  the  differential  vessel  placed  in  a  cistern  of  cold  water,  wilh  a  con- 
■tant  current  running  in  at  the  bottom  ■  against  the  differential  vessel,  and 

E Basing  off  at  the  top  e.  We  are  not  aware  that  (he  engine  just  described  hai 
lea  brought  into  practical  operstion,  but  ihat  invented  by  Mr.  Stirling  waa 
employed  in  a  atone  quarry  ;  it  bai,  however,  we  learn,  been  replaced  by  ■ 
Meam-engine,  in  consequence  of  its  inferiority  lo  tbe  latter  in  the  economy  of 
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WOTkinfc  poMiruUily  ai  m|>«cli  tl>«  canMiiii|>liM  of  AiaU  Um  aIiJmUoii  Iu 
jur-eiigbt>  u,  il<-tt  tlw  cluiifn  uf  voNinve  Jo  Ml  Uk*  plK«  nllli  •ufficicnl 
rapMitji  and  thai  vtlian  »ai«r  b  tinpkijnl  lo  acnUntia  mwli  clitngw,  ()m 

SiNOtilv  n«ti>iwr]r  fin  lli*t  pufprat  it  gmttt  Uian  hccM  b«  rtqiilrfd  lo  fupplf 
i«  liuiin  «r  •  bigh-pTMiura  tl«<un-«i>gtne ;  m  i1m)  in  KiliiatioiM  wImvc  rilttr 
waltr  ii  Kucr,  or  ill*  v«i|Ehl  of  U  Hii  oUt«lMti|  ilia  latur  (Bgiaw  Would,  on 
IhM*  Kfxuuiiti,  b«  foand  (liprriur  to  lb«  funnrr. 

A  lit-l'UhlP.  An  iiittniiiiviit  or  amolini*  Tor  «ili«ntiaE  Ot  rvrerylttg  tli*  air 
in  cloMil  tMMit,  and  tetj  ocnemlly  cmplojifd  loillutinitollw  iirDMTllnar»lr, 
an4  lo  cxpUintkemiixuplienoaitiiacaTiiifalHlwiihlboKJence  arMeumatiM. 
'I'l.o  iurtBiotgf  iho  ftlr-piin|i  wu  Otl«  (iuttklr,  a  M^iaifvl*  of  Magdabarglij 


hi*  MMlitae  wu  of  a  nnlr  and  ii>t«iiiTeiiienl  •tnMiurv,  and  worfcod  utid«r 
wnter.  but  a  dMcriBtiM  of  il  having  b««n  t«c«lTtd  by  Mr,  Boj)*,  h«,  vlih  i)m 
«ilMaiK«  of  Dr.  Uoofc.  iniroduotd  aoch  UnpraTemtola  In  the  contttuetiOM  M 
I*  Kkdar  Ui<  oHckioe  ciinnrlj'  icmcMbk  Hi  pliilMopbkal  M|iFrieieiiii  open 
m.  I.  o 
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the  Bkture  and  propertlei  of  thu  atniaiplierc.  Niimerntu  impTOTemenU  ht 
■ince  been  made  by  Havkibee,  Graveiimd,  Smeaton,  I'rince,  sod  olbert;  t 
more  eipvciilly  by  Mr.  CulhberUua,  vhuK  arrangemenU  are  M  excellent  ai 
ciaim  a  paniculai  notice  and  de*cription. 

Fy.  1  reprcBents  a  perspeelive  vien  at  tlie  macliine,  with  it*  two  priacii 
gauges  Mrewed  into  their  placei,  vhicfa  need  not,  however,  be  uied  togetE 
except  in  caaei  requiring  the  utmoat  exactiicu;  but  in  common  esperimeD 
one  of  them  u  removed,  end  a  itap^ock  put  in  its  place.  Fig.  2  ii  a  lecti 
oT  one  of  the  barreli,  with  all  ill  internal  pari* ;  Pig.  3,  a  sectioD  of  the  pirio. 


Fig.  3. 


}t 


'V--  ^.i 


Ftg.  4. 


_JiL 


and/7j(,  4  and  5,  parti  of  the  piiton,  iliown  detached  fur  the  flake  of  penpicuitj 
In  >ij.  2,C  U  repreienti  the  barrel,  F  tlie  collar  ofleathen,  G  a  hollow  cylin 
drical  veuel  to  contain  oil ;  R  it  alio  an  oii-veiset  to  receive  the  oil  which  is  drawl 
■long  wiih  the  air  from  the  barrel  when  the  piston  is  drawn  upwardfl,  am 
when  this  vessel  is  full  the  oil  Is  carried  over  with  the  air  along  ihe  tube  T 
into  the  oil  veaiel  G  ;  e  e  ii  a  wire  whicli  is  driven  upw.irrls  from  the  hole,  hj 
the  passage  of  tbu  air,  and  as  aoon  as  this  has  eacaped,  it  falls  down  again  b] 
iu  own  weight,  shuts  the  bole,  ar.d  prereiils  the  return  of  the  air  into  tlii 
banel ;  at  d  are  fixed  two  pieces  of  brasa  tu  keep  the  wire  c  c  in  a  vertica 
potiiion,  in  order  that  it  may  accuralely  ilinl  ll.e  hole.     H  i*  the  piston  rod, 
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hftviDg  •  rack  on  (lie  upper  end,  sad  made  liollow  to  receive  a  lon^  vire  g, 
which  OMn*  and  «huU  ttie  bole  L :  on  ihe  lower  end  of  this  irire  is  screwed  a 
nut  o,  which,  b;  stopping  in  the  narrowest  part  of  the  bote,  prevents  the  wire 
0  from  baing  drawn  up  too  far.  Thii  nut  and  screw  are  seen  more  distinctly 
in  Fig.  3 ;  ue  wire  alidet  in  a  collar  of  leathers  shown  in  Figt.  3  and  5  in  Ilie 
middle  pieee  of  the  piston.  Figi.  4  and  5  are  the  two  main  pieces  which  com- 
pose the  piston,  which  is  shown  entire  in  Fig.  3  ;  Fig.  5  is  a  conical  piece  of 
bran  having  a  shoulder  at  bollom ;  a  lone  hollow  acrew  ia  cut  about  tno-thtrda 
of  its  length,  and  the  remaining  part  of  the  bole,  in  nhicli  there  ii  no  screw,  is 
about  the  same  diameter  aa  the  screwed  part,  except  a  thin  plate  at  the  end, 
where  the  diameter  of  the  hole  is  just  equal  to  that  of  the  wire  gg.  That  part 
of  the  inside  of  the  conical  brass  in  which  no  screw  is  cut,  is  filled  with  oiled 
leathers,  having  boles  in  them,  through  which  the  wire  can  slide  stiffly ;  a  abort 
external  screw,  working  in  the  internal  screw,  and  a  washer  with  holes  in  them, 
throngh  which  tbe  wire  g  paisea,  serve  to  compreas  the  leatbera.  aa,  /T«.  3 
and  4,  is  the  core  cf  the  piston,  the  inside  of  which  is  turned  so  as  exactly  to 
fit  tbe  outside  of  Fig.  5;  b&.  Fig.  3,  are  round  leathers,  about  60  in  number 
of  the  same  diameter  as  the  barrel  C  D,  and  having  holea  in  the  centre  to 
receive  o  a ;  a  circular  plate,  or  washer,  c  e,  Fig.  3,  ia  placed  over  the  leather, 
and  a  nut  d  d,  upon  a  screw  cut  upon  the  upper  end  of  a  n,  serves  to  compress 
them.  The  piston  rod  H  is  screwed  into  the  middle  piece  of  the  piston,  Ftg.  5, 
and  when  drawn  upwarda,  it  will  cause  Fig.  5  to  shut  close  into  Fig.  4,  and 
drive  out  the  air  above  it ;  but  when  pushed  down  it  will  open  as  far  as  the 
shoulder  on  the  rod  will  allow,  and  permit  the  air  to  pass  between  Figs.  5  snd 
4.  Having  thus  described  at  large  the  several  parts  of  this  machine,  we  prncee<: 
to  explain  tbe  process  of  rarefaction,  which  is  carried  on  in  the  following  man' 
ner  ; — Conceive  the  piston  to  beat  the  bottom  of  tbe  barrel,  tbe  inside  of  whicL 
contains  common  air.  Now  when  the  rod  is  drawn  up,  tbe  upper  part  of  tbe 
piston  sticks  fast  in  the  barrel,  till  the  conical  part  connected  with  the  rod  shuts 
(he  conical  hole,  and  its  shoulder  applies  close  to  its  bottom.  The  piston  being 
now  shut,  the  whole  is  drawn  up  by  the  rack-work  driving  tbe  air  before  it 
through  the  aperture,  into  the  oil  vessel  at  r,  and  out  into  the  atmosphere  by  tbe  ' 
tube  T.  The  piston  will  then  be  at  the  top  of  the  barrel,  and  the  wire  g 
will  stand  nearly  aa  shown  in  the  figure,  just  raised  from  tbe  hole  L,  where  it 
is  prevented  from  rising  higher  by  the  nut  O.  During  this  motion,  the  air  will 
expand  in  the  receiver,  and  come  along  the  bent  tube  into  the  barrel ;  by 
this  means  the  barrel  will  be  again  filled  with  air,  which,  as  the  piaton  rises, 
will  he  rarefied  in  the  proportion  of  the  capacity  of  the  receiver,  pipes,  and 
barrel  together,  to  that  of  the  latter  alone.  When  tbe  piston  is  moved  down 
again  by  the  rack-work,  it  will  force  the  conical  part,  Fig.  5,  out  of  the  hollow 
part.  Fig.  4,  as  far  as  the  shoulders  a  a.  Fig.  3  will  rest  on  a  a.  Fig.  4,  which 
will  then  he  so  far  open  as  to  permit  the  air  to  pass  freely  thrnugh  It,  while  at 
the  same  lime  the  end  of  gg  is  forced  against  the  top  of  the  bole,  and,  by 
tbulling,  prevents  any  air  from  returning  into  the  receiver;  thus  tbe  piston 
moving  downwards  sulfers  the  bXt  to  pssa  out  between  the  sides  of  firj*.  4  and  5, 
and  when  it  is  at  the  bottom  of  the  barrel,  it  will  have  the  column  of  air  above 
it,  and,  consequently,  when  drawn  up,  it  will  shut  and  drive  out  the  air,  and  by 
opening  the  hole  at  L,  will  at  the  same  time  give  a  free  passage  tu  more  air 
from  the  receiver.  This  process  being  continued,  tbe  air  of  the  receiver  will 
be  rarefied  aa  far  aa  its  expansive  powers  will  permit,  for  in  this  machine  them 
are  no  valves  to  be  forced  open  by  tbe  elasticity  of  the  air  in  the  receiver, 
which  at  last  it  is  unable  to  enect ;  there  is,  therefore,  nothing  to  prevent  the 
air  from  enpanding  to  its  utmost  degree,  which  it  the  peculiar  excellency  of 
this  canatruciion. 

Although  Ihe  machine  just  described  is  equally  adapted  for  condensing  air 
a*  for  rarefying  it,  by  merely  connecting  tbe  bent  pipe  with  the  oil  vessel  R, 
instead  of  tbe  lower  part  of  the  pomp,  yet  as  the  former  operation  seldom 
reipiires  the  same  delicacy  of  process,  it  is  frequently  eHected  by  a  simpler 
machine,  termed  a  condensing  syringe.  The  following  description  will  give  an 
idea  of  the  ordinary  construction  of  this  instrument,     n  is  a  cylindrical  tube  of 
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■maU  diameter,  open  at  one  end,  the  other  end  being  perforated  with  snn  nwll 
hole  6,  and  turned  eitemally  to  a  very  sraall  cylinder.  Aitripef  bladdcr.orof 
thin  leather,  loaked  in  a  mixture  of  oil  and  tallow,  muit  be  tied  ovet  the  hate. 
On  the  end  of  the  cylinder  i«  cut  an  eitemal  icre»,  to  attach  it  to  tba  TSMel 
in  which  iha  wr  ii  to  he  condenwd.     t  is  iha  piston  moTiog  air-light  in  « ;  rf. 


thept'tonrodicreiting  intoc;  thisrod ii perforated viLhaunall hole  thron^iaat 
ill  length,  the  lower  end  of  Cbe  hole  havrng  a  valve  e,  umiUr  to  the  vbItc  b  in 
the  cylinder,  and  opening  into  the  cylinder.  To  the  upper  end  of  the  rod  U 
fixed  B  handle,  g  i>  the  neck  of  (he  receiver,  having  a  nollow  icrew  fitting  the 
■olid  iciew  on  the  end  of  the  cylinder.  Not  when  the  piston  ii  drawn  up,  a 
void  ii  left  below  it,  and  the  external  air  ruahing  through  the  perforation  of^ths 
pitton  rod,  openi  tbe  valve  e,  and  fUl>  (he  cylinder.  Then,  on  puahingdovn 
the  piston,  (he  valve  e  closes;  the  air  being  compressed  into  leu  aiwce,  praaaaa 
on  the  ralvey,  shuts  it,  and  none  escaping  through  the  piston,  it  ia  gradoallj 
condensed  ai  the  piston  descends  till  it  opens  the  valve  b,  and  is  added  to  tfad 
air  already  accumulated  in  g.  We  may  tlim  force  into  the  vessel  an^  qoantilj' 
of  air  consistent  with  its  etrength ;  and  if  the  receiver  be  furnished  with  a  itop- 
eock,  tlie  cock  may  he  turned,  and  the  receiver  be  detached  from  the  lyriDge, 
and  thus  be  in  a  state  to  be  transferred  to  any  other  purpose  required.  In  all 
coses  where  considerable  force  is  required,  and,  consequently,  a  great  conden- 
lation  of  air,  it  will  be  requisite  tu  hare  the  condensing  syringe  of  small  bore, 
perhaps  not  exceeding  half  an  inch  diameter,  otherwise  the  force  requisite  l« 
produce  the  compression  will  become  to  great,  thai  the  operator  will  not  be  able 
to  work  the  machine ;  for  as  (he  pressure  against  each  square  inch  is  ahoat 
I51hs.  for  each  additional  volume  of  air  forced  into  the  receirer,  121bs.  upon 
each  circular  inch,  if  the  syringe  be  of  1-inch  diameter,  it  will  require  a  forct 
of  12()lbs.  to  condense  ten  volumes  of  air  bio  the  barrel,  whereas  with  a  half- 
inch  bore  il  would  only  require  30  lbs. 

We  insert  the  following  description  of  an  air-pump  on  account  of  its  eitrcm* 
simplicity.  It  is  the  invention  of  Mr.  W.  Ritchie,  and  has  no  nrilficial  valves, 
which,  as  commonly  constructed,  are  very  liable  to  be  deranged,  nnd  the  repairs 
are  attended  with  considerable  trouble  and  expense.  The  inacliine  consists  of 
a  barret  shut  nt  the  lower  end,  and  having  a  smnll 
aperture  at  c,  forming  a  free  communication  with  (he 
receiver  at/;  the  pialon  d  is  solid,  and  sluSed  in  the 
niDalnay.  The  piston  rod  works  in  a  small  stufUng-boial 
o,  so  as  torenderil  completely  oir-tighl.  Thuro  isa  imall 
aperture  ate,  in  the  top  of  the  barrel,  to  allow  the  air  to 
makeitsescapeuhen  thepislon  ia  raised.  The  air-pump 
may  be  worked  in  (he  uiual  way,  or  by  ibe  method  of 
continued  motion.  In  commencing  the  eihauslion  oflhe 
receiver,  the  piston  is  supposed  lo  be  below  the  small 
aperture  at  c.  The  piston  is  then  raised,  and  the  air 
which  occupied  the  tarrel  is  forced  out  Ihrougii  the 
aperture  at  e.  The  point  of  one  of  the  fingers  is  applipcl 
to  the  perforation  m  (lie  same  manner  -m  in  plitiing 
(he  German  flmc.  The  air  easily  passes  by  the  finger  r  -  ' 
which,  when  the  piston  begins  lo  desccml,  shuts  llie  ■ — i — 
opening,  and  completely  prevents  the  enlrnnee  of  the 
external  air.  The  piston  is  again  forced  don-n  below 
the  opening  e,  the  air  in  the  receiver  rushes  hilo  the 
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bsml,  nd  if  Rgtin  expelled  bj'  (be  ascending  piston.  Since  Ihe  air  in  the 
raceinr  ha*  no  valre  to  open  by  its  elaaticit}',  it  is  obvious  that  there  is  no  limit 
to  the  degree  of  exhaustion,  as  in  the  common  construction.  The  simplicity 
•nd  economy  of  this  arrangement  alike  recommend  iL 

For  a  long  time  the  use  of  the  air-pump  was  confined  to  the  purpoiei  of 
philiwophical  expertnent:  the  first  application  of  it  to  mechanical  purposes  was 
made  1^  Bolton  and  Waj^t,  in  their  ateam-enginea,  where  it  is  used  far  drawing 
off  the  air  extricated  from  water  by  boiling,  as  alao  the  water  us«d  for  con- 
deniing  the  iteara ;  and  about  twenty  yean  ago,  the  Hon.  E.  Howard,  availing 
himself  of  a  weU-knawD  principle,  that  liqui<^  eiiiet  into  ebullition  at  a  much 
lover  degree  of  temperature  in  vacua,  than  when  under  the  preuure  of  the 
atmosphere,  iDtrodaead  a  most  important  improvement  in  Ibe  process  of  sugar- 
refining,  by  concentrating  the  spiip  in  close  vessels,  in  which  a  vacuum  ismain- 
luned  by  meant  of  an  air-pump;  and  subsequently,  Messrs.  Allen  &  Co.  of 
Plough  Court,  have  adopted  the  principle  in  preparing  the  mora  delicate  medi- 
cinal extracts.  Apatanthas  alio  been  taken  out  for  more  speedily  tanning  leather, 
by  enclosing  the  skiatin  bo](ea,  and  exhauiiing  theaii  from  the  upper  lurfaeeof 
the  skins  whilst  the  lower  surface  is  exposed  to  the  tanning  liquor,  which  il 
foTcedintothaporesby  ihepressureoftheatmoephere.  Dr.  Church,  of Krming- 
bBm,Bl*o  hat  a  patent  for  improremeuit  in  casting  metals,  which  consists  in 
exhausting  the  air  from  the  moulds ;  and  patents  have  been  taken  out  for  dis- 
tillation in  vacuo,  all  of  which  applications  of  the  air-pump  we  propose  to  explain 
in  detail  when  we  come  to  treat  of  the  above-named  manufaclunng  processes. 

In  the  description  of  Cuthbertaon's  air-pump  it  was  itattd  that  it  was  equally 
applicable  to  the  condansation  of  air,  as  to  its  exhaustion.  We  now  preaent  ta 
our  readers  (page  46)  a  condensing  air- pump  ofa  different  description,  which  iaihe 
invention  of  the  lale  Mr.  D.  Gordon,  of  the  Portable  Gas  Worki,  where  it  was 
used  for  compreaaing  the  gaa  into  the  portable  gas-holdera,  and  will  be  found 
very  effective  in  subjecting  any  air  or  gas  to  a  great  compretaion,  as  the  whole 
volume  of  ga«  taken  into  the  pump  at  each  stroke  is  effectuslly  discharged,  the 
raercuiy  employed  in  the  pump  completely  excluding  every  poriion  from  lielow 
the  delivery  valve.  The  figure  represents  a  vertical  section  of  one  of  the 
pumps  with  the  plunger  a  at  ita  lowest  immersion,  or  down-sltoke,  as  it  is  called. 
At  this  moment  of  time  every  part  of  the  syphon  is  conipletelv  filled  with  ibe 
fiuid  it  contain*  to  the  entire  excluaion  of  atmotpheric  air,  the  deeply  shadowed 
part  e  being  water,  and  the  lighter  tint,  quicksilver.  It  will  therefore  be  eaaily 
conceived  that  when  the  plunger  is  withdrawn  by  the  up-atroke,  an  empiy 
space  or  vacuum,  equal  to  the  cubic  admeasurement  of  the  plunger,  vrilt  be  Celt 
in  the  syphon;  and  as  mercury  ia  a  much  heavier  body  than  water,  the  latter 
is  pushed  up  by  the  former,  and  follows  the  plunger  aa  it  ascends.  The  mercuiy, 
consequently,  ainks  below  its  present  level,  which  causes  the  "  suction  Talve  "  # 
to  open,  and  to  let  in  a  volume  of  gat  at  thi  ordinary  pressure,  which  Hows 
from  B  gasometer,  or  gas-holder,  through  the  pipe  /.  At  the  down-stroke  of 
tlie  plunger,  the  gas  is  then  compressed  and  fnreea  through  the  discharge  valve, 
(which  opens  only  outward)  into  the  pipe  h,  which  leads  to  a  alrung  recipient 
into  which  the  gas  is  condensed.  The  action  of  the  pumps  being  continued, 
tfaa  compreation  of  the  gai  is  effected  to  whatever  degree  may  be  required, 
provided  the  power  of  the  gas  engine,  or  other  firal  mover,  be  adequate.  In 
the  Portable  Gas  Works  above  mentioned,  there  were  recently  nine  pumps  in 
operation,  worked  byalO-horse  engine.  The  quicksilver  and  water  are  poured 
into  the  syphon  by  means  of  the  biisin  and  perforation  at  >,  the  aperture  at  k 
being  opened  to  allow  the  air  to  escape;  the  aperture  k  is  next  made  perfectly 
tight  by  a  plug,  which  It  screwed  into  the  orifice,  during  which  time  the  water  it 
coothmally  being  poured  in  at  t,  to  expel  the  air  completely,  and  fill  up  every 
crevice  with  the  fluid;  another  plug  ia  then  screwed  into  tiie  orifice  at  i,  with 
the  water  above  it.  After  this,  the  first  down-atroke  of  the  nlunger  expels  the 
atmoapheric  air  on  the  surface  of  the  mercury,  in  the  short  leg  of  the  ayplion, 
and  the  pnmp  ia  then  ready  to  perform  the  oltice  of  alternately  drawing  in  the 
gat  from  the  gas-holder,  and  compressing  it  into  the  portable  iampa.  The  gaa 
aent  out  by  Ihe  company  wa>  compiessed  into  ^of  iia  original  volume. 
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AlJl-S'ro\  £.  A  stove,  tlie  liuut  ul  nliii'li  is  emplo}'ed  to  heal  a  itraam  oi 
■ir  directed  againtt  its  lurracf^.  The  principle  of  ibeconEtmclion  is,  toenduae  tlie 
■love  containing  the  fuel  in  a  casing  somewlistUrgrr  than  tlie  itove.ioaatabave 
a  apace  of  a  few  incliea  between  (nem.  At  the  lower  part  of  the  cavity  ie  bd 
aperture  filled  with  a  regiiler  to  regulats  the  admtuion  of  the  air,  and  at  the 
upper  pari  ii  a  similar  opening  to  allow  of  ila  exit.  When  ihe  air-stove  it  not 
fixed  in  the  apartment  which  is  to  be  heated,  a  pipe  ii  titled  to  the  upper  aper- 
tare  of  the  casing,  to  convey  the  air  to  the  npartment.  The  construction  may 
be  varied  (osuil  eircu  mi  lances;  the  following  cut  is  a  representation  of  one  which 
liai  been  used  with  very  good  elfect  to  heat  (he  Inlirmnry  at  Derby.  It  is  upon 
apian  which  was  first  introduced  in  this  country  by  Mr.  Struit,  of  Derbyshire, 
who  employed  it  for  the  purpose  of  warming  his  extensive  coiton  works  more 
uniformly  and  with  greater  economy  than  formerly.  Fij.  1  is  a  section  of  the 
air-stove  and  cockle  ;  and  I^g.2i  transverse  section  of  the  stove,  exhibiting  iho 
disposition  of  the  masonry  surrounding  the  cockle,  a,  the  cockle,  is  made  of  & 
cubical  form,  withadomc,  or  rather  a  grained  arch  top,  about  3  or  four  feelhigh, 
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and  ii  made  of  pUteorwroaghtironabout  J,  of  uinclt  thick,  riveted  topthtr 
Hke  tha  ordinary  bmien  oTiuani-engiaei.  The  iinoka  panei  off  by  ■  narrow 
BMageatft,  at  Ac  base  of  th«  cockle  into  the  flue  c,  which  leadi  la  the  chimney. 
The  biick-iTork  tuTrounding  the  cockle  ia  built  with  alternate  opening*,  «a 
lepreaented  in  the  lide  new  at/,  at  about  8  inchei  ditlant  from  the  lidei  oi  t1  • 
cockle.  Tbratigh  these  aperturei  pipea  are  inierted  wbich  may  be  made  ciihet 
of  iheet-inm  or  (^common  earthenware.  lo  as  to  extrud  witllin  aa  inch  of  the 


cookie,  fay  which  meant  tlie  air  to  be  heated  may  be  thrown  near,  or  iti  imme- 
diate contact,  with  the  lurface  of  the  cockle  if  deiirable,  which  wai  found  by 
Hr.  Strutl  to  double  the  effect  derivable  from  the  same  quantity  of  fuel.  Ilia 
horiiontal  partition  of  the  air  chamber  at  i/cutioff  the  communication  between 
the  lower  and  the  upper  half  of  the  chamber.  The  arched  openingi  in  the  lower 
half  gg  exhibit  the  openings  of  the  main  air  flues  leadiog  from  tba  exteriar 
atmosphere.  The  air  pauing  from  these  lower  fluea^  through  the  aperturei 
beneath  the  horizontal  partition  d  d,  and  coming  ia  immediate  contact  with  the 
body  of  the  stove,  must  find  its  nay  into  the  upper  air  chamber  A,  through  the 
nnraeroui  apertures  or  pipes  in  the  upper  division,  by  which  circuit  its  velocity 
will  be  retarded  tuSicieDtty  to  obtain  the  oeccHary  elevation  of  temperature 
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ffDm  tha  hekted  cockle.  Id  order  that  the  air  mty  not  be  injured  for  the 
purpowi  of  respiration,  the  liu  of  tbeie  Belper  tlovei,  ai  they  are  called,  muit 
be  H)  ref^lated  a>  not  to  heat  the  cockle  or  Iwdy  of  the  itove  at  an  average 
above  280°  Fahr., accordiagta Mr.SvUeiter,  or 250' according  lo  Mr.  Tredgold, 
vhen  the  air  U  intended  to  upply  living  room*  ;  but  for  drying  rooms  more 
heat  may  be  given,  if  the  Mvmg  of  time  it  an  object ;  bat  itilt  it  is  far  moti 
economical  to  dry  ata  lower  temperature.  From  ine  upper,  or  hot-air  chamber 
k,  a  main  Sue  i  leads  to  each  of  the  floors  Co  be  heateil.  The  horizontal  and 
inclined  parts  of  these  main  fluea  should  be  made  of  brick  or  stone,  and  if  they 
have  to  pass  underground,  should  be  secured  in  a  cose.  The  vertical  parts  may 
be  of  sheet  iron,  or  even  of  irell-geasoned  wood.  An  opening  over  tbe  door  of 
each  room  allows  the  entrance  of  the'  heated  air  into  it,  and  a  flue  from  the 
bottom  of  each  room  proceeds  lo  the  roof  of  tbe  building,  from  whence  (he 
whole  of  tbe  air  is  discharged  by  b  tumcap,  the  mouth  oC  which  is  kept  con- 
•lantly  from  the  wind  by  a  vane.  Provided  a  stove  of  this  construction  ii  well 
built,  and  ao  managed  a»  not  to  allow  the  heated  air  to  attain  too  great  a  tem- 
perature, it  is  not  only  much  more  economical  than  any  other  mode  of  warming 
extensive  buildings,  but  it  is  equally  salubrious  with  the  more  recent  method  of 
employing  steam  pipes  for  this  purpose,  if  not  more  so.  As  tbe  air  passages  of 
this  kind  of  itove  ought  to  be  several  feet  under  ground,  it  aflbrds  also  a  con- 
venient mode  of  admitting  a  portioa  of  cold  air  to  the  interior  of  the  building 
in  the  lumnier  season,  as  well  as  supplying  heated  air  in  the  winter.  The 
change  in  the  temperature  of  the  air  by  passing  in  this  way,  Mr.  Sylvester  says, 
IS  greater  Ihoa  could  be  supposed.  Tbe  cold  air  flue  at  the  Derby  Infinnaryis 
about  4  feet  square,  and  its  length  70  yards.  In  (he  month  of  August,  when 
the  thermometer  in  the  shade  stood  at  80°,  the  air  which  entered  (he  air  flue 
underground  at  the  same  temperature,  was  found  to  be  G0°  at  the  extremity 
where  it  entered  tbe  itove-room ;  the  current  at  this  time  was  sufficient  lo  blow 
out  a  lighted  candle.  In  another  experiment,  when  (he  outer  air  was  54*,  this 
air  was  reduced  to  51°  by  peising  through  the  flue.  This  is  a  great  advantage 
of  the  air-itove  above  the  use  of  the  steam  apparatus,  since  this  last  only  supplies 
tiie  deficiency  of  heat  in  winter,  but  has  no  tendency  to  check  it  when  the  tem- 
perature of  the  atmosphere  is  beyond  the  mean  temperature  of  tbe  earth. 

But  although  close  stoves,  and  air-itoves  in  particular,  are  decidedly  more 
eReclive  and  economical  than  open  fire-places,  still  the  prejudice  is  so  strong  in 
England  in  favour  of  the  latter,  from  their  more  cheerful  appearance,  and  their 
freedom  &om  any  unpleasant  and  confined  smell,  which  is  apt  to  arise  hom  stoves 
when  they  become  highly  heated,  that  there  seems  but  Utile  chance  of  the  latter 
aupersedine  tbe  former.  It  ii  therefore  desirable,  if  possible,  to  derive  (rom  an 
openfire-plBceaportionoftheadvantages  of  an  air-stove,  and  accordingly,  many 
combinations  with  that  object  have  been  devised.  The  following  ons  is  by 
Mr.  Ricketts,  of  the  Strand ;  besides  the  grate,  it  comprises  an  oven,  boiler,  and 
hot-air  chamber,  all  heated  by  one  fire,  without  flues.  No,  1  represents  tbe 
range,  as  fixed  ;  No.  2,  the  hot-air  chamber  distinct;  No.  3,  a  vertical  elevation 
of  ^e  tame  chamber :  the  tame  letters  in  each  figure  refer  to  similar  parts.  » 
the  hot-air  chamber ;  b  cold-air  drain,  or  aperture,  at  bottom  of  the  chamber ; 
c  thin  iron  plates  or  ribs  2}  inches  wide,  to  direct  tbe  passage  of  the  air  against 
the  heated  back  of  the  chamber,  producing  a  current  of  hot  air  which  may  be 
communicated  by  pipes  to  any  part  of  (he  building ;  /conducting  oven,  heated^ 
by  an  iron  knob  ^  ;  A  an  iron  boiler  to  which  the  steamers  may  be  applied. 
/^J'  '■ Fig.  2. 
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ll  hM  b«aii  nicniiniicd.  l>>Bt  iIuim  art  lialile  la  ll<v  ub^lloM  of  wmflilllH 
MiUHiB  in  iiiipl(«u»i  watiilon  riviii  Ih*  wr  bnviiiJii^  <nreT-h*Med,  or,  m  it 
ia  Uttati,  bicrol.  Till*  nay  l>e  abiitWd  by  lieMiiiiF  (■>■  nlr  dMlluvil  lo  cimiUU 
In  ill*  aiMnniciiU  kjr  awnm,  uiitiwd  ot  *na|iti>yinp  i^r  ilirecl  action  of  the  ir«. 
Ar  afUMniliii  of  Uilx  4lMCilpii««,  (mUbimI  by  Mr.  8<niiiaii,  !■  iliavn  in  th« 
Mhwiug  6fiur$.  Fif.  I  it  nn  ftpv*Uoii,  miiI  ty.  2  ■  kKilon  of  lite  K|i|kai*lD». 
Il  ««niii>U  WT  nil  rxtniar  lalw  of  ronpet  a.  t'if.  3,  viihln  whkli  it  a  nnaltcT 
lube  t  of  tqiial  hiiRih.  HiXAtrrA  >••  ciio  pUti*  r  r,  rormiti))  il>«r«by  a  mvam-lif  III 
r*>i*pl,  Mimiundiiig  III*  inltnor  liifar  h,  dd  la  •  niiml  iip|iBr«iiu  of  topper, 
coilkij!  rmnd  lb«  «|>n|lM  rod  «;    ibe  perijihay  ol  ihit  ijiiral  cxuclly  fiU  tli« 
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interior  Inlw  b,  ao  tliat  no  nir  con  post  up  or  down  without  taking  a  winding 
courte  tlirough  the  ipacei  rurmed  by  the  apiral.  /is  a  senii-globp  of  copper, 
perforated  with  holea;  and  gg  are  two  movable  plates,  in  which  are  cut 
oblong  aperturei,  h  that  whan  the  hole*  in  earh  coincide,  the  air  has  ■  free 

tsMage  through  them  j  but  when  thev  are  moved  bj  the  lever  h,  so  that  the 
oles  in  one  are  coTeied  hj  tbo«e  in  the  other,  the  passage  it  slopped,  and  the 
air  ceases  to  flow,  i  is  a  ateam  pipe,  for  the  purpose  at  admilting  steam 
from  H  small  bwler;  and  j  is  another  pipe,  for  allowing  the  water  formed 
by  condensation  to  run  l>Bck  into  the  boiler  or  elaewhere.  Steam  being 
Bdrnitted  into  the  compartment  formed  between  the  two  tube*  bj  turning  the 
cock,  instant);  heats  the  interior  tulje  b,  and  (by  radiation)  the  spiral  dd,  by 
which  the  air  already  filling  the  tube  b  expanded,  and  rises  by  its  diminished 
gravity,  escaping  into  the  open  atmosphere  through  the  holes  in  the  cap/. 
The  air  underneath  rushes  in  to  fill  the  partial  vacuum,  and  in  its  turn  becomes 
heated  ;  by  this  means  a  constant  current  can  be  kept  up  so  long  as  the  com- 
partment is  supplied  with  steam  ;  but  this  current  would,  in  an  unimpeded 
passage,  be  much  too  rnjiid  in  its  motion  to  become  sufficiently  heated  for  the 
purpose  intended.  The  spiral  dd  it  therefore  introduced,  which  causes  the  air 
(as  we  have  said)  to  take  a  winding  course,  and  thus  traverse  the  whole  heated 
surface  of  the  spiral  before  its  exit  into  the  air.  By  this  contrivance  the  air 
ii  made  to  traverse  over  a  considerable  surface  of  heated  material,  while 
the  steam  required  to  act  therein  is  confined  to  a  very  short  vessel,  and,  con- 
sequently, but  a  amall  portion  of  its  surface  is  exposed  uselessly.  It  may 
be  ettea  Jn  wood  or  other  non-conducting  material,  if  desited,  for  ornament  or 
any  other  reason,  wi^out  any  diminution  of  its  effect  in  warming  the 
apartment. 

The  following  limple  and  ingenious  air-stove  is  the  invention  of  Mr. 
Perkins,  of  Fleet-street,  and  the  engraving  represents  a  stove  upon  hit 
plan,  which  was  put  up  on  the  premises  of  Messrs.  Coe  and  Moore,  printers, 
Old  Change,  fig.  1  represents  the  stove,  flue,  and  building,  in  which 
it  is  fixed.  Fig.  2,  a  continuation  of  Fig.  1,  on  a  smuttier  scale,  extending 
it  above  the  roof  (rf  the  building.  The  letters  ofVeference  designate  siniilar 
parts  in  each  figure.  The  sinve  a  is  of  a  cylindrical  form,  fixed  vertically  in 
the  brickwork ;  it  is  closed  above  by  the  lid  b,  which  ia  removed  as  often  ai  may 
be  required  to  supply  tiie  stove  with  fuel  (coke  is  preferred),  cc  is  the  flue, 
which  is  a  tube  of  wrought  iron,  excepting  thnl  curved  portion  immediatelr 
connected  to  the  furnace  cylinder,  which  is  nfcost  iron,  d  is  the  aah  piL  At  ■  is 
an  elliptical  aperture,  for  the  supply  of  air  to  the  fire,  which  may  be  admitted 
in  a  greater  or  smaller  volume  by  wholly  or  partially  removing  the  cover*.  /  is 
a  furnace  door,  for  aflurdiiig  convenient  means  for  clearing  out  the  ashes.  The 
gnting  on  which  the  fuel  is  laid,  is  not  fixed,  as  usual,  immovably  in  the  brick- 
work, but  is  connected  to  the  frame  by  binges  on  one  side,  and  held  up  on 
the  other  by  a  cross-bar,  which  ^eita  on  a  button  m.  This  button  being  turned 
one  quarter  round,  the  grating  immediately  fulls  as  a  trap  door,  discharging 
all  the  fuel  into  tlie  ash-pit.  by  which  the  hre  is  almost  immediately  extin- 
guished without  trouble.  The  stove  is  placed  on  the  floor  of  the  basement  or 
cellar,  which  is  kept  tbornughly  warm  and  dry,  so  as  to  make  it  a  good 
■tore  room  for  paper,  although  it  is  under  Eround;  from  thence  the  flue 
aacends  through  the  gronnd-fluor  n,  the  first  floor  o,  the  next  floor  p,  and 
passes  through  the  roof,  as  shown.  The  flue  for  the  smoke  c  c  c  is  surrounded, 
as  shown,  by  a,  larger  tube,  at  about  3  inches  apart,  for  the  conveyanoe  of 
heated  air  to  the  several  apaitmeiits.  Tn  ellect  this,  cold  air  is  freely  admitted 
through  a  large  aperture  r  in  tiie  wall,  which  enters  the  chamber  t,  and  im- 
pinging upon  a  strongly  heated  surfaee,  it  immediately  acquires  a  much  higher 
teinpeiature.  To  increase  this  eflect,  the  curved  cast-irun  neck  of  tlie  flite 
adjoining  the  stove  is  considerably  flattened  or  expanded,  so  as  to  expose  to 
the  ascending  column  of  ur  a  more  extended  surface  of  heated  metnl.  The 
caloric  given  out  by  the  burning  fuel,  iiutead  of  being  chiefly  carried  off  by 
the  flue,  as  in  ordinary  stoves,  is  rapidly  nhslracted  by  the  current  of  air,  which 
air,  thus  hented,  may  be  wholly  or  partially  given  out  into  nny  one  apartment. 
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sr  JEtHbutnl    III    iKr    *rvpr.il   ii|Mf1iflpii(*.    ■«    innf    lig  ihiiiril    (i-itlieT 

ilijliijl  l)ia  prliil«il  ■liceli.  or  fcr  wanBJOj  lite  |H-nattt  at  wuik,)  by  a  fi^w 

pli^  valvri  tir  tp|:»'(T9,     "I'Iicm  Kgiv 

:«r*  aay  ninil«  wf  iw«  i>r]iiit4t4  uiaiilar 

|»lalM,  •liiUng  drcultil*  on  ihtlT  flaC 

■urfkM*  one  over  the  otlwr.    The  fewrr 

Diie  li  li\Ml  by  rifati  ta  lh«  tidn  uf 

llioexletiiil  liiM.aiidthtapftTonolin 

oit  llic  lo««f  ent,  uii]  i«  Mndo  lu  klicle 

ntrer  ll  bjr  mo*\a\i  to  ili«  riiilit  ur  l«fk  ■ 

tmtU  handU,  wlilctt  ifToji-cU  lioriMu* 

uHy  tliroiigli  ■  ilot  tiMilic*  in  lb*  ck- 

i<ni*l  lubf.   Tha  iIm  oT  llir  InUMlrM 

in  Utcao  pUle*  i*  bolh  alAc,  oi  tlionn 

Ililll8lP|>ardI(r /(jr.!!.  Bj'lhvHmvitten, 

llwill  bcMvii  thai  tli««hul«af  ibsbol 

«r  BRjr  Iw  cooAncd  in  one  apaitinMii, 

*i  iUilributcdoT«r  irvciaL     TScywr- 

turm  llinni{:li  «tii<li  tli«litaled  airfluwi 

Inlo  (Ih  roonu,  wn  10  enr  I'i  fn«bra  io 

diancUr,  ■ndMehon«i*nvvi^*il«ilh 

a  oovur  UfcanMnccpaa-Iidr,  (opnveni, 

■t  plMBure,  thu  lioi  ait  from  niMring 

any  (MiUcnlar  cliumUrr.    In  llic  iipp«r- 

■»•*(  lluor  tlir  Sao  uf  the  liol-air  Inba 

Wrniiitales  at  v,  about  .ITcvl  above  the 

ItMir;  from  ihtfiK*  (h«  tniolio  fluv  alun* 

ucrndt.  •)ii<h  Ant   nwt  a  fow  terl, 

iben  lake*  a  horixoutnl  couno,   iui<l 

kftervardi  paaM*  lliruujth  tlie  nof ;  Itiu 

Upp«r  MlmnilT    »  prDtiileil    niili    n 

canopy  or  (v«f  to  kt^rji  uut  tlip  ratai 

Btiil  lo  iiKVuui  tile  imoku  frvni  Mag 

forccil  juwnwvdi  by  ludilcii  guaU  of 

vind.     Th*  unaniatabefuru  mirntiMicd 

ata  iburaiglilv  wanxiwl  Ihrougboitt  tli« 

«inlc(,  at  •■  liifth  a  temperature  w  It 

CONtblenI   iriib    Ihc    comfort    of    tlie 
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pmetu  •mplovod  Umein,  at  aa  tx- 
pHu*  of  laM  Isan  nb« 


ae  pence  per  day 
lorfucL  ButauoftlMGhiofaidrantBsei. 
that  nanlla  ftoin  iliii  af^raiu%  i(  uie 
omvaoirat  aiul  bcikaiaaiwr  by  wliidi 
ill*  bral  can  b«  augmvnird  to  i)iu  t«- 
i|iiircd  ilcjt'V*  in  any  apartment,  fur  ilia 
ptirpixe  ef  quickly  drying  the  frntily 
(irinied  shoeU  of  pApt-r,  uo  adranU^ e 
eviilriiily  of  Ibe  fint  tmpaitanoo  Ui 
pfiiilert,  u  it  cnoMn  ihtoi  l«  print 
llieir  wcrk  oitli  exIraordlBarrdorpaloli. 
Rm  «)ien  a  *toir«  of  llili  Uiiil  i*  not 
rmployod  for  diyinij  mom  (ubttaivecaa 
iJie  Itot  air  ■lionldbe  Ural  brun-lil  iiilu 
rautact  aillinvtfaeliif  valpr,  lumulo 
tbu  air  lUlSciunily  humid  To*  healUiful 
rsfpiraiiiin. 

AIK  BEDS.   A  bMofUiadieuf.^ 
bed,  dtvid^dinluMvoral  cMiipaitiitrnM, 
«ud  rrndercd  slftight  byac«in|HniiWn.  of  HUcbcMnitcliMiF,  or  [iidiuii'Ti^L:>.  <, 
ortM  iW  grcalMl  put.  Tills  Iihk  luiiy  bv  iiilUtcd  by  btJlQUii,  u  i]itlii>;',  ur  Any 
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olher  m(an«,  and  ii  fiimiihed  with  atop-cocki  to  retain  (ha  air  or  let  it  out  at 
plea*ure.  Theie  beds  nill  be  found  extremely  coDvenlent  to  traveller*,  npe- 
ciallj  in  warm  cllmatea,  from  their  portability,  and  not  being  liable  lo  venom  ; 
alio  to  iDvalidi,  (ram  their  perfect  elaaticity,  which  may  be  regulated  U  pleoiara 
by  an  tttendani,  without  disturbing  the  occupant. 

AIR  VESSEL,  IK  uTDBAULic^a  contrivance  to  continue 
the  flowing  of  water  aller  the  impelling  force  ha*  ceased 
to  act,  as  in  the  return  stroke  of  k  forcing  pump,  or  in 
Ebwmah'i  hydrostatic  press,  thiu  preventing  the  thoclu 
which  would  arise  from  the  sudden  stoppage  of  the  water 
whilst  in  motion,  and  alio  avoiding  the  loss  of  power  in 
moving  it  from  a  state  of  rest  at  each  eSective  •troke.  It 
consists  of  a  vessel  containing  air,  which  i*  placed  between 
the  delivery  valve  and  the  mouth  of  the  delivery  pipe, 
and  tbti  water  being  forced  through  the  pipe  faiier  tlian 
it  c<a  eacap*  at  (he  orilice,  rise*  in  the  air  vessel,  com- 
pressing the  air  therein  with  a  pressure  proportionate  to 
the  pressure  on  the  delivery  valve.  On  the  return  stroke, 
when  the  piston  cease*  to  act,  the  air  expands  and  continues 
the  flow  of  water  until  the  pressure  of  the  air  is  only  e<]ual 
to  the  pmaure  of  the  column  of  water  between  the  air 
veaael  and  the  mouth  of  the  dehvery  pipe.  See  the  cut. 
Id  which  a  i*  the  air  vessel ;  6  a  nange  by  which  it  ia 
attached  (o  the  delivery  pipe  or  main  ;  and  c  the  exit 
pipe. 

AIR  TRAP.  A  contrivance  for  excluding  the  efiluvia  arising  from  drains, 
&e.  The  most  simple  and  effectual  trap  for  this  purpose  consists  of  what  is 
termed  a  water  joint,  which  may  be  variously  arranged.  Fig.  1  represents  the 
construction  connnonly  adopted  for  links  in  kitchens,  Sic.  a  is  the  pipe  leading 
to  the  drain,  the  upper  end  passing  through  the  bottom  of  a  small  metal  cup 
(,  the  rim  of  which  rise*  somewhat  higher  than  the  top  of  (he  pipe,  and  i' 
cemented  or  soldered  into  the  sink.  Over  the  mouth  of  tlie  pipe  is  inverted  a  cup 

e,  somewhat  smaller  than  the  other,  and  descending  lo ,        ' 

within  a  short  distance  of  the  bottom  of  b,  and  on 
the  top  of  this  ia  fixed  a  strainer  lo  prevent  the  paa- 
■age  of  substances  which  would  choke  tbe  pipe.  Now 
a*  the  water  in  passing  off  by  the  pipe  will  always 
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leave  the  cup  b  full  up  to  the  top  of  the  pipe,  the  cup 
e  will  always  be  immersed  to  a  certain  depth  in  the 
water,  which  will  eflectually  prevent  the  escape  of  foul 
air  from  the  pipe  a,  for  air  being  lighter  than  water, 
cannot  of  eoune  descend  through  it.  I^g.  2  repre- 
sent* an  «r  trap,  which,   instead  of  being  made  of 

metal,  i*  faliricated  of  the  common  red  pottery,  and  il  particularly  adapted  for 
falling  into  a  course  of  the   "  flooring  /v?,  2. 

quunea,"  used  in  many  parti  of  the 
country,  which  are  cleansed  by  washing 
and  iluicing  them  with  water.  In  ita 
superficies  it  present*  a  iquare  of  9  inches, 
the  same  a*  the  ordinary  ({uarries.  a  is 
the  grating;  b  the  trap  frame.  It  will 
be  evident  no  foul  air  can  pas*  up  the 
grating,  ai  the  only  passage  for  it  is 
throngb  (he  water,  over  the  stop  e,  and 
under  d. 

AIR  THERMOMETER.  The  great  sensibility  of  air  to  the  influence  of 
beat,  ha*  induced  the  chemist  to  employ  it  in  substitution  of  mercury  and  spirit 
of  wine  in  the  construction  of  thermometers.  The  inBtniment  is  exhibited 
in  Fig.  1  on  the  fallowing  page,  and  cnns'tta  of  a  tube  with  a  bulb  at  ths 
upper  end  containing  air.     The  cup  beneath  ia  to  contain  a  little  roleured 
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IIuhI,  umI  iT  ■  portiiM  of  tU  ak-  ia  iW  Imlh  %»  Mprilvd  hj  koi.  It  win, 
OM  couliuf,  M-MOFiid  ib>  lutMb  Mid  tfliUm*  chMMM  111  ill*  Wnip«»ilBro  u( 

'  «f  Hie  wfaurwi  fciia.  _'•*■»• 

llie  doubt*  sir,  or  41ttmilbi)  UianiHt-  { 

natn  nr  tiMbe^  coiiinU  at  ■  *HiaU  flaM 

Inlie,  bnl  liilu  lb*  tUafit  ot  lti«  Iplisr  V, 

irijl-  '-'t)  aod  ■riinin<)iii^  il  each  rxtrniillf 

la  •  tiuall  beduw  b«U.     TWiuhecaouuiw 

nMiurio  mdi,  lingvd  rri  villi  mimIm^ 

HlHcomt  lo  AH  (ha  matnt  pit  oT  iL 

TIm  glui  belli  are  hiU  of  ur.  Mil  both 

namunlcBM  niib  tlw  iatenn»ilMi«  inW. 

I'o  OM  o(  lb*  bri  »f  it>(  lube  it  Kurd  ■ 

•■■UiTarjrNaU.amiLfd  into  IMdrrtFri; 

mid  tin  ni^ihurte  mM  b  w  dItfwM,  lliat 

(n  lb*  paduMvd  lef  JM  un>or  tuifM*  ttutit 
I  afpoMIc  W  th*l  pwl  of  Ui«  Matr  niatifd  l>. 
I  ilir  cbM  bril  ntljcbrd   la  t&a  gradimed 

bf  or  (ba  laKrwniaiil  i*.  bv  «*j  of  di»- 

■iMiian,  MviMd  ib«  b«al  bad.  Sflp^Miay 
Um  iMnmvnt  lo  be  brought  iMo  a  warm  nem,  ib«  btai  «f  II  wt  ii^ca  both  ball*, 
aod,  aapandiog  iha  int)<i-M  ait  in  aach  equally,  lbs  Uqaid  wll)  rrinatn  alaliMian. 
Bui  «Mpip«ac  llie  local  boll  lo  be  •ipaaod  M  hoot,  wfaik  tht  otiivr  boll  ii  not ;  ilia 
•b-  inalMod  ia  iba  focal  ti«ll  will  «K|Nu>d,  aliila  tbal  ia  iIie  ulliar  raiaaiK* 
malWted.  Tb*  air  in  die  focal  bail  w^l  tlicnfoiv  prtn  mar* 
■pM  tbc  liquid  in  tbe  tnbe,  wliUb  vitl.  of  eounr,  advame 
lavnrii  lb*  eeU  ball,  and,  llMRforr,  ilic  tiquiil  will  riie 
in  ike  lube  abort  0,  and  iIh  liae  win  be  prMnctianal  lo  the 
iifff  of  faeal  BftAkd  to  tbe  focal  ball.  Tin*  ibernKmalrr 
la,  ihwtifofg,  pe«BilMty  ti»f*ei  (ur  aacertaiBiac  ibe  dtgrpu 
af  beat  at«iunulaled  in  *  pniticular  point,  wTiile  ih*  aiir' 
rMindinj  aiwiotfiliere  it  but  liiitc  aftcln),  a>  hnn|<eii«  iii 
the  Ibciii  of  a  trlleclni^  laimr.     No  cktnfe  in  ilir  lewi- 

ralore  of  Ibe  ruvm  in  wbich  l)ie  inalniiivmt  it  kqil 
liulicaled  by  it.  whibl  the  tlifhtat  alifraiieei  in  the 
■nnl  wbcre  tbe  local  ball  it  placed  i*  iaiwicdialcly  abeaa 
by  U. 

AIR  TIIERMOMETim.  lo  ujicTaKtTr.  Thja  iif 
MninM«it,  HI  amiMcd  by  Mt.  K«naUt,  ia  mad*  ninre 
(ubUaaliallr  iban  tbe  chcnucal  themionwtcr  juit  docrilMH, 
an4  tlie  bulb  ia  lamr  in  propurticii  to  llie  Mbtr  pnit.  It 
eonaUH  of  a  atan4  aappening  tba  Iwba  and  bulb,  ilir  Uttrr 
being  Airaiahed  with  ik>  wim  and  rinft,  a*  abowii  in  ilio 
em.  Tlie  lub«  coalaina  a  cilounrd  Hwid,  and  ia  providnl 
Willi  a  gmduaUd  ocatc.  If  it  be  nquirrd  to  aaalga  tbe 
nmiiiint  ef  expamoM  bj  ihe  cUclric  tbott  when  pancd 
llirnuali  ibo  cooMiMn  air,  a  oommnnicalinn  ia  mada  bMw«eii 
the  cWuical  nuwbiae  and  tbe  riiijp  bf  a  clioki,  and  tba 
atpaiuiun  It  ibewa  by  tba  depreuioa  of  llio  («louml  Buid 
In  the  tub*. 

Wben  tbennometm  are  conttind  to  mtaMre  very  freal  dejiiTCi  of  brnt 
by  Ihe  •xpaaiiona  llipy  prmliifv  in  Mbotaiion,  or,  on  tlia  ooiiltary,  iho 
eKpaMiea  comtpoadiiig  to  dritVetfit  umperaunaa,  tbi^  an  clianpitritpd 
bT  iba  Kama  of  Vyraaelen ;  fur  deanvpliMi*  of  aentat  bind*  uf  abich  »o* 
PiaoMtna. 

ALARM,  OB  ALARUM,  ia  a  l«*in  afplied  to  a  rarieiy  af  inttrunitnt*  oon- 
*(rwc<ed  foi  iho  purpuae  of  nrodadi^  anfficient  nond  o*  aniae  to  awakefi  • 
paraon  froni  iloqi,  or  etbmn*a  la  glT*  notio*  af  aeana  otttitrmce,  at  waniiii);, 
of  tbe  olaic  of  th«  time,  tit. 
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Culberfi  Fire  AlorjH.  Tbii  coiiiiilj  of  n  ciiliinm  of  iiifreiiry  in  it  Itibc.  with 
s  flouting  piitoii.  Rhkli  aKfuda  anil  draci-iidi  as  ilic  mercury  tip>iiiili  and  eoii- 
traclB.  A  rod  from  ihn  ]iiiil»n  i»  coiiiifclcil  at  Iti  iip|nT  end  (o  •  lwv«r,  which, 
oil  bring  railed,  r«leaii-(  n  dirk  or  rctont.  nnd  duchnrKn  the  alarm.  Th* 
I  apparatua  ia  uruvidrd  with  >  dliil  plnlr  and  iiidvx,  puinling  to  llic  dogreci  of 
liFit,  which  t>  to  be  odjualfd  to  a  few  deprcca  of  beat  itbovo  Ihn  toiR|icranif*  itt 
tha  aimtiijibcrr,  vr  above  tbr  iitmott  heij;ht  to  which  it  ia  expected  ibe  mtKmj 
might  rixe  imat  natuial  eniiiei  durilie  thn  night.  It  In  riieliMvd  in  ■  <«w  of 
Ojieii  fril'worli.  for  the  puri<oia  of  readily  trnniniittinu  iho  bent,  ond  ti  to  b« 
depoiited  In  the  wfll  of  u  »I»ir-eii«r,  or  olliiT  driimbl*  pliictt. 

Can^fre'i  fire  Alarm.  The  lale  Sir  William  Con^;fc\'o  >u|>eeMc>d  lli*  Ttn- 
pluyment  of  two  inttal  pldlvt  plnrvd  in  ennlad,  with  a  cement  btlveeo  ibcin, 
that  wuiibl  Kiflt  nt  n  low  tciiipL'rittiirr.  ThcM  plaieB  wcti>  Iu  be  dutprndud  by  ■ 
llirrud  to  opposite  coruen  or  n  room,  when  it  was  cDniidered  ifial  a  (light 
iiicrvaic  of  hcnt  would  mrll  the  c«inrii(,  caute  the  pUtri  to  fait  tama&t, 
and  disl'bargc  the  alami.  If  the  reader  will  refer  to  Iho  ciperiin«nla  delailml 
imdar  the  artictu  AuHgKinN,  lie  will  find  abundant  reaiun  to  doubt  tlic  ccrlAiDty 
of  Iho  rtady  ■cpnTatioii  of  tlie  plate*  under  the  elfcniuHlniici'a  in«l>tioned  ;  and 
he  will  then  probably  (-ivetli*  preference  to  the  following  tugigetiion  of  our  o>n. 
l*iovide  B  common  hoiiie-bcll  and  apriiiR.  To  that  rtiil  of  the  iptiiig  by  which 
it  it  tiled  to  any  object,  tie  a  short  piece  of  tape,  siitlicient  to  rBacli,  ulieo  ex- 
tended, only  liRU  way  to  iIik  Iwll;  uiiil  luthut  end  of  the  iprii)|;neil  to  thcbcll 
tic  another  )>iece  of  tape  of  tiio  lomc  Irnclli  lu  Ibe  t'onner.  Tliiiri  I'oinpm*  the 
■pring.  lo  that  llie  Upea  r»n  overlap  each  other,  and  insert  between  tbum  a  ]iif«e 
ofwax,  (miid(!  (if  equal  piirti  uf  common  r«>iii  and  bees' -wax,)  which  may  be  com* 
ptcnaed  to|;vlber  by  the  linj-uri.  The  overlapping  muy  he  tu  nucli  an  extent  ■• 
will  couae  th»  wax  to  (often  itud  lh«  tapes  to  icparnte,  on  iipplyin^  a  heottd 
ftlmoipbeic  to  Ibvm  of  about  1U0°  Kahr.,  when  tim  elanlicily  of  the  ipring  will 
produce  the  iei[uiii'd  eliillwring  of  the  bell. 

We  <ball  now  piocerd  lo  rivc  b  iVw  exatnplei  of  ■lanini*  for  giving  notie*  of 
ihii  arrival  of  prvdvterniined  period*  of  lime,  bv  nieeiii  of  cnnily  eoi»truet«4 
nicchoniini,  refrrriii);  the  reader  to  Cloli*  imd  Witckli  for  liiwe  of  a  luorv 


ihiborHln  nature,  Tim  Nbon:  li|;iir*  tepri'ient*  a  valch  ilanim.  whith  the 
inreiitor  italei  he  bni  inudc  Kverat  of.  and  llml  they  iinaof  r  exirriuely  Ui'll. 
Ill  ■  KoUd  fruDie  of  wood  f>q  about  8  iticliei  by  4,  and  I  lhi>;k.  is  iitaiTli-d  a 
metallic  rod,  bent  into  a  riKlit  anjilc  at  h,  lu  wliieh  are  ■Itiicheil  a  ttnall  rod  k, 
Riid  Iwu  llicd  pullryafJe.  /ia  a  cylitidricul  piece  of  wood,  having  inaerled  at 
otic  end  the  pipe  -A  a  wateh  key,  by  which  il  may  lie  iiiiule  to  real  un  the  iiivut 
■if  iho  wBleh,  (the  waldi  bviog  tiuiL  a  liltic  into  the  &aiui',)  and  lurua  wiili  ibo 
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■  *■  adv,  s  t^  afeidk  k—r"  *  ••"'T  H 


MtndtolhF 


*  *tf  «^  il  ■  cMMi-tdr  «n«4  ^  *■  CfliUv/ tW  vcMt  ■  My  Mt 

■f  «^»jy>«tA»iWf*«r  »fa*wfMW»ii»lt«fcMri  wr.'  at 
I  >  tori  A  «RK  «Ufk  fcMp  Aa  Ml  ■  dM  pmUm  RfnHMri  H  the  igm, 

t^^  •£  a  I*  W^  ••■4  •  mmb4  iM*  t««  Mtcht^  M*  IB  iW  rin*  A.  Mkd 
■rite  im  ife  iMi^Hii  paif  af  A*  *■■•  « ;  ^  MctiM  rf  *•  bk  •  pn- 
i«^*aplB>ifi««GAM.  h  «9  W  cwilr  |WR«m4  dwi  br  «Ufa« 
faib^««cnMaMib««rriMan«d/,the«««ht««ill  WnonliBB 

hMH  fiiiM  bWIi  h  T«  ii't  i*— — T^~~  "  ^ •* "  •^-  fl—iT  *,  nirl  Hm 

i««  k4aM  t>Mh  &M  ifaM  wmd  fnm  gfMai  it,  ibc  Ut  •  wiU  U  wliitd  tpm 
*«  Mtth,  mJ  >U  dtrntatj  <d  ik«  q>n^  viB  mk»  tks  b«D  nng  with  omm- 

r  of  nkuii^  ilie  bcU.  dacritxd  in  lite  Ebavygiaj  ^Ua,  u 
1  iliti  »iii.  vhrrcia  iW  juina  an  drawn  xpoD  a  Iwpr 


mfa.  In  ikit  figure  iW  Ut  «f  wood  a  i>  Mppoind  tn  bo  lifthtly  imltcd  tiy  llie 
•big  allBcbad  la  iba  •fRiiK  of  the  bell,  iu  lower  rnd  briug  dctiiinrd  \>y  ii  fiiiJ 
|iHB  t  hi  MmI  ■■  ufVT  *«  held  by  n  briil  fiiKf  oX  1ir>i»,  nhicK  lunii  upi>ii  a 
■Mr  al  c  r,  and  wluw  athn  anJ  (iii«ain*  tlw  (lUiic  k  by  prcsaiiii;  uf-HJiiK  ilic 
fma  m  «-  Th*  dcMml  «f  ibe  kpI|;1iI  doprcuinK  tlic  pUini-  h,  vhmw*  tlu'  Ih'iiI 
■Mi  af  bt^  to  twlDg  loiM  a»d  rtlraM  ibe  uiK«  of  w«kI  which  ii  coimcvied 
•a^bolL 
IW  aBBcxrd  fifun  npnvnla 

a  waidi  aUnia  uiai  b  aoU  in 

Ita  Aapa  of  London,  and  which 

s«  Wva  Mm  perfbrcn  with  mo- 

aidmUaacvwratiy.  Thi:cK|MiiM 

<ftltaonJr*evrDriu8ii^>.    oo 

k  a  Barscd  mabi^ar  Kami ;  A 

Iha  «a*A  Wd  ik  a  tohrM  ciuJi- 

■Md  «inij>  adiqrtn)  ■»  rcM itc 

i^  laJ  (lao«d  IM  Mieb  a  jiuiiUiiii, 
ite  the  boor  al  aliieb  ■  pcnon 
maf  wiab  lo  rw,  •fctll  be  pland 
I  Ui  •  ixad  bidoi  c    A 


£hKm,  HMuiMinf  of  a  ■in^  huno  Ihu,,  wiih  a luo(i  nl  thti  tfid  or  h.  w  ihon 
W  iiiM  ib«  notab  cf  a  (luda  |»c«  d,  and  the  loop  in  llicn  ilippod  «nt  llw  Ivor 
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hand  of  the  wnlcti.  At  (  is  a  light  iTon  tever;  to  ^i>  the  hone  hair  ij  tied 
about  midway  of  iti  length,  with  a  ireigrit/iuapeDded  to  its  toweit  end.  liie 
bell  g,  fixed  on  ita  deel  apring,  il  then  ttrmight  into  tlie  poiition  ihown  by  the 
line  h,  the  extremity  of  which  line  ii  provided  with  s  hrasi  wire  hook,  then 
paned  over  the  extiemity  of  the  lever,  and  put  ou  to  the  upright  pin  L  When, 
by  the  procen  of  time,  the  hour  hand  bai  arrived  at  the  period  pnpoied,  which  ii 
wppoate  to  the  point  of  the  iodei,  the  hone  hair  ilipa  from  i^  the  little  weight 
thereby  becomei  unnipported,  pulla  down  the  ivory  lever,  raiaing  the  hook  of 
thepin,  which,  reletuing  the  tpring,  leta  the  bell  riuginE. 

The  periodical  journals  a  few  yean  ago  abounded  with  plani  oftimple  alaninu; 
and  any  peraon  having  a  taite  for  lucb  triflei  in  mechanic!  might  eaiily  multiply 
them,  ai  the  mateHali  at  weU  at  the  arrangement!  of  psrU  may  be  almoet  in- 
finitely varied.  Sand,  pauing  through  a  minute  petforatian,  {as  in  the  bour^Ua*,) 
and  charging  a  receptacle,  whone  weight  in  due  ^me  gave  motion  to  a  bell,  wai 
a  common  expedienL  The  substances  used  for  domestic  light  have  also  been 
called  into  u>e,  to  show  by  their  uniform  decreaae  of  quantity  the  time  paiaed, 
and  by  their  decrease  of  weight  in  cansequence  allow  the  reaction  of  a  constant 
force  to  give  motion  to  an  alarum,  l^e  most  perfect  and  elesant  piece  of 
mechanism  for  thU  purpose,  is  Berrollaa'i  patent  watch  alarum,  which  we  have 
blly  described  under  the  head  Horoloot. 

ALBUMEN.  A  viscous  ropy  fluid,  found  in  its  greatest  purity  in  white  of 
egg!,  from  whence  it  derives  its  name.  The  serum  or  colourless  part  of  the 
b^>d,  the  crystalline  humoun  of  the  eye,  and  all  antmBl  matters,  contain  it  in 
great  abundance.  It  is  also  found  in  many  veKetables,  more  particularly  in 
tboee  which  undergo  spontaneous  fermentation.  The  juice  of  the  papau  tree, 
mushrooms,  and  many  other  (iingi,  contain  considerable  quantities.  Pure 
albumen  may  be  obtained  by  agitating  the  nhite  of  an  egg  with  alcohol,  which 
separates  the  aqueous  particles.  From  the  liquid  thus  obtained,  it  doe*  not, 
however,  appear  that  more  than  15}  per  cent,  of  dry  albumen  exists ;  for  if  it 
be  exposed  to  a  low  gradual  heat,  it  will  lose  about  60  per  cent  of  water,  and 
4|  of  a  liquid  uncoaguloble  matter.  According  lo  the  best  analysis,  h  U 
composed  of 

Carbon 52.883 

Oxygen 23.872 

Hydrogen 7.540 

Nitrogen 15.703 

100. 

The  moat  remarkable  property  of  albumen  is  (hat  of  its  coagulating  or  forming 
a  white  lolid  substance,  by  Uie  application  of  gentle  heat.  At  the  temperature  <M 
1 60>  Fahr.  it  solidifiei,  and  is  then  insoluble  in  water.  On  this  account,  its  exiiteQce 
in  water  may  be  easily  detected.  According  to  Dr.  Bostock,  if  water  contaiD 
1^  of  its  weight  of  albumen,  it  becomes  opaque  on  boiling,  by  the  coagulatioa 
7lhi!  tubalance.  It  may  also  be  coagulated  by  a  powerful  voltaic  battery.  14 
after  coaeulalion,  a  cnnlinued  heat  be  applied,  a  semi'transparent  homy  snb- 
•tance  is  formed  Allumen  is  soluble  in  water  by  agitation,  but  the  coagulum 
is  not,  unlen  artificial  pressure  be  applied ;  this  may,  however,  be  dissolved  by 
most  of  the  acids.  It  is  generally  supposed  that  a  minute  quantity  of  sulphur 
exists  in  albumen.  If  tlie  serum  of  blood  is  evaporated  in  a  silver  vessel,  a  coat 
of  tulphuret  of  stiver  is  fonned :  this  also  occun  when  a  spoon  has  been  dipped 
frequently  in  a  boiled  egg.  Albumen  is  a  delicate  and  valuable  test  for  tbat 
fatal  poison,  corrosive  sublimate,  which  it  precipitates  Irom  Its  solution  in  white 
flocculi.  It  also  renders  the  poison  inert,  and  is  therefore  employed  as  a  remedjr. 
A  valuable  cement  for  joinjug  earthenware,  china,  stone,  &c  is  made  by  mixing 
albumen  diluted  with  water  and  quick  lime.  This  cement  will  harden  under 
water,  and  tett  in  the  open  air  almost  immediately.  Albumen  ii  very  extenuvely 
employed  in  clarifying  wmes,  and  also  in  rendering  leather  supple.  It  undergoes 
decomposition  rapidly  if  exposed  to  the  atmosphere,  and  emits  a  very  rauaeoui 
odour.     The  coagulated  albumen  is  nol  lialtli'  'a  decompoaitiim. 
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ALCIIKMY.  TW  w«i>l  a  dtrind  Ihm  the  Antuc  ai  (Um)  awl  *«m. 
(SKeallMI),  %ai  rfcniln*  tli*  nutt  nalttd  Miieiu:«.  It  u  «  bnnch  ttf  dMtniMn, 
llw  O^Mti  of  wludi  <r«>«  the  Uniwiuuulidii  tif  inJorMt  latUb  1«  foI4;  IM 
illwimiy  of  an  riixir  viiA  ur  uuivorul  medidne ;  an  uoiverul  mIitmiIi  md 
MliM"  vukmary  •nil  lia|M«cllMlil<i  Mliunn.  Tbe  Soiaeeiu  »n  aapfmri  1«  liata 
Ant  Inirsdncnl  i)i«  art  into  Eurapr :  aoA  te  etffiXf  <rt»  II  piiniml  by  Mauy 
of  Um  mgft  ct>Jl«l  in  Italian  luiQ  pt«ii  in  kiionitdjtD,  thai  nxuiarclM  tuirm  iidC 
Wi)  athaniwl  (u  imuiiui  it,  or  U>  bo  duprd  by  it.  It  ia  uid  tluil  llio  Enijmor 
Caligula Miit(aTaur«(ll«oliisiu|(«lilfruai  (lie  tulubufct or  Mrwnic;  indCdwardl. 
witDraHd  tn  atlemiit  made  by  llivisaud  Lully  to  obtaiu  ikt  {mviooi  metal 
(roia  Iran,  wlikh  it  ww  brlievsd  do  aociNiipIitliDd.  Hoit  «f  (ha  aldiaiukci 
(na^iMit  iliai  fold  wa>  lh«  eoilj  tlcmniCaty  isetal.  and  iliat  ik»  oth«r«  war* 
■■•idy  p>ld  cooiaminaMd  by  fareun  maltcn,  ftom  which  ti  «a*  pouibla  to 
Mpafau  U.  It  WBi  akn  tmaeintd  wai  m«raiiTy  naigbt  be  *alidili*iC  muI  that 
aOnr  «aiitd  ha  Ihr  T«ault  lii  iImm  ftitlU  punuita  main-  liriw  were  spent,  Mid 
•{dnulid  brmnM  ucriAMd.  Th«  an  of  iIm  pTaTeHon  of  alchemy  w«  4luFMidtd 
b  myatcrv.  vtiiuh  DDar  bat  ibe  iniliatMl  could  ponatnla.  llicir  lanpiage  wai 
•ftDhdled,  and  Ifaey  cilliar  Miovad  or  propagated  th«  doiIod  ibol  •uiteriMlMral 
IkihtMice  wanMCMMiy,  and  tni^tWeoMinnnded  in  their  ponuili.  lBCMi*dmt 
was  totnelinaea  rt^utrM  to  ^nalify  hisuelf  for  ilw  attainnMnt  of  hit  ol^«cl  by 
M*»  of  ilovotioaawl  charity.  Tbe  o|malioai  w«r«  by  aonkr  only  atlcnpted  when 
piaaeiary  inflixfica  «a>  aopnoaed  (aiwiniUe  to  meceai.  So  many  Malted  per 
aoM  Wcaaoo  tbe  dMpea  aad  vKtiat  of  llw  prolnaDra  of  aJcbemy,  (iMt  in  the  r«lf^i«f 
Btnty  IV.anact  vaiipaM«dprofaibidnf;ii!lnIlenMila  t«MalMgi>Uar«i)m«under 
lb*  pain  offdony.  Pram  the  nuiurtoui  weltHWllieiitiMltd  iiMaacM  of  pnww 
hannf  pntcund  gold  bj'  eertuia  myitioa)  opeiBtioiia  with  Iba  aid  «f  in,  it  it 
gtMrally  believvd  tbal  a  frandnUai  tUcbl  of  band  wa«  praMWd  A  boUmr 
nd.  erauiniDf  gold  duM,  it  >aid  lo  bavo  bean  employ^  In  MiTTiag  ilia  content! 
«f  Ae  cndbM  or  th«  pmipiiated  sdiiiiiOB  of  gold  nicd  aa  a  component  bi  the 
fumitt  at  pN^etntim.  In  th«a*  lidioulnMU  aitamptt,  howeTCr.  nuny  ralubbi 
ohamlet)  dfanvtrin  w««  aeeidttitallv  made.  Pomlain  cbiaa  wai  &nt  obuiiwd 
by  an  alcbcmial  in  atoivb  of  ih«  pbuoaopbar'a  uona. 

ALCOIIOU  The  puTfly  spintumu  port  of  li^on,  wbich  have  undergone 
dta  vinooa  fcrmiBlatioM.  It  it  lli*  prudiul  uf  tbe  aatoliaHne  prindple  farmed 
fcy  tbe  MMMMira  ptwcatM  of  vinoua  faroMatatian  and  diaUllatton;  and  all  tw 
menied  b'miot*  will  aOtai  it-  Attbougb  brandv,  runi.  Mnd:,  mall  apirili,  and 
the  like,  dAr  muoh  in  colour,  taaia,  wnalli  ana  othar  prejMnl««,  tbe  tpiritwwa 
part,  or  nIcoIhI,  <*  (ha  aama  in  atcb.  The  ebicf  ptopettica  of  alcohol  m  ika 
niUawing;  It  it  a  oolourtaei  tranaparait  liquor,  Tery  inorable  and  light,  Grom 
vliich  tflVM  tbe  bubblai  formed  by  ibakiag  it  lubaida  bMantly.  li»  imcJI  ia 
poignanl  and  apawble,  and  ita  tatia  hot  and  pungent.  It  it  ao  oxcaadbigly 
*«lati](  ai  to  be  convened  into  vapanr  by  tbe  beat  e^  the  hand ;  whan  aipoMd 
10  llie  oil.  it  evBporaici  at  10"  above  th«  fremns  pomt,  and  UsvM  no  rtatdiM 
•Mvpt  a  liiiUwalOT,  whan  not  quit*  iwe.  liboOiatabout  I6S*  Fabr,  anditia 
gmanUy  mippoacd  that  it  eaiuioC  bo  trcaon,  ohttough  Dr.  Hutloa  amort*  thai  bt 
auowcdtd  in  frecnng  il :  but  aa  he  kept  hi*  metbad  a  ncnt,  no  one  baa  been 
able  to  repeat  ih«  proMm.  Atccbol,  wban  baattd  tn  eonlact  with  air,  if  it 
b«  purr,  bunt  with  a  light  flame,  wttboat  laarau-  any  radifae,  and  viubbi^  Iqr 
tiM  eooiboilion  a  vapour,  which  it  fbundtobenotUngbutwakr,  ana  thaws^ht 
•f  wliirb  Laroimer  found  to  ewaed  by  J  paK  ilia  wal^cf  the  aleohaloaniuaned. 
Aleobel  mine*  with  water  In  any  proponkin,  cifing  ant  beat  by  tbe  miture ; 
Md  •  mutual  ponctiatian  of  the  part*  takea  putw,  ae  that  tha  bulk  of  tbe  two 
IqiMirs,  wbrn  mixod.  ii  leu  ihon  whan  Mparaia.  So  •nnDf  it  the  affiaily 
featWMn  iheau  t«n  Anidt,  thai  watar  it  capable  of  arparating  almbol  ttaa  mavy 
rfibe  wibwaitca  a  w  hkh  may  be  itni  tad  with  it  j  and  again  alcoliol  deeompmra  moat 
aallua  ututioMv  and  pceipitaiM  the  uha.  The  following  fuUlanom  arc  aaluhla 
to  alcohol  in  dilI«t«Bt  pToporliona :  all  tbealkaliriv  wfam  pur*;  aamal  of  llM 
iMttral  eariba  and  meuUic  aalta ;  wlnbur  in  rapour ;  pho^pborua  digbtty ;  tha 
amanlial  triU ;  and  the  odoroua  part  u  ncctahlet,  teuni,  and  gun>-T«>in(,  wax, 
■petnaotd, failiart  oakull, ftc  Tha Ulowtogiuhitanam are  insolubte  in  alcohol: 
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the  alkaline  cuboD&tet  j  all  the  luIphBlei ;  ttjsae  of  the  nitratet  and  niuriatei ; 
metali ;  metallic  ozidei  and  metallic  acidi ;  all  the  tmre  earths ;  the  fixed  oiIb, 
nnlen  vrhen  united  to  alkalies,  or  coDverted  into  drying  oils  bj  metallic  oxide*; 
muscular  fibre ;  the  coagulum  of  blood;  and  albumen.  To  ascertain  the  puritj 
of  dcahol,  various  methods  have  been  devised  It  has  been  thought  that  alcohol 
which  burnt  readily  and  leaves  no  residue  ia  very  pure,  but  this  test  is  rallacions, 
fot  the  heat  produced  is  sufficient  to  dry  up  part  of  the  water.  Another  method 
is,  to  drop  a  small  quantity  of  it  on  gunpovder,  and  set  lire  to  (he  spirit,  and  if 
(he  spirit  be  pure,  it  will  bum  quietly  on  the  powder,  and  the  last  portion  of  it 
will  ignite  the  powder,  but  if  the  spirit  be  watery,  the  powder  will  not  explode. 
This  proof  is,  also,  not  to  be  depended  upon ;  for  if  any  considerable  quantity 
of  even  the  best  alcohol  be  poured  on  a  small  quantity  of  powder,  the  vatcr 
which  it  affords  as  it  bums,  moistens  the  powder  and  prevents  it  from  kindling ; 
and  if  it  be  only  barely  moistened,  any  spirit  that  will  bum  will  inflame  it. 
The  most  accurate  method  is  to  find  its  specific  gravity  by  a  hydrometer,  noting 
carefully  at  the  same  time  its  temperature.  The  uses  of  alcohol  are  veiy 
numerous,  and  it  is  extensively  employed  in  medicine  and  the  arts.  In  coid- 
bination  with  copal,  reain,  &c.  it  fonns  varnishes.  From  its  antiseptic  power  it 
is  well  cHlculated  to  preserve  anatomical  preparations.  Its  gentle  and  steady 
heat,  unaccompanied  by  smoke,  renders  it  eheible  for  burning  in  lamps;  and 
from  the  impossibility  of  freezing  it  in  any  known  degree  of  cold,  it  is  well 
adapted  for  indicating  the  lower  degrees  of  temperature  in  tlie  thermometer- 
Having  thus  briefly  noticed  the  properdes  and  uses  of  alcohol,  we  shall  proceed 
to  describe  tlie  process  by  which  it  is  obtained,  giving,  at  the  same  time,  an 
account  of  several  modifications  of  the  apparatus  employed,  which  have  been 
recently  invented,  and  embracing  a  description  of  the  most  improved  French 
distilling  apparatus.  The  substances  from  which  alcohol  is  chiefly  prepared, 
are  the  juice  of  the  grape,  molasses,  grain,  and  the  farina  of  potatoes;  these 
•ubstances  containing  a  laree  portion  of  saccbarine  matter,  which  is  the  basis  of 
the  vinous  fermentation.  The  mode  of  extracting  this  saccharine  matter  depends 
npon  the  nature  of  the  substance  operated  upon;  but  a  saccharine  solution 
being  obtained,  the  mode  of  converting  it  into  alcohol  is  the  same  for  them  all. 
The  solution  is  first  set  to  ferment,  a  certain  quantity  of  yeast  or  other  fermenting 
principle  being  in  some  cases  added.  During  the  fermentation  particular 
attention  must  be  paid  to  the  temperature  ;  if  it  exceed  77°  Fahr.  the  fermen- 
tation will  be  too  rapid ;  if  below  GO"  Fahr.  the  fermentation  will  cease.  The 
mean  between  these  points  is  considered  as  the  most  favourable,  and  the  fer- 
mentation must  be  continued  until  the  liquor  grows  fine  and  pungent  to  the 
taste,  but  not  ao  long  as  to  pemiit  the  acetous  fermentation  to  commence. 
When  the  fermentation  is  finished,  the  liquor,  if  it  be  the  juice  of  the  grape, 
is  termed  wine  ;  but  if  the  produce  of  other  substances,  it  is  termed  icaiA.  The 
wine  or  wash  is  put  into  a  still  (of  which  it  should  occupy  about  three- 
fburths,)  and  distilled  with  a  gentle  lire,  as  long  as  any  spirit  comes  over, 
which  is  generally  until  about  half  (he  wash  is  consumed.  The  form  of  the 
common  siiU  is  too  well  known  to  need  any  particular  description ;  i[  generally 
coDsiatt  of  a  large  boiler,  made  of  copper,  and  fixed  in  masonry  over  a  fire- 
place. The  boiler  has  a  head  of  a  globular  form,  to  which  is  soldered  a  neck, 
which,  forming  a  complete  arch,  curves  downwards,  and  fits  into  what  is  called 
the  worm.  'Ilie  worm  ia  a  long  tube,  generally  made  of  pewter,  of  a  gradually 
decreasing  diameter,  and  is  curled  round  into  a  spiral  form ;  it  ia  enclosed  in  a 
tub  which  is  kept  filled  with  cold  water  during  the  disIiUaiion.  The  produce  of 
the  first  distillation  forma  what  ia  termed  loic  aines  ;  consisting  of  alcohol  com- 
bined with  a  large  portion  of  water,  on  an  average  about  one  part  of  alcohol  to 
five  parts  of  woler.  This  is  re-distilled,  and  aflbrda  proof  spirit,  consisting  of 
•quill  portions  of  spirit  and  water.  1'he  proof  spirit  being  returned  to  the  still 
and  re-disfiljed,  (he  product  is  called  spirits  of  wine  or  ^coliol,  being  alcohol 
eonibined  with  a  very  small  portion  of  water,  from  whicli  it  is  impossible  to 
free  it  by  distillation,  but  which  may  be  wholly  or  in  gieat  part  removed  by  other 
processes,  to  he  hereafter  described.  The  first  important  improvement  in  the 
process  of  obtaining  alcohol  was  introduced  by  a  French  chemiat  named  Adam, 
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«lMtbr*liBpfijraMtl'c*tionoftcieniUlcpriMlp1(*,  wm  cnabM  to  dinienM  with 
tliB  uAam  xt-Mtwttiaiu,  uid  to  aliuda  •Joohol  hlchhr  oonoMitraud  by  *  mg^ 
«n«ni(Jo4i ;  ccanonbing  time,  lafc««r,  (bet,  and  (wuM  in  siiuiy  liiuMJooi  m 
highly  iinporUnt,)  vmlarfarMndMitallMai  beBdMabtaiaings^iriUciraui^riDr 
^luUty,  with  Ml  iiKrewa  la  lb*  qtulilHy  ntoducod.  Th«  pnnciple  uf  ha  in- 
»«allen  coiuiiti  in  muiing  the  vnponr  et  the  win^  with  whi&  the  iitll  it 
elMr],>wl,  loiiin  tliraugfakquaniily  •>«  «iii«<roDlain«<l  in  ■  vmel  plaoed  bMwcni 
lfa»  »iill  Mild  ihd  rrAieoratoT,  by  thkh  lb>  vapoor  b  condiuiMd,  tuiA  iinpaiti  it* 
hwl  anil  dcohol  t»  Idc  iriiic,  until  •!  kngtb  il  enl«n  itiUi  •kilUlion ;  and  m 
Ihii  »in«,  bnldat  iu  naiiiral  ponlon  nf  nlcobol,  lua  nonved  th«  nlt^l  em- 
teiacd  in  ih*  vapour  of  tlic  rine  in  llio  itill,  iU  vnpom  will  tw  more  highly 
ebMgti  Willi  sicoliol  than  (h«  funncr,  and  thia  rapour  in  ita  Inm  Ja  coodcnwa 
bi  aaoiher  T«a*l  aiiinilnr  to  iho  Tiimier,  aad  m  on  tlu««efa  a  nunthct  of  nwoU 
fai  «iKCV«aion,  until  il  artira  at  Ihii  rdrijnratM'  highJy  conccniratrd.  lib 
•ppamtuj  in  iu  uruigemcnl  reK-mhUd  "  WuI/d'b  appirattu;"  bdwran  ibc  Mill 
•na  ilie  refti^aliN  wrt*  ptwod  ikrv*  w  four  Mreog  rot^iar  t«*mK  naoieil 
•m  ftoni  tlwir  ahnpr.  Front  tb«  head  of  tha  ttili  a  pipe  pwwrirt  to  nrwly 
the  boUoiB  of  tb«  tint  «gg,  and  front  iho  loj>  of  cacti  e]t|&  a  untilar  pipo  pn>- 
OM'iImI  Io  npuiiy  tli«  botUan  of  ihr  nuxt  egg  >»  mcreuion,  lb  pip«  frani  iho  lop 
of  lh«  bat  egg  boiag  connected  to  tb*  wonn,  which  Arrt  InvMMd  •  rend  or 
ratorrMr  eoniaittii^  win«,  and  then  jwwtJ  thfonrii  ■  *<mbbI  eontainiag  coU 
water.  Fran  ih«  wine  t«MrToir  a  pipe  w*nt  lo  the  atill,  oantoMnkiMiBg  alao 
•rjth  tb*  bottom  «f  iho  «gg>,  hj'  mconi  of  coeki,  for  llio  piirpoM  of  ehaigfaiB'  tko 
•till  and  tggt  with  the  liquid  br  diitiUatitiii,  tint  acvcral  vcshI*  being  each  lllltd 
■bout  ltu«e-fca)th>.  When  abullition  take*  pl*e«  la  tho  null,  tlie  vapvur  iouing 
from  it  h  ooiulMiMd  by  tlia  wine  in  tlie  am  c^  ^*dually  raiung  iti  Kna- 
p«ratuni  until  it  lik««kc  botb,  and  ita  vapmir  (whieh  u  richer  ia  iloohol  than 
the  vapour  from  tlie  itill)  il  b  lik«  ni«nn«r  oondonsfd  in  the  wine  onhcaccond 
tfg,  and  ao  on  IhriMich  lh«  remaining  'SP'  ^^^  *'*pon'  iatiiing  froni  the  lait 
inio  tlie  TeTrigsrator  bviog  highly  conoinirainl.    The  ujijNjr  pari  of  the  refri- 

Sralor  being  tmmcmd  in  ihc  vine  rnervoir,  the  alcoholic  vapour  in  iu  pnwagi 
mimh  the  rcfrigtf«toT  give*  out  h  portion  of  Iu  hcnt  Ut  ilt«  winu  by  which  it 
b  Hanoufided,  aad  b  finiuly  eoiidoiurd  by  the  c«Id  waler  in  wliici)  iho  loner 
poftfam  of  the  rcfrncralor  ii  immersed.  U'bvn  (hf  vapour  from  the  ttll)  no 
HHifcr  mcitaina  dootiol,  the  canlviiti  of  the  *Clll  are  diachargm),  and  tlie  ttiU  1* 
tw^MTgod  &am  the  lint  fgg,  which  b  charged  in  ita  Uim  ftam  the  *«oond,  and 
ao  e*i  throngfaout  llu  icriei,  the  bat  egg  bnne  cliargtd  ftoan  tlie  wine  merroir, 
the  wine  tn  which  bat  bent  already  eonilderablr  healed  by  the  pauage  of  the 
•loehoiie  rapoui  ihivugli  ilin  rcfiigeralar.  Allnough  the  frintiple  of  tlii*  in- 
mtion  it  ajinirable,  nnd  ha*  tcrvcd  aa  the  bull  of  a  neat  part  of  tbe  vubM^pwnl 
ifMpnxreaicnu  in  dblilktoT}-  apparatut.  y«l,  ■•  WM  lobt  oxpsdad,  imprortmenla 
have  bcni  Inttoduced  in  ihn  coeitruellon  and  arrwicmkent  of  llie  part*,  leveril 
of  which  wn  *bnU  lay  before  our  reader),  for  whicK  nMon  we  onit  pving  a 
dfttwiog  cf  the  oa^ginaL 

About  tbr  Mine  lima  that  Adam  iatroduted  the  imparrant  imptovrmeOI  jiMt 
df»-f->.'~i  ^f  Solinani,  ProleMMr  of  Natural  FluloMphy  la  the  Cenlnl  Scuool 
of  r '  -,  conlrived  to  obtain  the  *aa)0  reinlu  by  a  difletent  mclJied. 

T)>'J  ,  ,  i])0«i  whieb  hu  invmlion  b  baa»d  ia,  that  water  to  rdtt  b  tha 
•tai*  of  vapoor  rr>niurc*  a  u-nipcTatBtn  of  3I3«  FiJir..  whibl  alcohol  boib  at 
ahoul  tai";  and  that  if  a  mixture  of  the  two  vmoiira  be  expncd  (o  any  tern- 
pttature  bvlwi-un  iheae  lw«  poMtt,  a  portion  of  the  watery  vnpour  mill  bo 
eendeaieil,  whloh  wlU  bo  grcoiet  in  propnlJon  aa  the  tcmpcraUire  ia  lirtaw  2\2K 
Tht  annexed  figure  reprewiUa  SollmanV*  ilili,  at  ImpruTed  by  Cumdajt.  «  It 
iho  door  of  lb«  fumnof;  4  ih*  uh-|Ht;  e  the  boiler,  with  a  laig*  eyilndrical 
heed  J;  <>lhv  exit  lube  far  the  *u>oun,  mnneoled  by  a  unbd  jofait  t»ihvw«nn 
/  in  the  tub  g.  Thw  tub  b  SUed  wiih  water,  which  b  lo  b«  iMiniaiuod  at  a 
temperalaie  drpniding  upon  the  atMnitth  of  the  wMt  requirMl,  and  the  epItiliMiu 
vaposr  that  poKw*  upward*  through  the  worm/ ahmg  the  tube  A,  thMdMcond' 
ihtDUf  b  the  aorm  ■  i  •nrronnded  with  wIm.  b  ihe  reead  k,  when  ft  bceooie* 
(oadenatd.  Th*  tiqntd  apirit  then  rum  through  anMhre  verm  JL  nitroHndrd  b¥ 
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oold  water,  which  completely  coob  ii  befcire  it  u  diacharged  by  the  pipe  n  into 
the  recipient  a.  To  prevent  the  water  in  the  tub  g  from  becoming  loo  hot  by 
the  panage  of  the  heated  vapoun  through  the  wonn/,  and  to  preserve  it  at  an 
even  temperature,  cold  water  fWim  an  eievatcd  cialem  ii  introduced  at  the 


bottom  by  a  pipep,  the  quantity  being  regulated  by  a  stop-cock;  and  the  wine 
which  surrounds  the  worm  i  i  in  the  tub  k  is  Bupplled  from  a  vessel  above,  1^ 
means  of  the  pipe  q.  This  wine  in  the  course  of  distillation  grows  hot ;  it  is 
therefore  used  to  charge  the  still  as  often  as  the  former  charge  is  worked  tM, 
and  the  spent  wine  drawn  off  by  the  coclc  ti  and  as  it  is  economical  lo  take  off 
the  hottest  portion,  the  cock  q  is  opened,  when  the  cold  wine  from  the  cistera 
above  enters  at  the  bottom  of  k,  and  forces  the  upper  or  heated  portion  along 
the  pipe  »  into  the  boiler  of  the  still.  The  spirituous  vapours  formed  in  tfae  tub 
k  are  conducted  by  the  head  r  and  the  curved  neck  i  into  the  worm/,  where  it 
takes  the  course  of  the  vapours  which  proceed  from  the  still.  Tlie  tub  m  is 
kept  as  cold  as  possible  by  an  ingenious  contrivance  of  M.  Curadau.  A  number 
of  spiral  pipes  surround  the  tub  on  the  inside,  the  ends  of  only  two  of  which 
are  shewn  in  the  figure  to  avoid  confusion.  Now,  as  the  upper  part  of  the  tub 
i*  always  the  warmest,  a  current  of  air  is  produced  in  these  pipes,  which  tervei 
to  cool  the  water  in  which  they  are  placed.  The  worm  /  being  surrounded 
with  a  medium  of  about  180°  Fahr.  returns  to  the  still  the  greater  portion  of 
the  watery  part  of  the  vapours,  so  that  by  this  apparatus  spirits  of  great  straugth 
may  be  obtained  at  a  sinEJc  operation. 

BerartTi  Imprtmed  SliU.  This  invention  consisted  in  the  application  of  a  lof^ 
neck  and  head  to  the  body  of  a  common  still,  which,  being  exposed  to  ths 
cooling  influence  of  the  air,  a  considerable  condensation  took  place  in  thoM 
parts,  but  the  liquor  thus  re-fonned  was  not  permitted  to  run  back  immediately 
into  the  boiler,  but  to  fall  upon  partitions  with  raised  ledges,  bo  that  tlie  ascendine 
vapour  had  to  traverse  over  the  successive  layers  of  fluid  in  tlie  partitions,  and 
became  fur  the  most  part  condensed  in  its  passage,  only  the  strongest  or  purest 
•pirit  passing  beyond  the  head. 

Instead  of  a  more  particular  description  of  Berard's  method,  we  shall  proceed 
to  the  notice  of  Mr.  Derome's  still,  in  which  the  method  is  introduced  with 
considerable  improvements.     This  apparatus  consists  of  seven  veasels  or  part* 
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[Miriliiilim  wpwata  offlcw :  namelj,  a  boiler  A  i  a  diitilling  column  B  C  j  ft 
iwlHWrntrr  C  C;  a  coodeiiwT  I  Q;  4  refrigtratorp;  and  a  rMcnoir  *;  nl 
whidt  tbe  auppljr  from  auotbar  Tcnei  U  ii  r^ulated.  It  ii  coiuidered  pratar- 
M»  to  !>■*•  t>0  ooffvn  like  that  at  A,  wt  in  the  maaoniy  cIom  to  eaoh  othar 


M  diat  the  htated  air  flrom  tbe  burning  fuel  under  one  copper  may  be  eondnetad 
nndar  the  otber.  Two  communications  are  also  to  be  made  between  the  two 
eopoen,  the  fint  hj  a  pipe  proceeding  from  tlie  bottom  of  A  to  the  upper  part 
oftlM  other ;  the  second  b;  another  pipe  riling  from  the  top  of  the  latter,  (tMt 
rapreaauCed}  and  descending  through  the  top  uf  A  to  the  bottom  of  the  vaasel, 
to  carry  all  the  vapour  generated  underneath  the  liquid  therein.  At  a  6  ii  a 
dw*  tnbe  to  ihow  the  exact  height  of  tlis  liquid  in  the  copper.  The  interior  of 
tM  diatillery  cdumn,  B  C  irhere  the  separation  of  the  alcoiinl  takes  ploca,  ia  fbll 
af  dwhraa  perforated  with  iniall  boles,  through  which  the  vapour  from  A  necaa- 
*Hfly  paase*  a«  it  aacends,  and  comes  in  eontaet  with  the  wine  or  liquid  to  be 
diatillad,  that  paasea  through  tbe  same  aperturet;  both  the  wine  and  the  spirit 
an  thus  letaraod  in  their  prtstets,  and  become  iotitnaldy  mixed.  The  Hnall 
tuba  e  rf  ia  of  ^aai,  to  show  the  state  of  the  proceaa  going  forward  in  tha  rao- 
tilicalor  C  C,  which  ia  only  an  exteniioii  upwards  of  the  eohtmn  benaath. 
containing  similar  perforated  shelves,  und  provided  with  a  glosa  tube  <  /  to 
■bow  the  state  of  the  process  in  this  part  The  vapour  rising  to  the  top  of  tha 
netificatuT  posses  out  through  the  neck  H  into  a  long  worm,  ccnled  horiiontally 
in  tfaa  condenser  I  Q,  which  ia  a  copper  cylinder.     Thii  vaasel  contains  wiiu 
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Oat  faMOOMt  beaiad  bj  liming  thmngh  tlie  worm.  To  coDeet  the  afUt  OaC 
beeoBiM  eoodenicd  in  tne  mam,  tbe  lower  sda  0/  bwIi  eoil  hu  an  Tpinfatg 
hMo  *  ibnt  tube,  of  vbich  there  are  u  man;  ■■  then  an  coila  to  &m  wona. 
To  thaae  tubm  there  an  eocka,  to  draw  off,  a*  may  be  reqnirad,  the  ynimM  td 
■nj  or  all  of  them  (the  moat  dbtaot  Iroiii  the  rectificator  being  ot  coutae  the 
■tnaigeat  ipirit,)  either  into  the  refrigerator]:,  bj  the  tipper  long  inclined  tube 
Hfwaeuteo,  or  b;  the  lower  one  back  again  into  the  rectificator  for  a  Kcond 
nctificatian.  The  condenier  ia  divided  into  two  cluunba*,  by  a  partitioii  o, 
with  a  communication  between  them  at  the  lower  part ;  there  ars  alao  three 
manholei  cloaed  by  lids  M  N  O  in  the  condenaer,  for  the  conrenienee  of  hanng 
it  cleaned ;  and  it  hai  a  cock  F  to  draw  off  iti  contenta.  The  wine  ia  conatant^ 
(upplied  to  the  condenier  by  the  pi^  S.  L,  and  aa  eonttantl;  flowi  off  by  the 
tube  D  E.  p  cooatitutei  the  re&igeratoty  or  cooler,  and  ii  alao  a  copper 
eylindar  containing  a  worm,  that  receiTei  the  condenaed  vapour*  ihroo^  IH 
pipe  /  m,  and  detivera  the  cooled  product  through  the  opening  V.  He  cooler 
U  eoDttantly  nipplied  with  cold  wme  by  the  [Hpe  R,  which  enten  at  the  bottom 
of  the  ve**el,  and  the  wine  paaaei  off  at  the  top  of  the  veuel  by  the  pipe  K  !• 
into  the  condenaer  1  Q.  W  ia  a  cock,  to  erop^  the  cooler ;  S  b  the  reeervob 
which  contain!  the  wine ;  it  ha*  a  cock  p,  by  the  opening  of  which  the  aunti^ 
of  wine  to  be  n]|ralied  to  the  qiparatua  ia  regulated ;  and  in  order  ttat  tbit 
maybe  equal,  the  nquidi*  kept  at  a  rniifonn  height  by  mean*  of  a  hall  cocky  T, 
the  pipe  to  which  ia  connected  with  the  principal  reaervoir,  which,  for  examplt^ 
inaT  M  the  vetael  U. 

Mode  c^  amdueti^  tht  cjitratioH.  The  eackj)  being  opened,  the  wine  from 
IT  pane*  through  all  the  vetteli  into  the  two  coppert,  to  the  desired  height^ 
which  ia  aacertained  by  the  two  gla**  gauge*.  The  diitilling  column  i*  changed 
with  aa  much  wine  aa  will  prevent  a  &ee  paicage  of  the  vapour ;  and  when  the 
condenier  and  cooler  are  nill,  the  entrance  of  more  wine  i*  stopped,  and  the 
communication  ia  not  re-eatabliahed  by  the  cock  p  until  the  wine  u  the  eoppen 
baa  parted  with  it*  alcohol,  and  the  liquid  in  the  condenier  i*  hot  enough  to  be 
introduced  into  the  diitilling  column.  After  this,  a  tmall  itream,  proportioned 
to  the  liie  of  the  appamtui  and  the  rapidity  of  the  wco-k,  ia  kept  coottaullj 
running  &om  S,  and  then  begin*  what  is  termed  the  eonlmaed  proetu,  all  the 
previou*  work  being  only  preparatory.  After  tht*,  the  lupply  of  the  Te*aeU 
with  wine,  the  evaporatian,  condeiuation,  and  cooling,  go  on  independently, 
requiring  otJy  attention  to  the  fire. 

I^Kltr't  FaUnt  Dittiiliag  Apparatui  consiit*  of  two  ve*seli  of  a  peculiar 
eenatrudion,  which  may  be  applied  to  MiUb  of  every  form ;  and  will  citable  the 
dittiUer  to  extract  the  whole  or  the  ipirit  contained  m  the  waih  at  one  opetatloll, 
iuitead  of  the  repeated  diitillationi  neceuary  in  the  uiual  mode.  ^nieaB  two 
Tcaaeli  coBtain  coudenaen,  which,  a*  in  Solimmi'*  apparatu*,  are  mtminded 

3  a  fluid  maintained  at  luch  temperaturei,  ei  to  condenie  any  dedred  portioB 
the  aquecu*  parte  of  the  vapour  &om  the  itill  before  it  enten  the  le&igentcr. 
Tke  appatatua  i*  shown  in  the  annexed  Fig.  1.  A  i*  a  tube  by  which  the  v^ovn 
enter  &om  the  (till  into  the  fint  receiver  B ;  C  a  conical  mrftee  oi  plate ;  D 
the  principal  vapour  tube,  which  being  cloaed  at  the  tap,  the  vapour*  deeeend 
by  tne  tnull  Ium*  G  into  the  chamber  F.  Theie  mull  tubes  are  placed  aU 
areond  the  principal  lube,  which  are  ina^ted  in  the  hole*  shown  in  the  engiwiitf 
inM  abore  D.  The  iqipsratui  i*  lurrounded  with  water  healed  to  170°,  and  m 
eentaiaed  in  the  tuborlMthT,  showuiu  aection;  and  aa  the  v^raurs  contained 
in  the  tube*  are,  by  thia  arrangement,  separated  into  small  portion*,  a  iKfii 
condeiuation  of  die  aqueou*  part*  take*  place.  A  number  of  bent  bdM*,  m  at 
H,  rn  fixed  in  the  annular  plate,  which  coven  the  receiver  at  B  with  Utelr 
niqwT  end*,  a  little  above  the  lurface,  which  lerve  to  carry  off  the  eondeneej 
liquid  back  into  the  receiver  B.  The  vapour  improved  in  it*  ipiritoosity,  b 
than  collected  in  the  chamber  F,  and  paasea  from  thence  by  the  tube  1  into  the 
•eeond  receiver  K.  The  top  plate  of  lliii  receiver  K,  as  well  w  the  bottom 
plate  of  the  third  receiver  N,  have  a  number  of  apeningi  or  aperture*  forming 
concentric  circle*,  aa  at  L  L,  Fig.  2,  in  the  pinn  of  the  apparatu*,  which  we  alee 
annex.  Into  each  of  these  annulpr  eperturei  L  L  are  fixed  two  copper  cylindei^ 
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«m  vifUn  Un)  oUier,  aad  only  «  qutfttr  of  an  Isdi  ■fan ;  ud  m  lh«t*  an 
fonr  Hcfc  qitrtun*,  lLn«  an  ooiiaii|uaallf  «ial»  «jrlMuiii  or  tar  pain  fa  ihr 
afgtaum,  whkih  an  rxybaad  in  kcOoii  b  i£b  anacxad  Pf|r.  I.  al  M  M.   CO 
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rat«r  bctmen  tha 


■!«  tnbn  wliidi  pan  diroogli  the  t«o(ir(v  oi  K,  lo  nOQTtT  wat«r  bctw 

Sbndoa;  almlbr  hibaa  «w  panad  ilirougli  tba  m;ciT«r  S',  by  wUcii  mMai 
»  water  it  diSvuod  a*cr  evaj  part  at  Uie  exicndtd  nufaM  or  lb«  ap|iataRu, 
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adbeting  lkor«l>y  aliBCMt  aa  nnid  a  rritilfmaalirm  el  die  aqneeiu  portion  ot  tba 
vapaar,  aa  if  tb*  watrt  wer*  la  actual  rantact  <rilh  it.     tie  rapaan  (nin>  ilia 


(tl 
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|pv«(  rMcirtr  K  oMwniL  m  Mvn  nwaiian*^,  ilinmrh  ihe  narrow  tpuc*1 
Mwern  tb*  cytinim  \»to  lh#  vppn  rcodvn-  N,  in  n  high  «ut«  «f  jmrily  mi ' 
«rti)fEtli.    From  iKm  Um  btU  k  pntottia  inio  lb*  v«nn  by  ih»  Utbc  P,  whn* 
it  i*  initonilx  candeiMtd  hy  tlic  rv&ijctTUing  eBc«t  of  iHc  cold  iiiit(T,  by  sliich 
tbM  pact  «ra  dinillaKirj  i^ipwaliM  h  *lirayi  nirroiuidrd    Thr  naicr  oonluaid 
!■  di*  wt«t>d  balh  T,  Afun  in  arctinn.  Iibnlnl  lo  1 10<  (i<r  IrM,  •■  tlie  abvngtk  ot  ] 
tha  apirit  may  require.)  llmt  b«inf[  a  lemperntiirr  at  vhic-h  the  Tapmr  mT  vaiar,^ 
M  wvll  aa  ihal  ftom  tlirnnpyreuinativiNK  cannot  cjcIm.  'Hat  apraralatuaUilad  ' 
le  b*  as  affKiivc,  iliat  in  an  rapwimrot  naiU  at  aa  t^ixni  dIuUlery  in  Louiem,  I 
Id  the  ptocnce  of  MTcral  *sprmMwd dklilUn,  "fMitiSOpct  cent,  un^praf  1 
wtT«  ^t  into  ibr  atill,  and  camv  Mil  aian«op«ntiemat  9Sp«rcnii.  ore*  proot**  ] 
Orimtir't  Pol^(  /Jia/itW  AffNir«la»  conania  of  a  trriaa  of  ntjr  nnall  ' 
lubM,  flttail  lo  the  mouth  of  an  ardtaarj  iiill,  tho  upper  encb  b«iB(  TNcfrcd  ' 


(irte  a  do^  biw,  from  vhmcc  th*  urcondenwd  vnnoiir  pant*  uo  lo  lh»  worn 
wUIrt  Uw  mndMiMd  porlioD  if  r«timfd  in  ihr  kUI.  It  i«  *lii!«n  in  tlie  aciwn*- 
{NUyfaig  Mipavisg,  «tirri>  A  >•  tho  ilill:  B  the  bottoR'  box  of  the  appirauu. 
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•Ulng  m  tb«  Kin ;  1 1  a  plal*  «r  eopptv,  littiag  on  ib«  bos  B :  i-  c  c  v*  opM 
flikM  (lUni^  nUch  lb*  npour  aMandi  J&ie  lb*  Uip  box  D,  whrn  die  Mwr 
ratiMof  lh>*qwuuavapwirt^MpUcclTaailbc(piHtoi  tli>  fcibMf  f  «piijj(et> 
llir«u)|ti  iht  ImMocq  pbiff  iiT  ili»  boa  D,  ae  ikat  ilic  oi\j  and  ■fuaou  tnalun 
■n  tM(  allovad  la  ntuni  bjr  the  atnall  nib*,  vbieb  veold  Inpnlc  iba  Mpow 
liialrin  frcm  iba  tiSii,  bat  nio  back  ialo  lb*  Mill  bf  the  lar^w  «DRiPr  Uibm  J  tl, 
whkh  at*  an  a  lavtl  wlih  iba  bottom  jilale  at  «  t.  The  lovct  rnilt  •>(  ihna 
iBMa  an  tunted  up  ixtilioo-wu^  lo  |>icv«nl  tlia  aat*nt  of  the  VB|)uut  Fiuni  lb* 
mU.  c  e  ia  a  aiajr  plaM  fur  Uia  tub«* ;  in  th«  b«a  ilit  a  taiip  ef  tuW*  jf  y, 
Ihraugh  wbieh  a  cntnnl  of  cold  wanar  ia  Diaiatainad  <rben  tht  ^tit  la  ra^awad 
v«*]i  MTMig,  (but  not  ftenn«Il)'  uiad)  havii^  itt  acrvM  and  ant  U  /  A.  F  ii 
Ike  pipe  UiBt  coaveyt  ibe  ipititnciM  vapour  Into  the  «enn,  and  a  llitmoaaatar 
al  £  aaTTta  la  nnilata  tbc  OfitntioM.  Wc  nn4«nlMid  that  an  apfNTatti*  af 
tUi  daacttptlaai  li  ur  nai  in  uia  at  MaMn.  Boolli  and  Ca.'a  dMUatj-,  but  4i' 
aal  ksow  bow  fiu  h  aaiwcicd  the  p(«pMcd  end. 

AmmiV  Pale»l  DutBlmg  Jpfnratm.  Tbf  object  of  Out  iarentinn  n  to 
aJbet  a  Bora  t^ua)  and  uiiHixvi  (Utliibttttan  ot  beat  to  the  liqitid  andrr  ilW 
tiUttka,  tlian  ia  ofalainrd  ia  atiUi  m  fajlbcn«  camKnKlad,  u  wall  aa  oblalMinir 
apirila  <it  great  aUangth  at  a  abngle  opcntioo.  Aa  iba  pun  ia  lotalljr  diObaM 
Oam  aajr  tl  tba  pnetdinr  «■«*■  and  at  aoma  «f  the  aTraneaneiMa  evince  rroal 
hgnmiif  m  tbo  part  uf  the  invcntnr,  wc  la*  ii  bafora  tha  taadar,  «iiliutu. 
bewavM,  entaaainc  an  opinion  at  to  it!  af^licaaiUtf  in  practice.  Ilia  anjcTavinj; 
rapraaaaia  wa  wbala  oparaiion  at  ana  viaw.  ana  pipe  which  coavey*  the 
«aik  or  feriMnlcd  liqoor  iaio  «  Racrroii  i,  wImm  it  la  nainiainad  at  a  nttaiii 
laaal  by  the  ball  valve  t.  rf  h  the  aiill,  wbkh  ia  a  ravolvi^  ^*Vt**  cylindtt. 
wilb  Mgaa  txod  in  bcaitemtal  liiiaa  a^alaat  ilia  bnar  tuaftca,  lo  nienaae  the 
afilatlen  oflba  vaih  oa  h  tiu«*  upon  ita  honor  axafj ;  ila  motloa  b  darirtd 
mm  ihe  ^r^bt«l  i  actii^  upon  tlie  pinion  ■  fixed  upon  iu  hallow  asit ;  j 
h  iha  natilWr ;  ibii  la  ftatnad  M  a  lan«  plpa  «t  luuGmi  bota,  ooUrd  up  tuM 
Iha  aplnil  figure  aihtbited,  wilb  the  nt^  Mat,  ao  aa  to  form  axn  for  ntatiun, 
an  «nc  tt  which  a  piniaa  k  (contapondiiw  to  that  at  t)  ti  fixed ;  and  tlib 
■UoB  ia  BCUd  npoB  oy  another  ifiiu^whee)  ron  Uw  umr  ilun  ai  Lho  uihrr;  ■ 
m  tba  eonuneti  dMfllar'a  xHtigtnUryi  and  n  a  iMvivar  Cm  tba  diatillad  vpliiL 
Hie  Ann  ropnMnlcd  in  d^lcd  l»a^  ia  intended  U  abow  Ibe  powtion  In 
whieli  the  alill  U  drawn  up  wbcn  It  ia  naoaMary  to  daaMC  it.  For  thia  nir)>o*e 
■b»e  b  at  0  a  aiilreial  Joini.  uf  a  paculkr  cocutnielion.  nhlcli  ciuUeill  hi  W 
Mllj  deaic,  aH*t  having  aqiarakd  the  conneoting  lubt*  at  tbe  uniati  joiiii, 
repreKittcd  ooatit^oiu  Hieieta  llie  raclUWr  J  OGannaniealaa  with  tba  itill 
Ibrouch  Ibe  bollow  oale  ff,  and  «ilh  tli«  re&iftratoty  ibnuwh  a  atafflng-bax ; 
•9id  tbe  ilill  camnmitlatea  with  tlie  roervoii  I7  meaiia  oT  a  alphas  paaainc 
Ibrouiih  the  bollow  asii  /  Tbe  otrtward  part  of  iba  avphoB  baa  two  vnaq^ 
linba:  Uia  abeat  Mw  ti  inattlad  in  tba  naarroir  fat  ibe  puqioae  ^d  ebargmg 
iba  uiO  irith  waoh,  aad  Ae  loos  litnb  lot  fiacbat^ng  the  (peat  liipior.  In 
ardor  to  cbano  tbo  itill,  ilia  baD  of  Ox  valrc  u  ptanad  dawnwatd,  ao  aa  lu 
IBJM  tba  l>qu*d  ahova  ibe  lop  at  tba  »7phaai ;  thb  aati  the  ivphoa  is  attion, 
aad  caMaa  11  to  All  the  aiilt  to  Ihe  aamc  level  aa  tha  liquid  in  ika  itaravoir. 
Thna  pttparcd  the  fire  ia  li^iled,  and  a  ilow  rut>tof7  nwdon  ir  given  to  ibe 
BtiB  hf  band  or  anj-  otker  convNiiaal  ft/at  mover,  applied  lo  the  abaft  upon 
■blob  ibe  apui^bMb  A  and  /  ara  fixad.  The  continuaai  iiMi*icai  of  the  lionid 
pravonta  Iba  famalion  of  taaprreuma,  howevac  firava  lli«  fae  may  ba ;  aM  hj- 
Iba  agitatfon  of  the  liquid,  bm  tha  btanite^  of  iba  baai  apnlled,  a  t^id  pro- 
duotim)  of  vapoor  ia  cauaad,  wbieb  imaiediatalv  entats  tba  ballow  axu  jFi  and 
paaMa  lal*  the  coiled  worm  oT  ibe  racti&Hj-  It  k  haiv  nacnaaiy  lo  etoervr, 
ihat  lU*  eapadoua  voam  revolraa  Id  lb*  oiraclian  poiiitfd  out  by  tha  arrow ; 
WMC^UMitly  abalarac  portion  of  tba  ranour  bMooar*  candaaied  is  it,  nna  owl 
al  awry  iwrobillca  back  (broo^  ibe  holiow  aut  f  into  lb*  itill.  awl  ibe  holkxc 
«Ki*  a  u  fiw  thb  pwrpoot  made  ta]>arinp  widtr  luwarda  iba  alill,  aa  aa  lo  giv( 
iha  liauld  ■  daaocnl  la  rt»  IWalj  into  il  Tha  vaaact  j  U,  tharabre,  nrapctljr 
larniaj  a  rafriflar.  m  it  acnaratt*  the  water  front  tlie  diluted  aloobal  biAii* 
paiaing  uui  of  it  into  ibc  rairignatorii  at.     In  tlii*  ii  anivaa  iai  a  itaia  mora  oi 
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Iw*  <aMmtMted.  Mewdbw  lo  tiM  temparatuM  iMiiiui«rd  in  tli*  rxUlUr, 
whidi  M  ta|nl>*>d  **  hhmI  Dy  •  IfcammMkir.  The  (ptrit  mnr  egn— ytmtly  br 
4«a«B  at  one  opention  u  alinart  any  dMtrad  ■tmigu.  An  iaimMiM  (Mura 
!■  tlinM  iww  amMamaBbi,  fa  Uw  bbm*  of  a|iplyjac  iIm  inhoM,  whhn  i*  coA- 
UmUt  wpplyaig  lEe  •tlU  viib  (tub  nab,  in  the  (Ikv  nf  iW  wfakk  Iim  bam 


*^. 


»i|i«ia>i  i  and  lUi  Ofawrtwi  It  nifiinBljr  coMfaiiM  t  (hiring  the  roiawn  of 

MmMT  Mablaa  tha  Mfll  to  be  diachawKl  wkbont  rtoppinf  tht  maefafaaiT. 
.^^..if  ""—7  "•  r«ch«^a  the  rtSl  «ttb  ih«  flt«  ondn  it.  a  UaA  em- 
"*?  Jl^R  P****  fa  onwn  ft«m  iba  back,  to  ta  to  iiH*t|Hiac  itwlf  brtveen  tba  tia 
Md  flw  Ma,  Md  Iho)  praTnil  anjr  injiirioui  aflkW  la  th«  conimli  of  ttie  laMer. 
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llw  MH<rac  Mfrannc  ripr«wnii  hi  tM/mtim  wMrb  aat  mna  pf  mm 
llii  ihllliliiii  ni  iiiwii  iifrtiiw  m  hiMiilili.  KilnThiiiigfcTliiiMiilliiai  wtm 
■grtMiMve  nalallM  MfffcM  opw  ■  tUn  ikn  «f  BqwM,  In  m4it  W  p«MMt«  •  (pwdgi 
■iwaraTlnn  ■!  •  eanpaiuivvly  Imr  ttaptniwtt.  a  w  a  Mil  cjrliBMnl  t«MM 
*  '    t  iW  fcwntawJ  ««li  to  be  4iiiiB»d,  whkh  ii  wfinni  to  U  lOfplM 


/    • 


Pi^aUflw  hy  •  pip*  frooi  tli*  hrairlwiiM.  By  Mralnf  Ike  eock  in  the  pipe  *. 
ifa*  wwti  a««a  i^Mi  Ike  MctMior  mriM  of  dM  CMied  •vaporalor  ^  Ibmod  of 
Ihmeappar.  Tin  liquid  la  ftntnorivediMoktni^barin.iiDMaiidlnc  the  mac 
Mar  IM  aptx,  ttwunir  numvroM  tmaM  pnfcnllaiw  at  tlie  bMt«ai,  b^  which 
naWM  the  Utpui  m  equally  difliMcd  ia  a  thin  alnlUBi  nar  iha  wrfua  of  the 
Mat  t.  i<  ia  the  opraiaD  iula  the  oMa  s,  by  which  Ihe  btaliaii  nmfinn  «• 
ijnulted,  aiiil  provided  with  a  ralra  or  ooek  for  (•gvlating  the  tMnpnmlUN'; 
•atl  the  h»i  Mine  mniiilained  at  abent  iei>>  hut  a  mall  portloo  tf  aqmatM 
wipatr  would  riae  wlih  the  ipiriUicni^  and  the  apiril  would  llnia  he  aMafattd 
al  lb*  ManaiHiMmtnt  at  the  aroceM  Ann  thaac  maiten  wbtoh  aauDjr  oea- 
ipirin  of  h««na  monuiacturr.    Thai  pcttiem  of  Iha  wa*h  tbal  eieapa* 
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«T»ontiaa  owing  to  the  low  bat,  (uid  which  woiild  caubt  chicflj  of  water 
■nd  «tncti*e  matter,)  wiU  nm  off  «t  the  bottom  of  the  cone  bj  ■  circular 
gDtter,  nd  fnan  thence  pan  out  by  an  i^wrture  or  pipe,  aa  at  e,  while  the 
more  qiirituoui  riaet  between  the  inoer  cone  e  and  the  outer  cone  //,  entere 
die  neck  g,  and  from  thence  proceeding  through  the  ipiral  wonn,  ihown  in 
the  waih  vat  a,  ij  received  into  the  recipient  k,  partly  in  the  form  of  Tapour, 
and  partly  in  the  liquid  itate ;  having  in  iti  psnage  thiongh  the  worm  eom- 
muDicatad  to  large  a  portion  of  iti  heat  to  the  waih  is  which  the  worm  ii 
immened,  that  a  alight  idJilional  heat  will  be  nifficient  to  teparate  it*  alcoholie 
conitituenC*.  A  nnill  portion  of  itrong  ipirituoui  vapour  will  collect  in  the 
upper  part  of  the  rat  a,  which  may  be  conducted  off  by  the  tube  o  into  a  teparate 
recipient  or  refiigerabn?,  at  the  (piriti  thua  produced  will  be  of  nperiorpuri^. 
The  more  volatile  portion  of  the  vapour  pMiea  onwarda  through  me  open  tube 
i  into  the  great  refrigeratory  i.  Thii  it  a  large  cylindrical  veuel  or  vat,  with  a 
•trong  falie  bottom  at  I,  into  which  are  loldned  a  great  rnunber  of  imall  thin 
pipei  t  (  rimng  vertically  and  open  at  both  endj,  the  upper  extremitiea  being 
toldered  inia  £e  bottom  plate  ot  the  chamber  h.  He  portion  of  the  vat  above 
the  foiie  bottom  I  is  kept  filled  with  cold  water  by  a  lervice-^pe  inserted  at  the 
lower  part,  the  vapour,  therefore,  ri«ing  up  through  the  pipe*  1 1,  ii  expoeed 
TCTT  much  iidfdivided  to  a  very  extended  metallic  ■uHace,  lUrTounded  by  cold 
water,  by  whidi  it*  calwic  wiU  be  vei^  rapidly  abttracted  ;  the  CMidemed 
liquid  wuch  then  runi  back  down  the  pipe*,  meeti  with  the  riaine  vapour  in 
it*  progrtM,  and,  Iw  that  meana,  eondenH  a  ftirther  portion  at  a  higher  Icm- 
perature  than  would  have  otherwise  been  accompliihed,  which  ia  the  object  of 
caunng  die  v^ionr  to  proceed  upward*  instead  of  forcing  it  downward*,  a*  in 
the  ordiuaiy  praetiee.  By  the*e  ananf^ent*  it  t*  expected  that  very  litde 
vaponi  wDl  riKfa  the  upper  chamber  ai  if  the  water  it  not  allowed  to  get  above 
B0° ;  but  if  <1m  inppl;  of  cold  water  ihonld  he  iaauffident  for  the  purpoae,  the 
vapour  mn*t  pmraed,  of  courte,  from  the  tube  n  to  another  refrigeratoy.  To  a 
bevelled  wheal  at  ;  are  attached  two  long  ban,  or  tcrapet*  r  r,  the  edge*  of 
which  (ciupe  or  brudi  •gainst  the  lurface  ^tha  cone  to  clear  it  of  aediment  or 
iDCnatndian*,  which  will  then  fiJl  to  the  bottom ;  the  bar*  are  coiuiected  hv  a 
ringati;  mch an  apparatua  will  be  uaeful  in  the  diatjllation  of  liquid*  tW 
contain  much  extractive  matter.  From  the  above  deicriplion  it  wiU  be  teen 
that  the  dittillatiaD  i*  carried  on  without  intermiaaion,  the  waih  being  admitted 
in  a  amall  ttrean,  in  *uch  quantity  ai  to  allow  the  alcoholic  portion  to  be 
evaporated  in  it*  paaia^  over  the  heated  aurftce  of  the  cone  e,  mm  the  remain- 
ing portion  ta  pM*  off  in  a  itream  by  the  waate  pipe  at  *,  a*  lottf  aa  fenMnted 
WHA  i*  nipp^ed  from  the  brewhouae.  It  hai  been  stated,  thou^  we  know  not 
upon  what  authority,  that  it  ha*  been  ibuod  di£Scult  to  aepante  the  ahoboUc 
iMin  the  aqueoui  put*  of  fermented  liquor*,  by  mmpljr  caumg  thorn  to  flow 
over  a  heated  aurfice;  and  that  preference  hat  thereloTa  been  given  ta  ttiU* 
eonitructed  upon  the  combined  principlea  of  Adam  and  Solimani. 

We  have  already  mentioned  ue  pulp  of  potatoes  aa  amount  the  aohstuice* 
from  which  alcohol  ina^  be  obtained ;  and  the  manufacture  hai  been  for  soaie  time 
paat  carried  on  in  vanoua  places  with  great  luccest.  The  i^ipanta*  and  proees* 
which  we  are  now  about  to  describe,  are  bolhof  foreign  invention,  and  were  intro- 
duced into  this  country  by  the  patentee,  M.  Saintmarc,  of  the  Belmont  DiatiUery, 
Vanxhall.  Thepotatoeabebgfirst  washed  clean,  are  taken  to  a  mill  and  eround 
iota  pulp.  Thi*  pulp  ii  then  mixed  with  a  large  quantity  of  water,  which  taka* 
np  the  chief  part  of  the  contaminatiiig  brown  colouring  matter,  and  it  ia  then 
jutted  through  a  coarse  sieve,  which,  detaining  those  pieces  that  have  eaemed 
flM  mill  without  being  ground  into  pulp,  they  are  rejected  as  ineligible  for  Mr- 
mentation,  and  applied  to  the  feeding  of  piga.  The  pulpy  Uquid  thus  freed 
bom  the  coarser  pieces,  runt  into  a  trough  containing  a  number  of  imBll  holes, 
and  lined  in  the  inside  with  a  linen  cloth  aufiiciently  fine  toprevent  the  floating 
particle*  of  atarch  from  pasaiug  through ,  the  water  then  drains  through  the 
linen,  leaving  the  pulp  and  atarch  to  aettte  in  a  mass.  When  it  has  sufficiently 
drained,  and  become  solid  and  compact,  it  is  removed  from  thence  and  laid 
Bpoa  a  pWered  floor,  which  r^idly  absorb*  a  great  portion  of  its  moi*tnr« 
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loiby  limtirvty,  It  li  BArTBud*  ptacM  m  »  kUn  or«o*a.  which  MmplsUa 
ih&l  pari  (it  ibr  iiTocm.  In  the  d^  iUm  Uie  jiulp  nuj  bt  ki-|i(  iinlnlurrJ  foi 
Iran,  aad  mw  ibrrdotv  bv  ttanA  •>«;  for  ftiCnre  uwu  Tba  mt  palp  IwiqB, 
iMWCviir,  eqiMlljr  MiricMUo  Ibr  iminiMluiLe  iemniUliaii,lb(c«UMMawIaa  U 
dry  it  if  itw  ■nn*!  proccsMS  in  <liuiUMi(in  cui  b«  ccriM  forward  at  tW  lim* 


Sunpoting  tli«  pul|<  to  bo  mtd  in  t)i«  Jjjr  Matp,  it  ii  cut,  or  linikm  tn  jiiccn. 
anil  nIxM  In  tbe  ini  a,  with  BiitSciMil  hoi  walar  lo  hring  tt  to  ilie  comiitcnte 
of  crcKiii.  'Fhe  tmuI  (.  lined  witli  IcikI,  nnil  cillcil  tlio  (tpoeaiptaiiig  vcud,  U 
then  tobr  lupplicd  trilli  water  t'>  ihcdvptli  nl'  alu'ut  *ix  Inclin;  to  lliii^  a  ^lUDtiQr 
of  ailphurlc  add  it  to  bo  addi^,  in  tbo  proportion  of  ihrrc  paimtlii  of  km 
Id  rvcry  hnndnd  poumfa  of  dry  pulpi  but  only  Itn  poimib  of  (lie  ncid  to 
trrtry  htiadn-d  poiindi  of  tbo  wrl  pulp,  llin  ^lut«d  pulp  m  t^ii  to  be  dia- 
rliarxcil  ttaiu  the  rcMd  a,  UiroUKh  tlic  cock  into  t,  oontaiaing  the  diliMcd 
acid  I  Blrnn  ii  iIkii  to  be  odmiltcd  from  a  boilvr,  (not  tliowii  In  the  «>««*• 
iBf,)  by  turning  the  pouk  in  ih«  pipn  e,  wliieh  dcKcuJ*  to  the  btiltoin  of  (Ke 
vewcl,  where  it  in  mode  to  luue  from  a  itcam-boi ;  the  hfnC  cuxi  Ibo  tnix- 
tura  lo  bail,  ami,  iifttr  four  or  llv*  huun'  rbullitlon,  IIm  dM«tDpa>itian  i«  <on- 
ttlcnd  eoinpUtr.  Brfore,  however,  dpicrilHniF  the  next  put  of  the  ptoccM,  we 
tlMnU  noike  (hat  a  worm-tub  J,  Bipl>lirii  wiih  water  frum  a  >cn-icc-pipe,  it 
plaeni  on  thg  top  at  the  d«cain|io*iiig  wmt!;  the  vajKiun  from  ■))«  Wiling 
liquid  boicatli  mlet  thi<  worn,  and  arc  thmiii  condcnKd  by  tn>mmi(tin( 
their  ealoric  to  ibv  surroundlM  water ;  and  Oio  wntn  that  made  hot.  mttw 
(€« rriilvaitkli^  ibr  ralawilli  IWah  par liun*  from  time  to  lim*,  a*  It  ana/b*  r^ 
quitvil.  by  nmitof  nooiuiecIincUibe/runiiibrd  wiiha  ilep-coak.  TbeeoaWnti 
of  tlw  vmtl  i,  afUr  dKOinpontJuii,  ar*  dlicnftrRcd  into  the  utunllng  mMl  g, 
and.  during  the  time  lliat  it  ii  runmnx>  aquniiUty  of  lime,  or  chalk,  iu  wlulion, 
may  Iw  ponred  in  anionR  it  ai  long  ai  any  iiri-rvitcrnci!  cniilinu*^  which  will 
vary aci-iird ill;;  lo  ibe  di-t-rvu  orcon<:<'nirjtiir.-ii  n{  ihc  acid;  but,  in  g^nvtn),  thrt* 
pouU'U  uT  cliiuic,  or  liinr,  will  be  fuiiod  lulKcieiil  \o  nalurate  each  pound  of  aid 
jilivrti;  acid  vniplo}-cd  in  the  prvcvdiii^  pari  of  the  piocna.  The  lii{oid  in  the 
lalaretlnx  r«*cl  Itaiitne  now  become  Irjaiparpnt.  k  ii  lo  be  drawn  M  Into  ibt 
lenneiiting  vat  A,  placed  beneath,  leaving  ili*  pmipitaled  atdinpenl  ondiitiirbed 
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at  the  bottom  whSe  the  clear  liquor  ia  runniog.  Tlie  diicbarge  eocV  IwinK 
closed,  the  sedimeDt  ■nay  be  itiired  up  with  a  qunnlity  of  water,  to  laVe  up 
whatever  Baccharine  or  Crrmentable  mutter  it  may  contain  ;  thit  ahould  be 
allowed  to  aubside  train,  and  the  clear  hqitor  then  to  be  added  to  the  fonner  in 
the  Tat  hensath.  To  pTomute  the  fermentation,  a  quantity  of  yeait  ii  now  to 
^  added  to  the  liquid,  in  the  proportion  of  three  pounija  to  every  hundred 
pounda  of  potaloe  pulp.  During  the  fermentation,  which  usually  occupies  from 
fifteen  to  twenty  day*,  the  temperatm-e  of  tbe  liquid  should  be  preierved  at 
&om  900  to  lOC^  Ftmr.,  and  the  atmoaphere  of  (he  room  where  it  ii  conducted, 
at  from  80°  to  85°.  The  patentee  having  discovered  that  the  introduction  of 
hydrogen  gas  facilitates  the  fermentative  process,  besides  increasing  and 
improving  the  product,  further  directs  tliat  the  vat  should  be  furnished  with  a 
tube  i,  along  which  the  gas  ia  to  be  forced,  by  means  of  a  numa  into  the 
liquid.  The  lube,  after  descending  to  the  bottom  of  the  vessel,  takes  a  hori- 
tontal  ser|icntine  coarse ;  in  this  part  it  ia  perforated  with  numerous  small 
holes,  through  which  the  gas  escapes  and  bubbles  up  through  the  liquid.  This 
injection  of  the  gas  should  be  coiitiuued  until  the  carbonic  acid  gas,  in  the 
upper  part  of  the  vat,  contains  an  excess  of  the  hydrogen,  ilie  patentee  ia  of 
opmion  that  the  introduction  of  hydrogen  gas  may  be  very  advantageously 
used,  not  only  in  this  process,  but  in  the  fermentation  of  all  matten  from 
which  spu-it  or  alcohol  is  to  be  extracted.  When  the  vinous  fermentation  haa 
ceased,  the  liquor  is  to  be  drawn  off  through  the  tube  into  tbe  still  i.  ThJl 
still  is  of  the  ordinary  construction,  except  that  instead  of  having  a  laige  bead, 
or  capita),  it  has  a  long  neck  rising  perpendicularly  from  tlie  body,  the  object 
of  which  is,  that  the  aqueous  part  of  the  vapours  may  be  condensed  before 
entering  the  inclined  port,  and  fall  back  into  the  still,  white  the  more  voladlo 
or  spirituous  pass  on  alone  into  the  bent  arm,  and  from  thence  into  the  refri- 
gerator  or  worm-tub  I,  where  it  is  converted  into  the  ordinary  firat  product  of  dis- 
tillation, called  low  winca  (which  is  a  very  weak  spirit).  Tlie  law  wines  ore 
then  talen  to  another  called  the  low  wine-still,  a  section  of  which  is  shewn  in 
tbe  accompanying  engraving. 


m  is  the  body  of  the  still  lixud  in  brick-viurk  oter  a  I'urnoce;  a  lojig  perpen- 
dicular neck  procccda  from  this  us  iji  the  waah-still.  the  object  of  which  is,  that 
the  aqueous  part  of  the  vapour  may  be  condensed  as  it  ascends,  and  fdl  back 
agwn  into  the  slill,  while  (he  more  volatile  and  spirituous  passes  on  through 
tbe  (ubc  n  to  the  bottom  of  the  vessel  a.  This  last-mentioned  vessel  has  a  tub 
of  cold  water  placed  on  the  top  of  it,  which  is  kept  supplied  by  the  serrice- 
pipe  p,  and  as  tlie  tube  n  iiasses  through  this  tub,  the  greater  part  of  the  vapour 
Btfii-st  condenses  and  ia  received  into  (he  vessel  o  in  a  liquid  form  ;  but  as  the 
vapour  it  continually  coming  over  from  the  still,  the  condensed  liquor  ia  at 
length  made  to  boil :  tbe  vapour  filling  the  upper  part  of  the  vessel,  from  thenca 
passes  up  the  lube  r  into  the  long  cylmdrical  vessel  »,  wjiich  is  partly  immened 
ir  ii  lonii  ci«tcm  constantly  sup[ilitd  with  ciild  water  by  the  usual  mean*-    Tbe 
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cylindnM)  vmcl  i  ii  diviilnl  b^  Avr  irrik'nJ  pnrtiiiioii  iii'a  iriz  eoMpntawMl 


Mt  Ii4>iiig  n  oommuniiulk'ii  fiuiii  »iic  to  the  diIkt  by  nienni  uf  brat  tufcM  fn» 
0««dlag  frvoi  ill*  U|ipi-r  pw*  •/  ll>«  fttii  nMiipartnMuit,  bi  llm  loavr  pail  ur  llic 
•vcniMi  and.  JEi  tlie  uusa  iiimiiicr,  frvtii  idc  tcconil  to  iho  lliird,  ibr  Ihiid  U 
lb*  fuurUi,  anil  h  on.  li  vill  auw  lie  miillf  artn  llint  tho  mart  iu}aeaii>  par 
iH  ill*  vapotit  Mill  b«  MiidriKtMl  la  tlio  l)r*i  MniijmtnMnt,  «UU  th*  mur*  tcJi 
lita  paMct  to  llic  tcccmd,  *licrc  NitoUior  poninn  erf  ibo  VBpow  M«uinn  a  tiqoid 
ftirm  I  llMinar*  rolntilf  dill  witl  giriiMeil  to  the  tlilnL  and  ibeiKc  to  the  fiM>tt|t 
Snb,«iH]>ixtli,«cciitiliii^M  tli«iR<irii  i>im>ronrlo>>idlvi-tt(\)i>f*^ii*ui*«]i>rtid>^ 
all  jcjii-niliiig.  of  coiirM*,  ut-on  (br  i[i-)tT«e  of  luni  i-iii|il<iyiMt  in  ilir  fiinmco  (m 
raiting  ibc  tatiuur  in  lliv  itiU  m,  aud  ujiun  llic  di-Kivc  u(  col4iipu  of  tlic  wawt 
oirrean^bg  Ute  condi'iiaiiig  VMarb.  To  fiwiir*.  lioBotcr,  tbo  MiiidWdBMioa  «ii 
all  tlia  rapour.  a  lulw  jp  proeecdji  freni  ibo  nppcr  |ih>i  of  iho  aialb  cofnfwt 
Bieiil.  liwi  to  a  roiisidetaUe  bright,  llim  takts  a  heriioDtal  «aimr)  aiid 
iiwlljr,  iliocciidi  iiiiii  a  t|iira)  wunn  jilacad  iii  a  Itib  of  cuU  natpr.  slieia 
making  a  )<>>■)(  dtruilam  paMafc,  It  I*  dclir«nd  Iniiii  ibc  bottom  nilu  a  reodvf ■ 
in  ao  Doncpiitrawd  a  fonn,  aa  to  be  ■earljr  in  th«  Mate  of  pure  ahvboL  A' 
lb*  baWom  of  lb<-  cfllndrical  raawl  *,  a  aqiarat*  aliart  pip«,  wiib  ■  cock,  firu 
oc(^  Iroan  cacb  coinnittnciit,  tMidliu  inlo  tlia  kaiK  pipo  u,  wbich  bdiif  aki 
ftiitii*b«d  <ritb  0  cock  at  Ntb*r  aiid,  iW  ipirii  <oiit«iD«4  in  any  comparanMii 
■nay  Iw  drawn  nirditliiiclly -,  lliv  r"iilaiilj<  of  any,  or  all  of  llie  p*p^  viay  like- 
wiae  be  drann  off  by  tlie  pipo  a  into  the  tcmcI  «  fat  radinttllBtion ;  aiid  tin 
*Ma<l  o  mar  hr  iliariiafK«<l  back  into  iha  atill  whM  dfdrvd,  bv  tbf  pipe  e 
kuvlaff  a  mvV  fot  lliat  purpoaa.  Altbmgh  ibl*  apparalw  li  «*U  ailiifilrd  (or  lt> 
iot«ti<led  piir}>(wr,  and  u  nrwtn  ikl*  country  (wlii-ni  ilic  v«]t*l>ou*  tiaiure  of  IIk 
onoiaa  Uwi  picvliiidc,  in  a  great  nieaMrv,  nny  ini|ira*emenu  in  iha  art  irf 
datillalkin)  <tt  nuat  ofaMTvo  Uinl  liiilc  invvniiiiii  Wbrra  dbplayvdonllwparf 
of  the  palcniM.  aa  almeil  ever}-  pait  of  it  ii  oojiicd  rnim  a|)Mnilii«  long  mec 
iBvenlcd,  a:iil  in  uw  in  France  I'ur  n  furllicr  awount  i<f  diitillalory  apfia 
nuuN,  wa  refer  our  ruailara  to  tlie  aitlclv  DiaiiLt  tiioii,  under  wliirli  bnul  will 
b«  ^iiiid  a  diwripiion  of  a  great  variaty  of  ttilli  nnd  opjiaraliu  cmiiKCicd  lliero 
with,  wbich  the  Ict^tb  to  wbicb  we  hare  estcndcd  the  prcaent  arlkle  prevent! 
our  aolicui);  iii  (hi*  ptaor. 

Wlicii,  b;  irpnaled  diMillaiion,  Ibc  alcohdic  mixlitrr  i)  htougbl  In  a  ceiladi' 
degree  uf  ronceniraiion,  the  affinity  at  iho  oleohul  for  the  wniir  «iih  vbicb  li 
iailill  Miiibiiml,  aided  by  l&agruatmceniii  ibc  profiorliuii  of  ibe  aleubn)  lu  ihi 
water,  brcDoiei  ao  groM,  tkal  no  fiprtber  ■rpatatn^i  uf  the  coiiMiliieiil  )>uit*  <il 
ibi'  ii^ixlari!  can  be  effected  by  diatillntion.  Alcvliul  belnf  mucli  l!;;birT  ihaa 
aatcr,  ilit  apoe.  crnv.  u  iiicd  m  a  tett  of  ila  purily.  Fourctojr  nfiiBidered  it  a> 
m-iiried  l»  llw  bighcat  notiit  when  iu  tpec.  grov.  u-m  6'i9,  thai  of  wbIct  lioine 
ICKH>i  aed  Ibifl  ii,  pnliapay  neariy  a*  far  ii*  it  nui  be  cartM  by  nMrodlnil 
bilioB.  Alooho).  however,  (■  not  Jn  lliia  *la!e  piiie  (nor,  indeed,  h  any  pcoeea* 
known  by  which  il  may  be  rendered  nnlij-draui,  or  perftvtiy  fro*  fVoBi  wnl««). 
biM  it  may  W  IWcd  from  a  l^iithrr  )K>rtiiin  of  wnier  by  inrana  of  on  alkaliof 
aalt  For  Ihii  piupnie,  minintc  of  lodn  (coiRni<ni  inll),  nuy  be  adiuitaseoualy 
Minloyed,  by  fint  depriviiiL'  it  of  iti  water  vf  irryaialllxalinii  hy  br«l,  osd 
adiltiig  it  hot  to  llie  tpjni.  II  it,  bowee*r,  cuiHiilrred  ]iref«Table  to  niipliiy  (be 
Mib-cnibonalo  of  potatb.  AbcMit  a  third  part  of  tlie  wclBhl  uf  lite  aloohM 
ahnuld  be  added  to  it  in  ■  gloaa  reaMl.  be  wvl]  ihnkeii,  and  lli«n  allowed  U> 
aubatile.  "Hie  >nll  will  be  fennd  to  Imie  abi<'>Thi>il  water  from  iho  ateabnl 
which  briiu  decanted,  more  of  the  ult  ia  to  bv  added,  nnd  l)ie  procett  con 
tlnuad  until  the  talt  falla  dij  g.1  the  hultoin  nf  llif  vcaaeL  tht  aU-ohol  miirt 
new  lie  lubjecled  to  final  dikiliUliini  in  n  watiT-b^-lli,  to  depiiie  il  vf  ibe  red 
tint  derived  from  the  pdluih,  ni  well  ni  lo  Ircr  it  from  tbe  alkuli  held  in  aolu 
tion.  A  mual  important  imfrovemcnl  upou  lliia  method  <S  recii&miion  hai 
been  inientrd  by  ■  Frencli  cliemiaL,  Il  cnniliu  in  |>lni;i(ig  a  qilanlily  of  dty 
■nutiite  uf  lime,  or  other  dcliaucicenl  aiall,  in  a  lnr;ge  ihallow-wntrec  veaiel 
in  Uiia  la  plaord  uiother  viwiel  of  ainnllrr  iliiiieiiniun*,  and  railla^  upon  tlia 
boHofu  on  abcrt  Ian,  anil  eoolainiiijt  ihv  di!titi-d  ifiril  (brandy  for  inataiice)  lo 
ba  «HK«nlrat«d;  wo  outer,  m  lanr^r  veawl,  ii  then  oovwed  il«nia,  and  prcpcitf 


Tl  ALCOHOL. 

1u*ed,  to  prevent  the  escape  of  llie  ipirit     A  leriea  oT  double  veisei  nxt 

BTTBnged  benealh  the  former,  charevd   uith  the  deliquescent  ialt  onlj ;  and 

pipes  of  GomTnunication  lead  troui  one  to  the  other,  and  are  fumiNhed  with 

Btup  eoclu.     These  arrangements,  aa  well  as  the  process,  will  be  perfectly  well 

underatood  upon  reference  lo  the  annexed  diagram,     a  is  the  Te»el  contain  iiif 

the   deliquescent   nit;    h,    that   containing   the  | — -— 

dilute  spirit ;  the  coTer  of  a  being  well  cioaed  and   |    aN, 

luted,  it  is  left  for  several  days  In  attract  the  j 

water  frorn  the  spirit;   and  wnen  the  former  is 

supposed   to   be   fully   saturated   with    aqueous 

particles,  Ihe  spirit  in  h  (coniiderably  improved 

JO  strength)  is  drawn  off  into  d  by  turning  the 

cock  e.     This  second  Tessel  being  also  provided 

with  a  strstum  of  muriate  of  lime,  the  process  of 

concentralioD  recommences  by  a  farther  ahatrae- 

tion  of  the  water  contained  in  the  spirit.    In  Ilka 
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Hon  01  ine  water  coniamen  m  tne  apirii.    in  ii&n  i 

manner  the  spirit  may  Le  successively  operated  \f  \ 
npon  l^  the  salts  contdned  in  the  vessels  e  and  ' 

/,  and,  if  required,  by  an  additions!  number  of  vessels,  until  alcohol  of  the 
greatest  purity  ia  obtained.  As  each  vessel  is  successively  emptied,  the  satu- 
nted  salt  ia  taken  away  and  replaced  with  a  fresh  quantity  of  dry  sail,  when 
it  is  ready  to  operate  upon  another  portion  of  spirit  let  on  from  above.  There 
ia  another  method  by  which  the  atrongeat  alcohol  may  be  obtained,  although 
the  procesa,  as  usually  conducted,  is  rather  dilatory.  It  has  been  ascertained 
that  bladder  is  impervioua  to  alcohol,  although  pervious  to  water;  so  that  if  a 
portion  of  alcohol  be  confined  in  a  bladder,  the  water  will  be  evaporated  in  the 
course  of  a  few  days,  whilst  the  alcohol  remains,  but  in  a  highly  concentrated 
atate.  Tiie  following  information  on  the  subject  is  extracted  from  Ferrusac'i 
Bulletin,  Mai,  1826,  and,  we  doubt  not,  may  bv  'urned  to  practical  advantage. 
M.  Soemmering,  in  a  memoir  to  the  Academy  of  Sciences  at  Munich,  states 
that  alcohol  in  a  vessel  covered  with  a  bladder,  the  latter  not  being  in  contact 
with  llie  fluid,  loses,  when  exposed  lo  a  dry  atraoaphcre,  much  of  its  water,  and 
becomes  stronger;  but  if  Ihe  vessel  tlius  closed  be  exposed  to  a  damp  air,  the 
'  alcohol  attracts  humidity  and  becomes  weaker.  In  a  second  memoir  the  author 
■lates  more  particularly  the  eltect  of  bringing  alcohol  into  more  immediate  con- 
tact with  the  membrane.  If  a  bladder  be  fiiled  with  IG  oz.  of  alcohol  at  75°, 
and  be  well  closed  and  suspended  over  a  sand  bath,  or  placed  near  a  warm 
■tove,  so  aa  to  remain  at  the  distance  of  more  than  an  inch  from  the  hot  surface, 
it  becomes  in  a  few  days  reduced  to  a  fourth  of  its  volume,  and  is  nearly  or 

aule  anhydrous.  M.  Soemmering  prepares  fnr  this  piu^ose  calves'  or  beeves' 
adders,  by  ateeping  them  lirat  in  water,  wushing,  inflating,  and  cleansing 
them  from  grease  and  other  extraneous  matters,  tyin^  the  ureters  carefully,  and 
then  rcturnm^  them  to  the  water  to  clear  off  more  tully  the  interior  mucosity. 
After  having  milated  and  dried  the  bladders,  M.Soemmering  covers  them  with 
B  solution  of  iclbyocollo,  one  coating  inteniully  and  two  externally.  Tbe 
bladders  thus  become  firmer,  anil  tbe  concentration  succeeds  better.  It  is  better 
not  to  fill  the  bladder  entirely,  but  to  leave  a  small  space  empty.  The  bladder 
it  not  moist  to  the  touch,  and  gives  out  no  odour  of  alcohol.  If  the  latter  be 
below  16"  Baum£,  the  bladder  then  aofteus  a  little,  and  appears  moist  to  the 
touch.  Bladders  prepared  as  aboie  may  be  employed  more  than  a  hundred 
limes,  although  they  at  length  acquire  a  yellowish  brown  colour,  and  became  a 
little  wrinkled  and  leathery.  The  swimming  bladder  of  the  salmon  is  not  fit 
for  these  experiments.  Alcohol  of  72°  was  put  into  one  uf  them,  and  after  a-i 
ciQKnure  of  thirty-two  hours,  it  bad  lusc  more  than  onc-tbird  of  its  volume,  and 
was  weakened  12°  ;  the  alcoholic  vapour  was  perccii'ed  by  the  imell.  Of  two 
bladders  of  equal  siic,  into  one  was  put  8  oz,  of  water,  and  into  the  other  8  oi. 
of  alcohol.  They  were  placed  side  by  aide  exposed  to  a  slight  Jieat.  In  lour 
days  the  water  had  entirely  disappeared,  wbilut  the  alcohol  had  scarcely  tost  an 
ounce  of  its  weight.  Mineral  waters,  and  the  water  of  wells,  evaporate  and 
depoait  on  tbe  interior  of  bladderx  the  saline  particles  which  they  contain. 
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tNt  heni  h«  MtiTmientlr  manaMil,  nlMoliitc  •IcohcJ  may  be  obtained  in  froai 
«ix  i<r  twrir*  bmm.  Solw  h«Nt  it  «vvii  miincUal  tu  pmnirt  BiihfdrMM  ■IcobiJ 
Wine  placid  in  preptrcd  blmliUn  cootrocU  no  bail  odour ;  it  umnra  a  iagper 
oolour,  Bi>qium  muiv  nroniaanil  n  milder  tostv,  bimI  bccnmra  grncrallf  •troiwcr 
Spirit*  ot  (ur|M-iitiii«  of  7S*  cocilninrd  iii  a  glan  vatul  cicard  with  a  bladStr, 
lull  iiMhin^  in  roar  T<a».  CoiK-tnirAtfd  vincgaf  hnl  Iho  iialTDf  lu  volusia  In 
four  m<initu ;  the  uiner  baif  acquired  man  caiui*>eiK7,  and  bad  no  louet  an 
acid  tm«.  Tb*  valtr  cf  ar»ngt  flowor*  w«a  about  ent-third  >vaparai«3  in  a 
toil  tnonlha,  apocartd  l«  h«vc  a  Matgtt  odour,  and,  coawquinllf,  liad  lou 
BoiliinK  oTili  maiile  principle.  How  npnioaentoof  M,  Socramrriog  dearly 
ntabUaiiiag  (h«  fuel  ilmt  bladder  h  Impervloo*  to  aleotiol,  *c  ban  no  doubt 
llul  on  account  of  iho  little  beat  nccmary  to  tthst  Mt  rvcllll«atioB,  It  may 
bn  one  or  icteot  ivonmn}-,  i(  an  ippirahi*  <an  be  dc^viicd  for  caaiducliiic 
llie  jimcraa  exwattvely  aivl  ail)!  tlitlu  Ubour.  Pot  titl*  purjiOM)  «c  >*il3 
*i>tttc^'  iImi,  Inataad  at  ibr  orilinnry  animal  bladder,  tho  (Baoji^pu  at  oxen 
ahmild  be  employed,  aa  cxMiaing  a  Ureer  «urfac«  to  tlie  air,  and  a*  more  eon- 
vanimit  fur  lizing  into  •  uiltabl*  IVaininj,  wliicb  might  b«  placed  In  a  healed 
apirtnipnt,  or,  in  vann  cbmatea,  lo  tbc  b«nl  et  iha  lun.  Such  an  orranicnneNt 
b  ilieirn  in  t)>c  foUoving  diagram,    a  a  arc  the  OMpbafiM  bbidder*,  ditlended 


liriuMn  a  fmiii'it^  i  A  and  c  r,  whicii  i<  cxhiliiirJ  at,  btt>krn  away  tuwiirdi  (l« 
middle,  to  (Iktu  li.il  il  may  be  inaAv  ol  any  DoiiTmlcnl  Icii^  ur  widlli.  I'll* 
hari  il  il  counerl  llii-  upper  anil  tower  piucet,  and  carry  Hie  piroU  or  axle* 
«lii«h  lum  in  llie  mu  bnamii  or  »ippOTIj)  t  e,  >hrvn  in  tvctimi.  Tlte  upper 
•ills  of  lli«  frame  l  b  reporeaeDts  a  tqiihre  or  round  (ak.  in  utiicli  an  made  cir- 
eiilar  apcituris  for  tin  TKeptluii  nf  the  upper  <4id«  of  l)ie  Uaddert «  a,  kHit 
ofipn  and  diMendnl  bv  lODulrn  rin^  and  properly  ti-ciurd  by  ci-inent.  'ITi« 
love*  mda  of  till-  bluibkri  pan  lliniudi  siinilat  apertnm  tn  ilir  lintl>iiii  Mil, 
wlknc  llicy  ore  ormcnlvil  and  ki'jii  rloMd  m  and  stCBted  Ituiii  iiijuiy  by  a 
bocud  »cr»wcd  over  tlxriii  into  tin-  taiI  r  c.  Wo  nil  nov  luppoM  I'mt  Qfty  (tu 
any  olhrr  iiuintirr)  of  nicli  lilnildi'n  ore  Sied  lo  a  frame,  and  cliuiged  aiili 
(lilulttl  spirit,  by  meant  of  a  buir  and  noaib  conDrcted  la  Ibc  cih.'L  /;  tliat 
(lone,  t!i«  eook  /  i*  to  Iw  doird.  tn  tlie  lamo  manner  Ul  nil  tho  ulhcr  fr;inirt 
iu  lliif  apartUMUi  or  manufactory  be  ebarvcd,  of  nhjcli  there  tnny  be  any  uutnhci. 
In  too  ftanie*  2000  «T  3000  ^mIIoiik  iiii^it  be  luipended.  'rbe  whole  iboiild 
then  be  *nbnulleil  lo  a  siudeialc  bent,  a«  of  ilio  iUli,  or  a  Motv,  Ire.  When  it 
i«  found  iliHI  lliv  tpirit  ho*  ]inni-(l  with  it)  noueniu  fluid  in  any  of  Lli*  (Hinn, 
lbe|i  are  lo  be  lutued  half  wny  tunnd  uu  lliun  ptvota,  by  «hicb  Ifaf  Hp|ier  «do 
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H  boconiM  tb«  under,  bikI  Itie  c<ck  licing  o[>Fnc(l.  the  tonotntiRted  (fdrtl  iiMjr 
b«  iluchiiTfod  bj muiu t>r a  hiHd  mlo  niiltabli'  rcfiiiiviilc  liiBleiMlc>rainM«bl« 
or  (wincinn  fnmt,  a  fixed  one  ini|,-li(  )i<'  idrJ,  Liy  rluiniiig  liiu  botKiin  rail  (tiiiit 
whiuti  itiv  lowrr  cikd*  or  tlip  blml'li'i  "re  iiuctUd)  af  a  lube  diuilar  to  tliv 
upper  oar,  and  fittiii|;  it  witli  a  diicliargc  cikIe. 

from  the  circunittaocB  of  almlml  liuUinn  nt  a  Umptraturc  aattairrMf 
balow  th«  boilini:  point  of  waUr,  mniiy  pfmmi  buvc  luppoifd  tlul  iU  rapoiir 
miKbt  be  tinmuftmaij  wUtitulcd  (ur  nwn  m  a  prima  mom  o(  naoliineiy. 
Tli«  Gnt  iMggMtion  to  thU  tSiM  wn  ihiuk  oiKiiuiled  aiib  the  Iter.  E.  Cart 
wrisht;  but  we  arc  not  aware  or  any  ailvinpU  tii  cairy  it  into  vUi-cl  provioMt 
to  uiuu-  or  Mr.  Howard,  who  tiwlc  mit  a  pntvni  in  iSIi,  for  an  apparalu*  (or 
Ih*  pirpotr.  Rind  vndMvuiirvd  wiili  peat  pcncverance  M  bring  tl  lo  pcribclinn, 
but,  «c  bdleve,  williout  moocw.  d*  we  c«iini>l  And  tlial  any  ni^Ma  at  that 
it|^  I  Iptiini  hnit  bMB  brought  inlu  inr.  The  loUowiox  dcvtipnon,  with  the 
•■neud  Mgrariiigf,  will  expUin  the  nuure  ot  tiic  »ppar»tu«.     A  and  U  mn 
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iwo  cylinder!  tiT  njunl  oMclly,  communicating  ot  tlie  lower  part  by  a  pipe,  or 
naunsc  C.  The*e  <yliiid«r>  contain  a  quuntily  of  oU,  mtrcary,  or  ullivr  lluid, 
(wliich  will  not  rlM  m  vapour  iit  llic  lriiipr;rji[urc  lu  uliich  ii  ii  to  be  cxpoied,) 
iDlHcimt  Lo  fill  ibe  bMe  of  iinc  cylinder,  untl  ciukciy  ihc  wli»lc  nf  ihi^  olbve 
cvliiidcr.  Within  the  cylinder  B  w  a  piitan  cxpuied  above  to  the  prcuurc  oi 
the  atiiiMphtre  i  II  hoi  a  pi*ton  rod,  and  it  pai-ktd  in  the  :hiiu1  muiiner.  In 
the  otbitr  cylinder  A  i>  ■  thin  metallic  diih  U  Hoating  freely  npun  iho  •urfuo« 
of  til*  «ll,  or  olhvr  fluid,  before-mentioned.  Thii  latter  cylinder  hai  u  Um,  per 
fccllj  Mr-ti)[hl,  faiteiied  down  upon  it,  luid  thmuKh  a  ttnAliie-buk  in  th* 
cenirt  of  tbe  top,  pauei  a  tube  E  tennrtiatiii^-  within  the  cytindvr  in  a  imall 
nonkv  piercnd  with  nuinerouii  »mall  lii>Ieii.  In  the  coitr  of  (he  cylinder  ii  a 
flap-valva  O,  which  it  npencd  bv  a  (■»!  11  striking  it;  the  vnke  !■  kept  up  ii* 
ill  unt  bf  a  crane  Beck-apriiij-  ■bote  it ;  thi'  VHlv«-rvd  worki  lliiough  un  ail- 
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rii-lit  •mffing-bax  I ;  •  nfplv-vnlrs  K  i*  plaml  on  ibe  ton  of  the  rylindM.    In 

.  Ibi*  jdMna  It  M  oriftrc  flllml  villi  n  pki)^  hy  monia  or  vlilch  tlie  Iwichl  uf  tlw 

abave  Ibc  fitton  (ll  ihonlil  alrtj-i  b«  knit  « IJtIk  ibovo  Ike  pMoii)  imv 

I  nguUW ;  mkI  at  N  U  b  cock,  bj-  whi<h  Uio  lliaid  may  bi  ailliilimBn  rram 

rba  cyliBtlcni.    TIm  CT^iiadoTS,  and  lli<*  llalil  containr*)  dicrajo,  on  br^lfil  l>y  ■ 

■iffieieBi  nainber  «f  arganil  UmM  jilnccd  beneath  tli«in;  an4  the  cylinder  A, 

and  lli«  lower  pan  of  the  cj-liDiler  B,  are  tumntnilail  by  a  cuing,  iMrfng  a 

mimII  (pace  bt(«e(D  tlwm,  to  t»  to  oeaftno  and  eanj  the  hcol«<l  air  eatjnlj 

■Mund  thm.     On  ihe  t«fi  of  (be  cuinK  u  a  cliunDn-  P  prorided  with  a 

rtft<l«r  Q.  the  brUer  to  n-gulnte  titr  heat  of  the  air  within  the  eMmg.    By 

neana  of  a  inull  fbrct-pumii  It,  which  it  worktd  by  th«  cnciae,  a  •i««ll  qiuu>- 

•Jly  of  oktatml  U  ilrawn  rt«in  tM  oondniKr,  «nd  thrown  aodiknlr  lltrmgn  tb» 

pipe  B  0*  l«  tlM  floadnit'dUti  D,  vliicl^  belief  prerioiuly  txaled  ny  the  oi^  or 

L  ntlier  (luiil  taodiaiB,  on  wliicli  il  floab  oukkh',  convetu  the  olcaho)  lata  vnenur, 

Mrbjcli,  proMtng  upon  Uio  ilid^  and  the  oil  on  winch  it  float*,  forcn  Ihc  oil 

'*         '    the  horisoolAl  pauogc,  and  nuKa  ll>e  piston  tu  tU  hi|ihett  point  of 

n.     Ilia  valr#  in  (h;  cyliodcT  A  beinc  now  opened,  ibe  vapour  cicapea 

by  a  lube  S  tiiio  a  Nparolc  rtaad,  and  U  there  condnitvd ;    tli*  pi*U<i  Ihen 

,  4««ceiidii  b^  Uie  prMratv  of  die  ataoowhere,  and  thu  d»li  D  i>  corned  ocwb  to 

I'the  tup  of  ibe  vapour  cjlbdtr  A.     Tho  tab*  S  li  diridnl  ia  tlie  middle  hy  a 

:  tin^-  a  of  wood,  coik,  or  other  non-condnoting  ■ubalanoe,  making  an  air- 

ght  jeiai,  and  ta  in*«<rl«d  faili}  a  drcular  lub*,  or  bellow  ring  V  V,  fram  which 

I  Dtunber  of  imall  thin  copper  plpm  U  U  draresd.    The  lcw*r  c»di  of  Ihcaa 

ifa  art  iuieitod  IbIo  another  rtatl  W,  wblch  form*  a  reMmir  for  tbr 

i*B|ioar    when   coodcncd.     Tlia  liauid    rornird   by  (be  condenaadnn   of  ihe 

iTilMaT,  Biajf  be  drawn  off  by  the  pipe  and  cock  d.    TTio  caiMr  and  upper  part 

Mf  the  DondonMT,  ha*  uimn  it  a  cireutnr  open  baiin  X,  which  la  kvol  nipplkd 

[.Mitli  water  by  a  pump,  or  any  ooinTenlcnt  meam.    'Hie  unall  liAo  U  arc  each 

;  nalid  with  flannel,  or  other  pctnui  lub- 

>  of  Ukc  natun,  th«  upiier  end  of  which 

*  Imi^I  uvcr  tbc  bason  X  into  the  water :  and, 

•otlag  lik«  a  ayphua,  <«iid«e(t  Uie  wakr  otvt 

I  (hw  aurihce  of  Uu  lubra  U.  down  Into  a  vcMel 

|T  bakiw  iheoi.     Within  Ihe  ciwlc,  formed  by 

imall  lubn^  Uabnner  kept  in  rapid  motion 

'  Cb'  engine,  by  wUcli  mcaiiii  a  itreAm  of  air 

I  thrtjwii  upon  in*  wet  flannel,  and  (he  heat  )■, 

rinMiMxpirntry,  mora  rapUly  wRraolnl  from  the 

|«uad«inr.    Prcvionity  to  artling  tha  ontino  lo 

tb.  h  M  n*o«Mary  lo  withdraw  the  air  from 

ba  vnfiour  cylinder  and  coadennfr,  which  ii 

bf  nwaa*  of  an  riliaiMlinK  pump  or  ■)■- 

apfliad  at  r,  lo  n  pipe  willi  a  >ti^>M:oek 

d  Ml  the  top  of  the  coiidenaer.  Thr  liquid 

I  ba  «MT«tt«d  into  Ttfioiir  tar  working  ibe 

lina.  M  wboduced  into  tho  tVMrrelr  ml  (he 

Pta   ol    ihe  Doiidenter,   through  a  tabs  < 

^  bya-KTowcDp/.   /I;.2,*how«amelliad 

L'of  altccting  the  ceaJcatalion  hy  injeetioB.  Tha 

^p.-  .  cunv-yt  tha  vapour  Gram  the  Tapoiir 

eytiiti'oi  inio  ilie  condenatry,  wlilch  li  formed 

of  oopr-i  I  ut  tliin  at  tlie  preaaurc  will  admit  of, 

and  nrliiiU  oantatr.]  a  portion  of  atcotinl.  which 

[  way  Iw  iiitrMtucetl  bj-  tbe  tube  e  m  iM-rore,  or 

bv  a  baud  o  ond  a  utop-cock  |>  on  the  lop  at 

g.     A  HlUng  pump  h  b  put  in  motion  by  tltc 

Migin^  *:  ibe  aame  time  ihal  tbe  valve  (i  (in 

p/V-  >)  '•  opened,  and  Ibe  pump  withdrawing  a  i|unnlily  of  iku  olcohel  fioni 

}fUM  t«aef  part  of  the  eondenacr  g,  iigecb  il  into  tho  uune  veitd  at  ibe  loo, 

-*--  iiauMg  it  Ibrough  a  pipe  or  worm  i,  the  end  of  which  k  bevng  pierced  wifii 
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mnuj'iTni].  holes,  theliquidiadiapetwd  t1irou|hout  thevcuel^,  and  condenung 
the  vapour  therpin,  fallt  with  it  to  the  boltom.  Part  of  thii  liquid  U  again  thrown 
into  the  vapour  cylinder  by  the  pump  R,  to  be  converted  into  vapour,  as  before 
deicribeu ;  and  part  of  it  is  again  employed  to  condeute  the  vapour,  oi  lut 
mentioned.  Tlie  condenser  j  and  the  tubei  connected  therewith,  are  placed  in 
a  cialern  which  is  kept  conitaiilly  full  of  cold  water.  The  engine  above  described 
Rcu  againal  the  pressure  of  the  aim i«p litre,  which  also  etTects  the  return  stroke  of 
the  piston.  Tlie  following  diagram  presents  an 
outline  of  an  arrangement  for  avoiding  thin, 
and  producing  a  double  action,  a  a  ore  the 
vapour  vessclH ;  b  is  the  piston  cylinder  ;  c  the 
piston  working  horizontally.  The  arrangement 
of  the  lamps,  injecting;  tubes,  &c.  is  upon  the 
same  principle  as  licrore.  The  vapour  is 
altemately  generated  with  the  two  vesselso  a, 
and  withdrawn  from  them,  and  acts  upon  the 

Siston  through  the  medium  of  the  oil  or  other  '-tJ—L'' 
uid,  upon  which,  or  upon  (he  thin  copper  *  ^ 
floats  J  d,  the  small  quantity  of  fluid  to  be  evaporated  is  injected,  ai  before 
described.  The  patentee  states  that  lethcr  or  essential  oils  might  be  suhstituled 
for  alcohol,  although  lie  considers  the  latter  preferabie  upon  the  whole,  as  it  is 
more  readily  and  effectually  condensed.  We  have  seen  an  alcoholic  engine, 
intended  for  a  24-horse  power,  in  occasional  o'peration  at  tlie  Iron  Works  at 
Rolherhithe,  where  the  patentee  pcrseveringly  contbues  his  experimental  eflbrts 
on  the  great  scale. 

ALE.     The  name  given  to  a  species  of  malt  liquor.     See  Beeh. 

ALKMBIC.  The  name  formerly  given  to  a  common  distillatory  apparatus, 
now  termed  a  it'ili.     See  Alcouol  and  Distiilation. 

ALKALI.  The  term  is  derived  from  an  Arabic  word  tall,  the  name  of  a 
plant  containing  an  alkali.  The  alkalies  possess  these  general  properties  in 
their  pure  state.  They  are  caustic  and  acrid  (o  the  taste,  i'hey  dissolve  animal 
matter,  and  form  a  saponateoua  compound  with  oils  or  fat.  They  combine  with 
acids  in  definite  proportions ;  the  respective  properties  of  each  are  destroyed, 
and  a  neutral  salt  is  ihc  result.  On  tliis  account,  they  precipitate  most  metall 
Irom  their  acid  solutions.  They  change  moat  of  (he  vegetable  blues  to  green, 
and  restore  tlie  colour  of  a  vegetable  bUie  reddened  by  an  acid.  They  comtune 
with  water  in  any  proportion.  The  most  important  of  Ihc  alkalies  in  commerce 
and  in  the  arts,  are  potash,  soda,  and  ammonia.  The  two  former  of  theie  Me 
generally  called  (he  fixed  alkalies,  and  the  latter,  the  volatile.  Some  of  the 
earths  possess  powerful  alkaline  properties,  and  have,  therefore,  by  some  writen 
in  chcmislry,  been  classed  with  the  alkalies :  these  are  lime,  magnesia,  barytei, 
and  slronlites.  Many  vegetables  also  contain  matter  decidedly  alkaline ;  lucK 
as  morphia,  hyosciama,  strj'chnia,  &c  The  properties  and  uses  of  tbese 
bodies,  will  be  found  under  their  respective  heads. 

ALKAL1METER.  An  instrument  for  ascertaining  the  strength  of  alkalies. 
The  best,  perhaps,  is  a  tube  graduated  into  a  number  of  equal  parts.  Acid  ot 
a  known  specific  gravity,  diluted  with  water,  and  coloured  with  inlusion  of 
litmus,  is  poured  in  imlil  a  given  number  of  parts  is  occupied.  Tlie  alkali 
to  be  tried  is  accurately  weighed,  and  gradually  added  to  the  dilute  acid,  until 
the  original  blue  of  tlie  litmus,  reddened  by  [lie  acid,  is  restored.  The  relativa 
^uanlilv  of  an  alkali  requisite  to  neutralize  n  given  portitfn  of  acid  of  uniform 
ilreneth,  is  a  lest  of  ils  strengtli. 

ALKANET,  or  Buoloss.  A  genus  of  the  Mono^nia  order,  belonging  to 
tlie  Pentandria  class  of  plants.  It  is  found  chiefly  in  the  warmer  regions  of  the 
continrut ;  that  which  grows  in  England  is  iiifirior  in  the  colu<tring  power  of 
its  roots,  for  which  the  plnnt  is  chiefly  vahiublc.  Tlic  greatest  quantity  is  raised 
in  France,  from  whence  it  is  principally  obtained.  Il  the  rnol  of  (ins  plant  il 
digested  in  oil,  ali^ohol,  or  unctuous  metier,  a  deep  red  colour  is  extracted, 
which  il  extensively  employed  in  colouring  various  unguonis,  and  also  in 
staining  mahogany  and  marble.     Ilie  colouring  matter  exists  in  the  barK  of 
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I  iiUni ;  ud  M  the  rooti  oontala  nMrt  hHrk,  «  gi 
r  b  extracted  from  th«tn  Uits  (mm  tlia  <ill»«'  _ 

ALLOY.  A  coiahinalNin  of  lira  er  man:  noUU.  Tli«  larm  la  (onietinM 
(mpl'irril  to  ileaote  ibe  inferior  mrtol  vambaiinl  wilh  mtd  or  nlvcr.  Thiu  it 
i>  Mui  Um  Oaiidafd  liold  of  jcwallfn  li  IS  Mrat*  of  r^il  tuitot  oUoy,  nkW- 
rerr  meul  Oic  klloj'  Diajr  be.  Wlirn  ititlaU  *re  cvinbineil  citlivr  bjr  fuiko  or 
ccncQUlJon,  iho  alioy  fonatd  gvMrall^r  potieMw  propprliM  uid  chuuitn 
xry  ditfereni  froin  tlioM  of  ibo  mpr«li*e  componviUt.  'ni*  Afinitj  ii  mn»> 
datn  treaur,  Minctiian  ItM  i  ibe  fuong  raM  in  mmo  cue*  u  cooiiiltrably 
Uwvt  thao  tbo  inrui.'  PJulkily  b  wmtumM  ciinmMnicakJ,  •omctioiM  d«- 
vtroytA  i  u)d  the  in«Ilc»bililv  and  dnclilitj  of  llie  ■IIoj'  Mddotn  oormpowl 
wiift  iImm  of  ills  meult  fertnuig  it.  Thn«  inpoitatil  <huig*«  woijd  bail  to 
■lie  infennM,  ihol  allojs  an  cliemical  oombiiutMtu,  and  not  mocliankal  miK- 
tnrt*;  but  lh«n  ar*  inasy  o^jtctioiis  to  ikit  luppowlioa,  Ihc  luut  impurianl 
of  wlilcli  aro,  ibai  in*ial*  may  be  («mbinr4  in  unv  pru|iuitli>nit,  and  (hot  thcv 
may  b«  Kprntcd  by  ili«  pcoc«ai  calW  tliquaiiMi,  if  th«ic  ii  a  {icat  dlJEtrtncff 
tn  ta*  TMpMtiv*  tcoiftralun  of  ihciT  fiuing  painla,  Ttuu,  •ilm'  and  lead  may 
V  -A  from  copp«r  by  h*at,  the  copfiai'  rr«ii[rlnc  a  bia^nr  wmiwrBhire 

11  tlian  the  ollivr  two  meuli  moibtned;  and  an  alloy  canlainiog  a 
•  u'Hiiii:'  uniaV  **  nMteunr,  or  ilnc,  laiy  bo  dvraniiKn(<d  by  a  sUong  beat,  lh« 
filed  metal  nnwiiiing  lAittx  the  mote  voUiitc  it  camillcd.  In  inaay  caiMi  « 
ttty  iiBail  iMKFpottion  of  on*  meial  ia  tufUcieni  (o  ckLnse  the  motf  trnporlant 
characMn  of  anotkrr.  A  quarter  of  a  tjiain  of  lead  will  rendcv  an  ounoe  cf 
gM  ptTdoUy  biitlle,  aJiliougli  crithtr  gold  nor  lead  ate  brittle  meiab.  If  % 
nticltla  coeuiiuiw  atvtiiic  be  placed  la  lb*  laina  lire  witli  n  cniciblr  eonlBiniog 
sold,  the  Aitnta  of  the  artcnic  wiU  render  tha  gold  brilde.  Some  of  iho  changM 
tbiM  irnxbiced  are  of  ibe  Blsiotl  liBDartanoe  in  the  arti^  a«  many  «f  tb«  allojv 
arr  far  noro  valiuUr  on  accouol  of  ilie  nevly-acquirvd  |itopi>ttiet,  ihaa  any  of 
ifae  (impte  mdala.  Oold  aud  ailver,  in  iLoJr  pun  >latc.  would  be  totally  itnitt 
lor  lli«  Mtfiil  puTpoaet  to  whicb  they  ar«  uplitd,  if  they  wcie  unalloyed,  on 
•CCMinl  of  tlirtr  i>9An<«».  Evan  ih*  ataMard  curti'iil  cuis  uf  llie  realna  b 
alloyed,  to  r«Dder  iihard,otheTwriMl)ieiif^irauioi]  would  twipcedilyelTacrd.ud 
tho  roia,  by  abraaiun,  would  aoon  becoino  deficient  iu  weight.  Pure  copper 
wonlil  fat  mill  f«#  many  of  the  purpoao  lo  which  ii  ii  u>  nitQilTely  ifpUeaU 
the  arta.  V  it  were  not  alkyid  bv  lome  melal  lo  giro  it  haidncH ;  and  it  ia  dn- 

Klor  thai  il)i'  nielalt  einploytil  fat  tlii*  pnrpoic  are  all  aoR  metala.  Braai, 
ll-ui«(al,  eua-metal.  See.  are  all  allin-«  of  c^per  with  aoft  meUli.  Some 
nitlalt  vliicli  will  not  coinbin«  together  iiniUFJuUely,  may  be  iinilvd  by  the 
ioiTvcntiiin  of  B  ihiiil.  Thut,  mercury  will  out  combine  directly  wilh  lion; 
hut  if  jtinc  or  tin  it  tint  added  lo  the  inm,  an  amalgam  may  be  formed  of  it 
with  iiierciir}-.  It  nuy  h«rt  be  obterved,  that  when  merctii^  li  nniled  to  »Bf 
olhrr  metal,  the  compoond  it  called  an  amalgam.  In  order  to  maike  a  perfect 
oHot,  a  Teiy  intimate  admixture,  by  mccUanic*!  agitoiion,  thould  be  HBeded 
while  the  melal*  an  b  the  5iild  state.  They  iliouTd.  therrCoiP,  be  either  con- 
Maclly  (lined  «ilk  m  wfiMible  rod,  or  repritodly  potirrd  from  one  hot  owsblo 
10  anolher.  ^,  Hakiielt  found  that  the  lower  end  of  a  bar  of  ilandard  geld 
WBB  of  infetMr  tptclAe  gneily  and  value  lo  tha  uppur  •xtremily,  which  would 
be  furmed  by  the  laat  portion*  tii  iha  meul  in  the  enoible.  llie  lurfiice  of 
nslnU,  atao,  ihauld  be  torvfully  defended,  while  in  the  llniil  klHte,  from  tha 
action  of  i)m  alnespbere,  by  a  •Iraliim  of  wax,  |Htch,  or  rain,  if  Ihe  fuaing 
potnl  be  low;  or  hy  a  Uyrr  of  tall,  pounded  gtau.  honx.  tie,  it  il  be  high.  Id 
tUa  wiicb  we  iiliitll  nii-ri'ty  rim:  a  wii  f  ncMiinl  of  ilie  nalnr*  and  eatnpoiitioa 
«f  ibe  moil  imporUnt  alien,  uid  their  tetp«cli>c  uaea.  Where  the  modo  of 
maaufacture  is  comjilimed,  and  inquire*  peculiar  proceaaet,  we  ahall  more  lUljr 
deacribp  thrm  under  their  uveral  heuilt. 

Bna  it  compoied  of  variable  proporiioni  of  xioc  and  copper,  acoordbig  lo  ifcs 
wafcrshirh  il  i>  required.  liigenetal.aboutB  partaof  aiiic are  added loleof  cop- 
per when  mcliri).  Tlir  bralbraatianolmadaby  lhedira«tcon)binatioaDf  thelwo 
fluid  roetala,  but  by  the  procoM  called  oemenution  (See  CE)iSKT.tiiuii).  Tl>e 
v^our  of  the  line  we  b,v  tliii  mode  venibtnei  more  intimatol)'  with  ibt  wfJXT 
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MaiMtha  OoU. — TIitm  puti  capp«r,  1  put  Einc,  and  a  inuU  quantity  of  Lin 
If  these  metab  are  pure,  and  are  melted  in  a  oovercd  cnieiUa  containing  cbar- 
eoal,  the  aHojr  beare  lo  doie  a  TeBcmblance  to  gold  w  to  deceive  rerj  ikilful 
penona. 

Tombae,  or  White  Copptr,  ia  fbnned  of  variable  proportion*  of  copper, 
anenic,  and  tin. 

Pmchbedc. — Five  ot.  pure  copper,  and  1  oz.  xinc.  The  copper  muit  be  firtt 
melted  before  the  line  ii  added. 

Prinee'i  Metal  ii  made  of  from  2  to  3  parti  of  copper,  and  1  of  xinc ;  ni  of 
common  brass,  with  an  extra  portion  of  iinc. 

BtU  MttaL-^&ix  to  10  parts  copper,  and  2  part*  tine.  For  small  bells,  a 
little  zinc  is  added,  and  sometimes  silver. 

Tutania,  or  Britannia  Mflai. — Four  oi. plate  brass,  aQd4Qz.  tin;  nhenfUaed, 
add  4  at.  bismutb,  and  4  ot.  andinooy.  Tail  compoiition  is  added  at  diKretlon 
to  melted  tin. 

Qerman  Tutania. — Two  drms.  copper,  1  oz.  antimony,  and  12  oi.  tin. 
^BniiA  Tulania. — Eight  o«.  scrap  iron,  or  steel,  1  lb.  antimony,  and  3oe. 
nitre.    The  iron  or  steel  must  be  heated  lo  whileneis,  and  the  antimony  and 
nitre  added  in  small  portions.      Ttro  oz.  of  tliis  compound  are  sufficient  lo 
harden  I  lb.  of  tin. 

Quetn't  Metal.—'? o\a anA  a  half  lbs.  tin,  Jib.  bismuth,  Jib.  antimony,  and 
lib.  lead.  Or,  100  lbs,  tin,  8  lbs.  antimony,  I  lb.  bismuth,  and  4  Iba.  copper. 
This  alloy  is  used  for  making  tea-pota,  and  other  vessels,  which  imitate  silver. 
Btd  Tombac. — Five  and  a  half  tbs.  of  capper,  and  Jib.  zinc.  The  copper 
must  be  fused  in  a  crucible  before  the  zinc  i>  added.  This  olioy  is  of  a  red 
colour,  and  possesses  greater  durabiUty  than  copper. 

White  Metal.— Tea  oz.  lead,  6  oz.  bismuth,  and  4  drms.  antimony.  Or,  2  Iba. 
antimony,  8  ox.  brass,  and  1 0  oi.  titL 

Oun  Metai. — One  hundred  and  twelve  lbs.  Bristol  brass,  14  lbs.  zinc,  Uld 
7  lbs.  block  tin.  Or,  9  lbs.  copper,  and  1  lb.  tin.  Lead  was  formerly  used  ic 
this  alloy  to  facilitate  the  casting,  but  at  the  battle  of  Prague  it  was  found  that 
some  of  the  pieces  of  ordnance  formed  of  this  metal  were  actually  malted  by 
the  frequency  of  firing. 

Blanched  Copper. — Eight  oz.  copper,  and  J  oi.  neutral  arsenical  salt,  fiiaad 
together  under  a  flux  of  calcined  borax  and  pounded  glass,  to  which  durooit 
powder  is  added. 

Specula  Metal. — Seven  lbs.  copper,  3  tbs.  sine,  and  4  lbs.  tin.  These  metili 
(brm  an  alloy  of  a  light  yellow  colour,  possessing  much  lustre. 
Metal  for  Flute  Key  ralvei. — Pour  oz.  lead,  and  2  oz.  antimony. 
Pr'mtuig  Typet. — 1  en  lbs.  lead,  and  2  m.  antimany.  The  antimony  b  added 
while  the  lead  is  in  a  state  of  fusion.  The  anumony  gives  hardness  to  ths  lead, 
and  prevents  its  contraction  when  cooling.  Some  manufacturers  employ  difierent 
proportions  of  these  inetals,  and  some  add  copper  or  brass. 

Small  Type  Metal.— tline  lbs.  lead,  2lbs.  antimony,  and  1  lb.  bismuth.  The 
■Dtimony  and  bismuth  are  added  when  the  lead  is  melted.  This  alloy  expands 
In  cooling ;  the  mould  is,  therefore,  entirely  filled  when  t)ie  metal  is  cold,  and  no 
blemiih  is  found  in  the  letters.  Stereotype  plates  are  formed  of  this  alloy. 
Some  manufacturers  employ  tin  instead  of  bismuth. 

Common  Pewter. — Seven  lbs.  tin,  1  lb.  lead,  6  of.  copper,  and  2  oz.  zina  llw 
(opper  must  be  first  melted  before  the  other  metnls  ore  added. 
Beit  Prmter, — One  hundred  parts  tin,  and  17  parts  antimony. 
Hard  Pewter.— TveUe  lbs.  tin,  1  lb.  antimony,  and  4  o*.  copper. 
Common  Solder — Two  lbs.  lead,  and  1  lb.  tin. 
Sojt  Solder.— Two  lbs.  tin,  and  I  lb.  lead. 

Solder /or  Steel  Joinle, — Nineteen  dwts.  fine  silver,  1  dwt.  copper,  and  2  dwti. 
brass. 

SUver  Solder  /or  Jeteetlert. — Nineteen  dwts.  fine  silver,  I  dwt  copper,  and 
10  Jwts.  brass. 
SihtT  Solder  for  Plating. — Ten  dwts.  brass,  and  1  oz.  ffiie  silver. 
(hid  Solder. — Twelve  dwts.  pure  gold,  2  dwia.  pure  silver,  and  4  dwt*.  coppw. 
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tfr«at«.  — S«*«n  tba.  rnppT,  3  lift,  fine,  and  2  tb*.  Iln.  llit  roppcr  mtut  be 
««](m1  bpfutv  th«  oihn  nMUli  are  iddtd. 

■Vont  /■iufnm.—FJ^lii  oa.  bnua,  ud  Soi.  linr. 

.<ttiy  <y  /'JuTJaiiM  iiViA  Ontf.— Fifteta  part*  fan  nlil,  md  I  part  platlMIBL 
The  gotd  mutt  ba  mtHnl  hrton  tlw  plaUnom  ta  Mdid.  T^ii  alM-  it  ohUai 
Jmh  f^d.  PUluiiuii  bas  lb*  iliigiiliir  ftmrny  oT  d«|vltlne  pM  or  Hi  Mcufiat 
coluur  1  it  len  (arta  oT  (old  are  romtanti  «tih  out;  one  of  platiniun,  lb*  allof 
oill  m"*!  oi  ih*  rolniir  c/  pUiiDDin.  TlMrp  1*  lUKiLhcr  renurkahU  prapfTtv 
■Urailliiic  D'l*  allox  of  frc'il  and  pUtininn,  that  Jt  it  *atuUt  b  iiilHc  and,  whitfc 
■oca  no)  Bd  upon  tithn  o'  ili«  imtaU  io  a  icpaMt«  mom. 

tUm  fi^d.—9ix  dwu  I3cn.  piirt  copf*r,  Sdwia.  I6fn,  6ne  *ilT«r,  and 
I  «>.  Stwu.  pure  ifl-l-  JcwcOcr'*  gold  n  made  of  TtriaUo  preporuoM  of  pan 
g«M  and  n>|ip*i',  and  >omi-liiiM«  of  •ilvcT. 

fmilat'^n  if  Silrrr.—Otui  lb.  c«plirr^aDd  |  m.  lin.     TM*  allej  vlU  be  of  a 
.  4n!]>i-r  colour  ibui  tilrtr,  but  in  olAcr  nxpcct*  h  U  vny  dinOtr. 

jlUof  ^  Pialifom  trUk  Sle*l-~V\u,uMm  altha^gh  fW  no«  infiuibl*  of 
irtdii,  «MD  i'l  cmuci  uiili  iImI  rmIu  at  a  c<ni»imUte1]r  k<r  tompffatoni, 
■ni)  ronitniiM  «itb  it  in  may  rropDrtion.     Fhi*  alujr  doct  net  nut  oc  tamiah 

expntitr*  tn  n  Muni  aiMMiAny,  f«r  many  nxAtbl^     Th«  alhiy  i*  inaU«abl& 

A  i<  veil     '  r  iBtlTiisicnti  wbich  would  b«  lqjur«d  \ff  iliglit  oxidMkd 

I  nf  rron  I  ^c.   Tbe  bril  pnprartion*  ito  not  jet  appear  (o  be  knoim , 

I  appran  i-.ti  n  much  plalinnui  b«  turd,  lli*  alio;  bai  a  daaiaik  or  wavj 

arancv.    Sted  br  cultlug  bauttmcnti  h  much  inprond  b;  erm  J^  of 

an. 

.J%r  tf  SHiir  mt4  SlMt.—Sttti  SOO  part*,  and  ttlnr  I  part.    If  a  large 

rfroportlou  nT  tllrcr  li  aintitojrKl,  ihe  oompouiid  appcan  to  m  a  i&NhiiilcBl 

miatBre  only.    Tlie  mirec  h  dUtinHly  tern  in  fibres  mixed  with  the  itcet,  and 

ttm  aOey  i)  tiibjtct  to  wll^e  anion.     ^Vbcn  tlic  prsportJon  don  nut  ncetfd 

'  ,  th«  Mmpnoiiid  appcan  to  be  a  cIkjiJcbI  miiim  ;  tlie  itr*)  h  n3idar<>d  much 

rirt,  l\>r).-M  rrmanaUv  wrtl,  omI  ii  inllnitolv  anptrior  to  the  bnt  cut  il««l 

'  ciittlni'  tntlItll^•■^l^  sc. 

jflhf  Y  ^"''  "'^  MuJinm^—lt  ttam  1  to  Z  p«t  Mot.  of  rttodiam  bt  com. 

nl  wiin  cteel,  llic  allay  powtwei  frcat  harbMi^  witk  niSdent  Itaaeilf  la 

vml  crsckin-  eillipi  tn  foivin^  or  bardttilBg.    Tbfa  allajr  reqllkta  to  ba 

'  <4  about  730  Pabt.  above  IM  bnt  EagHth  taat  >t«ul  b  l«nip«rinf.     It  \t 

riot  i«  ilul  UMlal;  bat  tlie  acnrciif  of  rhodjum  wilt  prcTenit  the  csi«Riit« 

I  of  ttii*  *nlnabh  compouiid. 

FwtfXr  yfffi^— Four  of.  b^ininlh.  31  ot-  Ir.id,  and  1|  ox  lin.  Mdt  the  trad 
.  .Jrt,  and  then  add  llie  olhet  tneie.li.  Tlii  alloy  will  infll  in  boiling  vnti-r, 
ythoogti  ihe  Ri«lting  Innperitiirr  of  iho  trveral  coniponvnu  b  nuadi  Mghw ; 
rh.  Ira>j.  012*;  biimtitb,  470°;  lin,  142°. 

Al.^tDMD.  The  wdl-known  kernel  of  certaia  fnut  Ireta,  of  which  tfrew 
>a  grent  <4ripl)-.  .Minocdt  «oiit3iii  a  coiiiidiTable  qtiantitj'  of  oil,  un  which 
•ocoiml  Ihpy  ara  ehielhr  vatoable.  An  an  aitkie  or  food,  thcf  potVM  litilt 
natriiioat  niaittr,  and  if  taken  immodeniicly,  are  indigniible,  and  trtn  poinwions 
«n  aeeonnt  of  tba  mvmk  acid  iliejr  ooniain.  Ititipr  almund*  jrlcid  a  gmattr 
■jnantHy  ef  thit  poiaM  llian  the  iwm ;  they  are  tbcrefora  polaonoau  10  (nni* 
hl/.li  nriil  koibU  animoU.  Vatrr  diuiOrd  from  ohnonda  ana  other  ktmeli^  ia 
<'  dptinirllrv  of  !iniii»n  MU    Niiyi-nu  iu\i  oilier  oordlalii  flan>iir«l  hj 

u.  rincf*,  runloin  much  of  itic  biilcc  principle,  or  pniuie  add.    Im 

|i«B  of  aliiioBdi  may  be  enincied  bv  aiiaple  preHiire ;  if  thfy  ue  heated^  • 
|,nMl«r  family  b  obtained  Ttip  oil  from  lli«  kilter  kenivl  it  a»  taitrina  aa 
'4BMIIHIM  the  iweel;  the  billtt  principle  li  niituble  in,  and  may  btrxUacUil  by, 
ffAlr.  Sweet  almondi  are  exltniiTely  employed  in  inididne  in  the  form  of 
Amialoa.  Th*)'  arr  nklnflcd,  aad  tritUTal«d  in  a  mortar  witli  a  tmall  i|a3nlllT 
of  wattT.  Aft«T  iiaudintt  a  fbort  lime,  a  thick  cnam  aopamte^  whieh  will 
rander  matty  refiaoua  nibntonMf  miiible  in  water.  Hie  alniolid  cnvolnea  ii 
gvnetvH*  eonblDtd  with  gum  or  augar. 

ALOKS.  The  aloe  a  a  plant  of  the  MoiMwyni*  atdtr,  btlefiglng  to  tna 
Haiandria  dtja.    Tbt  mmtlcal  lubsionce  (ailed  alon,  ia  the  iiupinaled  Juice 
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nf  the  plant.  There  ue  three  lorti  of  ihii,  vii.  >ocotrina,  hepatica,  and  csbal- 
litia.  The  finl  of  (hew,  which  u  coniideried  the  beit,  comes  from  the  isUnd 
Socolora.  whence  its  name.  It  ii  of  a  glouy  appearance,  and  in  a  slight  degree 
peQucid  ;  if  reduced  to  powder,  it  la  of  a  bright  golden  colour.  The  hepatica 
IS  10  colled  A^m  its  liver  coloui,  and  is  chieSy  brought  fWnn  Barhadoes  in  large 
gourd  shells.  Its  taste  is  intensely  bitter  aud  nauseous.  The  caballina  i> 
principally  used  as  a  medicine  for  horaes,  from  nhich  circumstance  it  derives 
ihia  appellation.  It  is  cuarser  and  more  impure  than  the  otheri,  and  has  a 
rank  etrong  smell.  The  three  varieties  have,  however,  all  been  obtained  from 
the  same  plant,  at  Morviedro,  in  Spain.  The  first,  front  the  liquid  which  flows 
spontaneously  from  the  incised  leaf;  the  second,  tram  the  juice  afterwards 
extracted  by  pressure  ;  and  tlie  third,  by  mixing  the  eipressed  juice  with  the 
dregs  of  (he  Ibrmer.  Pure  aloes  are  nearly  soluble  in  water  and  in  alcohol. 
They  are  powerfiiHy  aperient,  and  in  tar^  doses  produce  much  irrit&tiun:  small 
doses  are  tonic  and  aperient. 

ALTITUDE.  The  height  of  any  place  or  thing ;  one  of  (he  three  diraeo- 
sioni  of  solid  bodies  ;  elevation  of  the  celestial  bodies,  &c.  In  geometl;,  the 
alUtude  of  a  figure,  ot  a  solid,  is  the  perpendicular  distance  between  its  vertex 
and  base.  The  altitude  of  buildings,  trees,  &c.  may  be  uieaaured  like  that  of 
geometrical  solids,  from  the  base  to  the  vertex,  but  the  altitude  of  lofty  moun- 
(.lins  or  elevated  plains  is  reckoned  fram  the  level  of  the  ocean.  There  are 
various  means  for  determining  altitudes,  such  as  geometrical  constmction ;  bj 
observation  of  shadows  ;  by  trigonometrical  catculalion  ;  and  by  the  use  of  the 
barometer.  For  an  account  of  (he  various  instruments  empliyed  as  quadrants, 
(eitanti,  tlieodolilea,  barometers,  Src,  with  the  methods  of  applying  them,  coO' 
suit  their  respective  names.  The  altitude  of  terrestrial  bodies  may  be  either 
accessible  or  inaccessible.  When  the  object  viewed  is  accessible,  and  ou  the 
same  horizontal  plane  as  the  observer  stands,  its  altitude  may  be  found  in  the  fol- 
lowing way :  Provide  two  deal  rods,  one  longer  than  the  other ;  fix  the  shorter 
one  vertically  in  the  ground,  and  baring  placed  your  eye  at  its  top,  let  an 
assistant  move  towards  the  tuwer  in  a  direct  line,  till  the  top  of  the  second  rod 
is  seen  on  a  line  with  the  summit  of  the  object  whose  altitude  is  required.  Next 
measure  the  distance  between  the  two  rods,  and  also  between  the  shorter  rod 
■nd  the  tower.  Then  say,  as  the  distance  between  (he  two  rods  is  to  the  dis- 
tance of  the  shorter  rod  from  the  tower,  so  is  (he  diSerence  in  length  of  the 
rods  to  the  difference  between  the  height  of  tlie  tower  and  the  shorter  rod. 
Hence,  if  to  this  difference  we  add  the  length  of  the  shorter  rod,  it  will  give 
the  altitude  required.  The  result  may,  honever,  be  more  conveniently,  ai  well 
aa  more  accurately  obldued,  by  means  of  a  quadrant,  or  other  instrument  t« 
measure  angles,  in  the  following  manner.  Measure  the  distance  of  the  observer'* 
place  from  (he  foot  of  the  lower,  and  take  the  angular  elevation  by  means  of 
the  quadrant ;  then  say,  as  the  cosine  of  the  observed  angle  is  to  tlie  meamred 
distance,  so  is  the  sine  of  the  observed  angle  to  the  altitude  required.  Altitude, 
in  astronomy,  signifies  the  angular  distance  of  a  celestial  body  from  the  horiion, 
measured  on  a  vertical  cirtle.  The  altitude  is  either  true  or  apparent,  accord- 
ingly as  it  is  measured  from  the  rational  or  the  sensible  horizon.  The  observed 
or  apparent  altitude  varies  from  (he  true  on  two  accounts.  First,  the  body  is 
seen  from  (he  surface  of  the  earth,  instead  of  from  the  centre,  which  caiua  it 
to  appear  lower  than  it«  (rue  place,  by  a  quantity  which  is  denominated  the 
horizontal  paralla^c.  Secondly,  the  rays  of  light  bj  which  the  body  (s  perceive^ 
arc  refracted  by  the  terrestrial  atinoapliere,  and,  consequently,  it  appean  higher 
than  it  otherwise  would.  To  obtain  the  true  altitude,  therefore,  of  a  ceteatial 
body,  we  must  add  the  parallactic  angle  to  tlie  apparent  altitude,  and  fivm  the 
sum  subtract  the  refraction.  The  fixed  stars,  from  their  great  distances,  have 
no  sensible  parallax,  and  hence  the  preceding  remark  applies  only  partially  t« 
them.  But  tlie  diiferi'nce  between  the  true  and  apparent  altitude  of  the  moon, 
is,  from  its  proximity  (o  us,  about  62°.  Altitude  of  the  eye,  in  perspective,  is 
the  height  of  that  point  in  the  perspective  plane  which  would  be  made  by  a  right 
line  drawn  from  the  eye  and  cutting  the  plane  perpendicularly. 

A  FiTO  FAGOTTA,  or  Oelavt  raymla.     A  new  musical  instrument.     It  ii 
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nry  *awreui),  lb*   npftr  Mm  BiiprattuMlnf '^^_J^ 
ttmtif  ly  UtOM  of  ■  bvTB.  ihougb  iiMcfc  mAmi  \         / 

iIm  iimwt  BMc*  Ucading  nij  lianMniMMly  «iik     l J  ^ 

dNBF  «<  111*  raJM.  pU»»-f«rlr,  Ix.    The  coapMi     ^~7  7/ 
of  tlw  biNniMiaai  m  iIum  oMana,  ««Mni«»dng  |pH 

«ilh  the  C  in  the  ■Mcnd  lyxi  bu*  elrf,  or  fixtf  i^ 

MIM  bi<ir«r  than  llw  borth  Kfkw  oT  iba  violin, 
MMtinuliif  i»  tlw  C  iht  Moend  Iwlg**-  IIm  tkon 
tm  tnUa  Marc,  with  ihir  tntenBcdinto  innt- 
(vm.  1(  b  plajtd  with  n  rved  •iiil  tnoutb-piec* 
dnular  l«  ■  dariooel.  The  Minoxcd  rrprcMo- 
Mtlok,  Bbbouifli  tik«  tha  Hnall  btiaoen,  dilftn 
MUMiafl^  ia  tu  (an*  au4  tsraHu*.  Thvra  m« 
liiM«  k«f«  and  key-holci  ou  dan  oppouto  wdc  to 
ihat  4f<ll«iatiml. 

ALUU£U  The  NdpicHl  «f  vapaariilni;  aub- 
(iiUwled  to  iha  opcntioa  of  tMot.  Iliej  an 
l]r  of  Mnhaawat^  and  «f  vuism  fiNTna  and 
SaoutimM  litbea  an  emfiloyad  ••  aliadeU,  and  .^  _ 
inflham  thmJi  of  lar^  upMy.  M«on!tng  to  Uia^iitUM  of  th»  riIMim* 
■tikliiitobeMMdciimlHibRii.  ThepMcauurMmdMMMgthepnMhiMhtaiutli 
fceil!t>l«l  bv  iieeping  the  akidei  «caia>nll*  cool  by  w«t  tMhi  «t  •  itNoai  oT  walM. 
ALUMINA.  A  primklT*  Mrth  exMw  is  |;ieal  ahundaiice  in  (kn, ««Tlh*. 
aeliraai,  rocki,  &c.  Soib  coolawii^  motti  nf  ihij  aubaunce  *re  Mflrd  af^U 
laMoiia.  It  U  found  fat  a  lUUi  of  gtr-xt  petit*  in  many  prrciMM  fcita,  m  ih« 
--MMro,  topai,  tairrald,  i^unrl  bciyl.  Src.  Whoii  piitv,  It  ii  uf  a  while  a>l>«r, 
nvcriiUnt,  and  aoll  to  the  iMich.  Il  atlhfrn  to  iKr  t»njcut,  but  It  uutrlen, 
t  b  imolitble  in  nuin,  bnl  ii  rr*dily  dikwlvit)  hy  acidi,  and  alto  by  canulp, 
MmIi,  or  aodo.  If  inoutcnrd  with  water,  a  my  ductile  and  lenaeioua  fwla 
I  fanaad,  whkh,  by  tiMib^  bwoinea  aageeiUnflr  haid,  and  i>,  ttHnfen,  «X* 
'iRiilvely  «tii^j'«d  in  Ihf  manuracUare  of  porcelain,  wtlMnwaret  a*d  all  fclnih 
of  pntlerr.  Briclca.  Iii«.  miciblci,  mmI  •tome  ware,  eonialn  la^  ^uairiMM  at 
~'-'~-'b*-  It  il  infuublp,  per  «r,  ill  (lie  itton^eit  b»at  of  a  furnace,  but  mall 
may  ba  ftiiod  in  llie  oiy-hydroifdi  bloK-pinr.     If  mix«l.  however, 

,^_„ in  pranortiona  ot  lime  ami  tilica,  il  fiitei  H'odily.    Pure  ahmlna  nay 

k'llWilliH  eaaily  from  tlie  tri[i1a  tall,  <oulnioinK  knunmiia  inxtrad  of  polach, 
'  haitlin  II  inuaarly.  lie  af  id  aiul  the  alkali  trt  diiiipiled  by  the  heat,  aud 
I  pure  mlb  renaiw.  It  ia  mually  jaocUTr^  by  ulding  n  imall  ^luinlily  nf  aolii- 
aoTblearboiiatocf  potaah  to  aaolution  of  comman  nluin,  whicb  pr«ci))ilatra 
ilnin  eoatoined  |t«nerall)^  in  thAtaalc.  Tliefillvred  liquid  !*  llieii  to  b*  addtd 
.  llw  linuid  amnioiua.  wbicli  combinM  with  part  of  Inr  nilphuric  acid  of  tlie 
biMi,  acM  preeipiinin  ibr  earth  in  a  •ponty  mou.  Thia  miM  be  waahed  ft«< 
^JWutly  in  diiiilttd  nnirr,  nne  thru  lieuird  lo  diyncn.  According  lo  tha  expo- 
UVnaMb  of  Sir  II.  IHri',  ii  appcun,  lliat,  like  the  ollirr  earthy  olinniBa 
ia  ■  inetaUie  oiidr.  By  paHing  petaiiium  in  vapour  over  alitmina  heated  to 
wlilunea^  a  rtvhI  jnirt  of  the  vapoutiied  nMtal  wm  ranv«rtMl  into  ibe  alkali 
puUali  : — a  OMiiive  proof  thnl  alumina  tMitaiu  oxycpn.  By  trMlkif  ibe 
tlilarlde  of  aluaimum  with  potoaiiiini,  a  pcy  powder  u  oblained,  whicb,  by 
burnuliTiifT.  aroiiina  mrullic  lutlre.  Tblii  powdrr  biinii  <rilb  miiob  tpbindniir 
if  liMiril  in  rtiloPM.  and  u  ronieited  lo  aluimna  by  nhiDrplion  of  navKrii.  Tha 
uivullic  biue  il  cdUkI  alimiiiiimi ;  and  il  i»  found  that  100  patta  cnrabiaa  wiib 
i  of  oxygen  AliiinliiK  hu  llio  nnutnnl  property  of  cDiitiMiIng  by  hant.  and 
,'n  pretty  exact  proponion  with  ihc  inlnuity  ^plkd.  On  tbb  prapnly  iba 
'ii|[f«iiM>«  Mr.  Widcpwood  fOiwlrucird  Ilia  nynmwHr  fcr  Mtimali&g  verv  bath 
teraprratuTft.  See  I**  boh  it  xa.  Thii  wetul  eailh  has  «  p«watAil  1^011;  bt 
rij|iiuiiiij[  RiBiiCT,  and  abo  for  Rreaiy  aubttancn.  Putler'a  rarlb  and  pifie^lay 
owe  ih'ir  u>erii]  prapertlM  to  too  lw|pr  quaniltlea  of  alumina  they  contain. 

At>l'M,  a  tnpUnlt  of  great  impettaneo  in  the  orti,  ii  composed  of  tiitphwie 
acid,  atttininn,  and  potaib.  Il  It  •omtliinto  found  native,  bul  only  in  aaaalt 
ouauiiiMii,  aad  ia  antflcially  inanu/actUTrd,  tiieOy  from  ih«  nubml  caiUod  atank- 
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(Iktc  ^11*  ii  found  in  great  ■buudance  in  Hie  noitb-Mit  diiltict  of  Yotkihiic, 
mon  puticuUily  between  Whitby  and  Stockton.  In  tlie  reign  at  Uuecn 
Etiiobetli,  Sir  Thomu  Cbaloner  ettiblinlied  ■  manu&ctoiy  of  alum  at  Gia- 
borougli,  in  Yorkihire,  and  eDgaged  leveral  expert  woiknien,  acquainlei^  -rith 
the  mode  of  manu&cture,  (rum  the  dominiunt  of  hi*  Hoiinea  the  Pope,  «ho 
flilminated  bidli  and  anathemaa  against  him  and  them  in  vain.  The  alum- 
alate  ii  alio  found  in  abundance  at  Beckel,  in  Normandy.  There  are  other 
•luminoua  minerali  &om  which  alum  maybe  obtained  j  but  none  appear  ■□welt 
adapted,  nor  ao  plentiJul,  as  the  alum-tlate,  or  eluminaiu  ichisL  The  mineral 
from  which  alum  ii  manufactured,  is  broken  into  mull  piecee,  and  placed  on  a 
bed  of  fuel,  until  it  ii  about  4  feet  high.  The  fuel  ii  then  ignited,  and  aa  the 
calcination  proceedi,  more  of  the  mineral  ii  added  from  time  to  time,  until  an 
eiiormoui  pile,  aometimes  equal  in  area  to  200  iquare  feet  at  the  baie,  i>  funned 
The  combuation  proceeds  ao  rapidl;,  that  it  i«  necenary  to  prevent  acceaa  of  air, 
by  plaiteiing  the  crevices  with  small  icUst  (alum-alate,)  made  Into  a  lute  with 
mter.  It  requires  about  130  tons  of  the  mineral  to  produce  one  ton  of  alum. 
When  the  calcination  ii  effected,  the  residue  is  digested  in  pita  containing-  Urge 
quantitiei  of  water.  The  liquid  u  withdrawn  by  pumps,  and  added  to  fretb 
calcined  ore.  Thii  is  repeated  until  its  spec.  grav.  becomes  about  1.15. 
This  saturated  liquor  ii  sometimes  placed  in  piu,  to  deposit  sulphate  of  lime,  and 
cither  earthy  nutter,  which  may  contaminate  it,  and  sometimes  boiled  to  pro- 
duce the  Mine  effect.  The  purilied  liquid  is  then  concentrated  at  •  boiling  hei^ 
in  large  sloping  leaden  pans.  This  is  then  removed  to  a  utllaig  cistern,  and  » 
solution  of  muriate  of  potash,  or  the  impure  alkali  of  the  soap-maker,  is  auded 
to  it.  The  quantity  necessary  is  ascertained  by  experiment  with  a  small  portion 
In  a  basin.  The  alkaline  solution  reduces  the  spec.  grav.  from  1.4  or  1.5 
to  I.3S.  The  quantity  of  alkali  required  is,  therefore,  easily  ascerluned  b_v  an 
hydrometer.  If  the  spec.  grav.  of  the  liquid  be  more  than  1.35,  it  does 
not  yield  crystals,  but  a  solid  magma  resembling  grease,  and  it  becomes 
necessary  to  reduce  it  and  re-cry bIbI lice.  Urine  i*  sometJiDe*  added  for  this 
purpose;  it  is  crjstalliEed  in  the  usual  manner  by  slow  evaporation.     These 

S stall  are  purified  by  washing  and  boiling  in  a  leaden  vessel.  The  saturated 
ation  is  then  poured  into  casks,  and  in  about  a  fortnight  the  caaks  are 
unhooped  and  taken  to  pieces,  the  alum  remaining  tn  a  solid  mass.  This  last 
proceH  is  called  roching.  It  is  calculated  that  22  tons  of  muriate  of  potash, 
or  31  tons  of  the  black  ashe*  of  the  soup  boiler,  or  73  of  kelp,  are  necessarr 
lomtke  100  tons  of  alum.  Ammonia  may  be  employed  insteail  of  poi«sh,but 
It  is  more  expeniive.  The  impure  sulphate  of  soda  formed  in  the  manufactU'e 
of  aqua  fortis,  may  be  economically  employed  in  the  manufacture  of  alum,  aa 
it  contains  two  out  of  the  three  ingredipnta  necessary  to  its  formation.  Ute 
celebrated  Chaptal  manubctured  alum  artificially  in  France  to  a  great  extent. 
A  chamber  of  very  large  dimensions  was  constructed  of  masoniy,  and  floored 
with  brick;  the  bricks  being  cemented  with  a  compDaition  of  pitch,  wax,  and 
turpentine.  The  roof  was  of  timber,  but  the  planks  were  closely  grooved  into 
each  other,  no  nails  being  employed.  Lastly,  the  whole  of  the  interior  was 
covered  with  a  thick  coating  of  the  abore-mentianed  cement,  applied  as  hoi  aa 

nihle.  The  purest  and  whitest  clay  is  then,  after  calcination,  strewn  on  ihe 
',  and  sulphur  burned  in  the  chamber.  By  this  process  sulphuric  acid  is 
formed,  which  in  a  few  days  saturates  the  alumina  of  the  clay,  converting  il 
hito  sulphate  of  alumina.  This  is  known  by  the  efHoreicence  that  takes  place. 
The  salt  is  then  removed  and  exposed  to  the  air,  that  (he  acid  may  penetrate 
more  effectually  the  alumina.  It  is  then  Uiiviated,  treated  with  potash,  and 
ciyitsJliced  as  before  described.  One  of  the  most  ancient  manufactoriea  of 
•lum  was  at  Roche,  in  Lyria,  whence  is  derived  the  tenn  Roche-alum. 
Acaording  to  the  analysis  of  BcrzeUus  alum  consists  of 

Sulphuric  acid 34.33 

Alumina lO.Sfl 

Potash 9.81 

Wat« _^^^ 

100.00 
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Ut,  SiitphMv  «r  aluniM 36.99 

SotahaM  or  fbUik ia.lS 

WaMT 4Mia 
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TIm  latta  «f  Bl<!iDa  U  Mllwr  t«M4,  bnt  MtrlngtM.  Ii  ii  •  *iimr-<nl|fliaMkanil 
rodtWu  Iht  rc][rUiblo  blun.  Tbe  (pec  j(ni*.  ii  aboM  1.71.  It  u  MtuUe 
In  14  parU  of  wnt«T  at  flO>,  and  in  (*<■•  of  »*  "vitchi  of  kcKag  nttr.  Bjp  bag 
«qpaaurc  lo  air,  iha  muAm*  *n«rano->,  bui  ihu  iai«v>f  will  mnain  •  loMf  dnM 
iMahuig«4.  A  moimte  iefm  nf  lw«  cxfrb  ib  water  of  i  »jrilalLiialin«t.  batt 
HI  tntinua  haat  doMmpoN*  >l.  by  Mpatali^  » |t*at  part  or  Ita  acht>  Hio  alum 
at  eoawuToa  gnuMy  cdntaiM  iDiieli  knouM  mulor,  parlicularir  If  kalp  or 
|lMtlw  hai  bitco  mod  in  the  muiMfactui*.  The  aolphata  ot  iroa  i«,  pethapi.  tho 
I  b^urioua  fravign  ingtedMOi  in  iia  wanpmlliMi  j  thla  tnajr  ba  dai«ct*>d  by 
(mw-fruaaiaW  nf  potaik.  Alum  it  «f  (nvat  lue  and  imponanee  in  »any  pi»> 
oaMea  vt  (be  otUb  It  it  voiy  cxtMiiirclv  ttmuiojrtil  in  iljraing,  a*  a  MonUat. 
Mart  of  Iba  rijMablc  totoun  etmftoyti  in  ilyti^  luva  uo  aSuitjr  for  Ui* 
MUaiial  inUilHl  lo  ba  dymL  In  naat  of  thwe  cmm  alun  m  tmj/ttyri  t»  the 
lotanMadku  n»(dium  by  aliicli  tit  oolonrin^  malMr  nuy  b«  llirdi,  m  it  hat  an 
aflRt^  both  (ur  lh«  inaif  lUl  hh4  Ih*  colonneg  matin.  An  iMtkio  of  alunlu 
frM|Uel>i]/  cmplnjed  by  Ihi.'  dyer,  iiMUad  «f  tbe  otdinary  nitphaio.  11m 
Me  dun  di>c  art  lu  porrwivrly  on  delicau  wtleUa  m  IM  MOunoB  alum, 
I  Ua  i^ni^  fur  tocna  coloun  i>  (crtuur.  It  u  ««aily  pmared  b)r  tbe  double 
omiKNilMm  of  n  (olntian  of  tbc  ealphete  of  ahiMina  imi  polaah,  and  a  atdit- 
I  of  ib«  acetate  of  lead.  Whra  tbte*  two  toliulani  are  mixed  together,  ike 
dphark  acid  of  the  aUtm  eenbiara  vilb  Iha  load,  brnitng  an  inaoluble  prec^ 
ale,  whkli  ii  ulphMte  of  trad,  whils  the  libomud  acetic  odd  ulUle*  with  tbe 
NaaBdpotah.lnnninE(herH|airedBwlAte.  ohidiuaqiarBUdby  UtraliM'. 

I  the  toUd  enbeuncr.     if  pau«T,  linen,  or  wiud,  be  aoaked  in  >  Mlulioa  of 

^Din,  ii  at  roadared  ataxly  iiicooibuMiblov  and  leal  liaUe  lo  ba  alfccied  fay  boI^ 
tare.  Ptftit  Ibua  prepatrd  ii  ■drantageoudy  emidoyed  ia  wrapping  sunpowdw 
and  i*  aW  uacAil  ia  wbiuning  ailvvr.  Anim  liiu  ihe  projieHy  of  hatdaainc 
lalluw,  lor  wbitdi  pmpoite  it  luu  been  tomeliraca  •dranla((«oiMlT  esploj'ed.  It 
(i*  ueud  with  nMon  Mtcca*  in  the  prepantion  «f  iklna  fur  tanaing ,  pviag  then) 
ineee  aftte  Ibey  haix  bvcwin*  Saettd  by  bunornon  in  iha  Ikne  pNa.  Turbid 
liar  fa  riadared  limpid  aud  panipttretit  by  the  additioa  af  a  xnaU  ^uanliQr  of 
jn  in  tolnUra ;  >!■  putiiy,  tiav«irar,  i*  by  no  means  promolad  by  the  jHOMtfc 
;  I*  NMiially  rombnied  with  Uir  ull  by  which  ood  fiih  aie  cured,  at  it  pteveMa 
I  <l«Uq>t(waBce  wlikh  would  odirrwiie  take  pUce.  It  b  wed  ia  the  ■§■»> 
aiMv  ef  London  bread  rather  axwniirely,  aa  it  eiMldee  the  bakte  to  en|day 
*ir  of  iiifi-riur  i|tiality;  llio  ajiin  ptumoUt  a  white  colour  and  chneneei  M 
Iture  in  the  l>rc»d,  —  qiutiiic*  much  tdmired,  althouf  h  tbey  nnerally  tmlKale 
iHithy.  It  iotprovn  ili?  oulourof  the  beaiiliiU  pig^man^  Pt'ewiaBblaf^  etiJ 
I  extiaUveti'  employed  iii  the  prvparatJon  of  Uiat  aibda.  Ia  medkiae  It  la 
InihiliieredeianaairiafcMitaudtoaic,  andalaeataMUyriam.  Ahiai,  dtprired 
r  Ihm  of  lit  valet  of  •irHalliaaiiun.  whi«K  fai  nedieiae,  ■•  eaUed  oAniNN  aiCiBa 
emt  tlum),  hae  been  greatly  extolled  ai  a  reuodv  In  eato*  «f  oelh^  aad  Mote 
lUwrdera.  A  teinarkoUe  lubtlanoet  coUed  Ilambetit't  pjrrophonui  la 
I  Iram  eluai.  E^iiol  narU  of  alum  and  btowa  eugar  eie  laelled  over  a 
'  fln,  and  tiiirtd  conatanlly  until  thajr  bacMna  dry.  When  culd  tlie  tnixtuee 
I  luely  ]iawdiireil,  aod  placed  in  a  phiel  eeated  with  dey,  liaeii^  aa  tipno 
I  iMe  luicd  iiilQ  ilt  nvok.  This  ii  lo  be  intentehr  healed  in  a  (neible  con- 
nbigMMd,  wlii'ii  ^M  uilJ  ixnio  frotn  tlio  tube,  vhicB  may  bo  inflamed.  When 
:  eaa*c*  to  cone  arrt,  the  erutible  ii  removed,  oad  tbe  lube  auipatd  by 
card  <4ay  until  tlie  boatle  ii  aufficicully  cold  li>  be  oorkeA  The  aobtUace 
at  farmed  ii  a  bUck  and  lijtbi  |Mtwdar,  which  take*  fire  whan  poured  fteen  the 
'  >  into  tbe  ak.     If  poured  iato  ovygcn  gat  a  aoeie  vind  oombutiiea  taket 

AUADOI*.  Thi*  tubitance  i*.  perhaps  batlr*  known  by  the  Auailitr  appe* 
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lation  of  Gennu)  tinder,  and  ii  ehieflj  employed  in  proniriae  ■  tight  ipecdilj', 
u  it  ignites  imniediatel}'  with  a  feeble  ■pork  from  the  flint  and  iteel,  or  by  con- 
deaution  of  atmospheric  air,  and  bums  with  glow  and  imouldering  hest  for  a 
soDsiderable  time.     It  ii  formed  of  a  apongy  excreicence,  or  muahroont,  found 

'  on  old  trees,  particularly  the  oak,  aili,  and  nr.  Thii  ii  watlied  and  hailed  in 
fair  water,  and  afterwards  beaten  bj  a  mallet  until  it  resemblea  verjr  ipongy 
Uather;  it  ii  then  loaked  in  a  saturated  solution  of  saltpetre,  and  dried  in  an 
oven.  A  good  substitute  for  this  may  be  formed  of  coane  brotni  paper,  soaked 
in  the  solution  of  aaitpetre,  and  dried  in  an  oven. 

AMALGAM.  A  combination  of  mercury  with  any  other  metal. 
AMBER.  A  hard,  solid,  semi-transparent  substance,  found  in  UTeral 
mines  of  Pruuia,  in  a  bed  of  ar0;illaceous  mineral.  It  is  alio  found  in  Poland, 
France,  Italy ;  on  the  shores  of  the  BaJtic  and  Mediterranean,  in  the  neighbour- 
hood of  London,  and  in  various  other  parts.  It  is  generally  consider^  to  be 
of  vegetable  origin,  and  to  be  composed  of  bituminous  vegetable  matter  in  a 
state  of  congelation.  The  ejiiiaDrdinary  proper^  which  amber  possesses  of 
allractbg,  vhea  excited  by  fHction,  light  bodies,  such  as  feathers,  hits  o! 
paper,  pith,  duit,  &c.,  was  known  to  Tbales,  the  celebrated  philosopher  of 
Miletus,  who  flourished  fiOO  years  before  the  birth  of  CfarisL  The  Greek  term 
for  amber  is  election ;  and  from  this  word  is  derived  the  Lille  of  our  modem 
•cienee,  electricity,  the  effect  of  excited  amber  in  attracting  light  substances, 
being  attributed  to  its  elective  powers.  This  mineral  is  found  of  various 
colours,  but  the  most  abundant  is  of  a  deep  yeUow  or  orange.  When  hoken, 
the  fracture  is  smooth  and  glossy,  and  it  is  susceptible  of  a  beautiAd  poliih.  If 
gently  rubbed,  it  emits  a  peculiar  and  agreeable  odour.  At  a  temperatore  of 
£50°  Fahr.  it  melts,  and  its  transparency  is  destroyed.  It  is  insoluble  in  water ; 
hut'alcohol,  if  highly  rectified,  extracts  a  <mBl]  quantity  of  its  colouring  matter. 
Sulphuric  acid  will  dissolve  it,  and  it  may  be  then  precipitated  by  water.  Pure 
caustic  alkalies  also  dissolve  it,  and  some  of  the  essendal  oils.  Various  speci- 
mens of  amber  have  been  found  containing  portions  of  animal,  vegetable,  or 
mineral  matter,  imbedded  in  the  mess.  Tliis  fact  seems  to  prove  that  it  baa 
once  been  in  the  fluid  state.    From  (he  appearance  of  insect  remains  in  amber, 

.  it  would  seem  that  they  have  attempted  to  escape  from  a  viscid  or  congealing 
mass.  In  some,  the  legs,  or  wings,  only,  have  been  found,  which  seems  to  prove 
that  the  animal  has  been  entangled  in  the  viscid  mass,  and  has  left  the  fragile 
parts  of  the  body  in  attempting  to  wade  through  it.  Drops  of  water,  leaves  of 
l>lBntri,nativeg»Id,Bilver,  and  various  other  substances,  have  been  found  imbedded 
m  amber.  Dr.  Girtanner  promulgated  a  very  ingenious  opinion  on  the  fonnation 
of  amber,  which  appears  plausible.  He  imagined  that  a  q>ecie>  of  ant  called 
formica  ntfa,  formed  this  substance  by  the  deposition  of  their  peculiar  wax,  or 
honey.  These  ants  are  found  in  immense  numbers  in  the  pine  forests,  where 
unber  is  obtained  in  the  mineral  state.  The  wax,  althougn  toft,  hardens  bjr 
imtneruon  in  salt  water,  and  then  bears  a  great  resemblance  to  amber.  Dr. 
Brewster,  however,  considers,  from  the  optical  properties  of  amber,  that  it  i* 
established  beyond  doubt,  to  be  an  indurated  vegetable  juice.  By  careftil  dis- 
tillation, an  empyreumatic  oil,  equal  to  one>lhird  in  weight  of  Uie  amber,  i( 
obtained.  This  oil  is  brown  and  thick  if  a  strong  heat  is  applied,  and  requires 
re-distillation ;  but  if  the  heat  do  not  exceed  212,  and  water  he  employed,  it  is 
limpid  and  colourless.  It  is  used  in  medicine  as  en  antispasmodic.  The  spec, 
grav.  of  amber  varies  &om  1.065  to  1.100.  For  its  use  in  vanish-making,  see 
Vabhisb. 

AMBERGRIS,  or  Ahbehokease.  A  solid,  opake,  fatty  substance,  found 
on  the  tea-coast,  or  sometimes  floating  on  the  sea,  chiefly  in  the  tr<^ical 
r^on*.  It  ii  of  various  colours,  but  generally  of  a  deep  ash-coloured  yeUow. 
It  is  most  frequently  obtained  in  small  fragments,  but  Urge  masses,  weighing 
from  100  Co  180  lijs.  have  been  found.  It  has  frequently  been  discovered  in 
the  inteslineg  of  the  spermnceli  whale,  and  is  supposed  to  be  the  cause,  or  the 
restllt  of  disease  in  the  animal.  Healthy  fish,  which  void  their  excrements 
when  (hey  are  hooked,  seldom  contain  amber;  but  diseased  fish,  unable  toper- 
tonn  this  function  when  caught,  generully  yield  it;  and  it  is  almost  always  fmuid 
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in  ill*  fapw  «f  Uw  abBle  <tlten  dead  «nd  flwulM;  mi  iIi«  wattr*.  Tkrt*  Ma 
ha  Mtda  4oabt  liul  IU«  wbrtHM  b/mMrf  in  iIk  iMMiJMa  or  iha  nlMiJ.  im 
mwtMamti  \tfklm  n«t  ban  Mfpowd ;  Ibr  m  Urn  nim  ha*  jn  bvon  fcimd 
la  dN  «W*,  whick  dow  noi  oviUia  iW  bealn  uruv  Sfyla  oMiwodU,  the  eeof 
wn  bdd  of  Uw  ifMawcMl  wlwJa.  WbM  Am  obtauM<t  iMbMsrii  ka  die 
IWtid  mmdl  paenHn  to  ika  fiMM  «f  Ik*  wrim*! ;  b«tf  tbtr  ■  ihMt  ui|i«Mr»  M 
■b*  air  mil  wnUag,  fa  ataar  k  fWmni,  uid  i)  iiKrvMed  h*  hMtlnc.  Ii  to 
M(  «  lilllo  •MiMcdtaMi])  IhM  Mr.  lIomtMrK  oUaiMd.  by  ■«{  dlfoHkn  «r 
bSMW  BWWlt,  4  nbitaam  «kicti  {mmmmJ,  hi  *  r«rr  hMw  dfgite.  tha 
ywfcC  «««ll  rf  •■Atrtrii  Tho  ipec.  grav,  of  MnliCTgri*  rariM  Ovm  0.78U 
fei  aM0>  Ii  nwlu  at  144*  Falir.  ami  «  Si:f  FiJtr.  u  valadlind  m  the  Akm 
«f  •  wUta  TMpawr.  If  ihrown  on  bat  cotli,  il  burni  and  b  tntinlf  Aaipalod. 
b  la  not  ipfaMa  «ilber  ■■  walM  or  llw  add*.  RUiar,  ammoaia,  and  oH, 
iiwilw  U.  >■(  aliilltl  atfcaalyaaapoctiat,  andia  thgreftwwM  IwaiiJiyrim 
II.  CMaik  alkaliN  eattUM  vMb  it  and  brm  •  Ma|k  AcconliM  uLaGranj^ 
k  it  MnpoMd  of  rfipnw  iMin,  biawit  aoid,  and  coaL  Bjr iMar  aatiph  It 
!■■  b«m  liwnd  Ibat  Mwa  ipMinMm  do  nM  ooniaia  btnioie  acid.  TWakuMIe 
wIhiIbw  H  Mad  In  coaBatia,  fcc.  to  cvmnunkaM  <i«  pomlMT  odoilr. 

AHETUY3T.  A  natural  gem,  ol  a  violel  colour  aikdj[raU  brfllliM)',  M 
tMdaith«iubyarM^li^6«B>hickMma  mj  U  oiJjp  diwn  iu  coloor.  Th« 
Aaiailc  art  af  a  dcap  pnfJo  hua,  aad  an  dcciotd  tb*  meal  valnablo.  The 
Omu  are  violM.  Sona  amathfau  ar«v  bovtrar,  aada  c«loiiif««i  by  an, 
■bta  lhar  va  oAaa  tnutakm  far  diaanondf ;  lb*  toMtier  faardoaN  M  lie 
tatter  >BI,  bowerer,  enable  anv  panoa  to  fctaai  dia  utiMliM. 

AMMONIA.    ApowarftdalbalLeoMtinaaealMihaTDlMlik.    la  Id  puN 

■Uto  k  ia  a  aaa  tmufaftat  a»d  oeJouelH^  andjeiMJay  aU  lb*  iaafha«kal 

fiMiaiiiue  «f  orfiaanr  aiauNpharie  air.    IM  aouH  il  Pu>pBl  and  adhcatfiif, 

MM  ill  Mala  ammHj  omtaa.    ft  eMfaipvlelMa  oembwOM,  and  bunwdlaiBfy 

JawoTi  aoknalUb.    Ob*  bitodnd  cabio  inibea  «*tsb  IsLtflri*.     Iui|ifr. 

fTsf.  u  0.39M.     If  tb*  gM  il  paiaed  ihm^  an  imilvd  pcNciais  toba,  Mn- 

taininc  inid,  it  b  danvpaMi  MM  ite  volimw  deabled;  it  iilhm  found  to  coir- 

•IH  of  l|  ToluBM  of  bfdtogca,  and  |  voIwom  nilnweii,  «hl>.-li  are  condtaaod 

Bto  tbe  balk  of  on«  Toloaae  aa  aaiDMniaeal  fm.    It  b  rapMljr  abaorbed  by  eeU 

•alar,  which,  ■hun  iui(n^a«tad  with  gm.  u  eallod  liniU  emunonia,  or  ipiriM 

tt  bMtahacn.     Al  a  tempteuwn  of  M,  watar  iiWirti  abeu  070  linM*  iM 

of  ibe  gat.  and  Ito  l|>*e.  ^ntr.  b  radaoid  to  OlSTS.    Tlib  liguid.  by 

,  pan*  >ilb  iho  wnMooiMal  gu,  bene*  it  b  calM  Ibe  Ttlalife  aUtalL 

>  niiaubclMr*  tl  li«nid  ammodaa  b  a  rny  bnpefUM  omt.    Ai  Ab  alkali  b 

adMNvely  rnnploTed  tn  midirin*,  ebami^ry,  and  Ike  iMa,  we  ihall, 

itm,  briefty  daicrib*  the  proctw.    Into  a  reMI  oonuMled  witli  a  Mtiei  of 

tWaeUW'*  bdUc*,  pnt  two  paila  of  ilaked  lltne,  nised  with  oio  part  of  mwriaio 

ttt  ammonia  («al  ammoninc).     Hn  Wcxilfc'i  botllca  mm*  ba  nikd  viOt  par* 

[valer,  and  if  Ihey  ar«  lurtoiuidcd  by  cold  oiUcr,  &rquenlly  r*Di-iaed ;  if  by  i**, 

I  bifhlr  eatunUd  UquM  will  be  obUlned.    lli*  niiirUu  of  aBitaunia  li 

poaad  bjr  lb*  linM^  and  dio  HnBonia  pawai  into  (be  water  in  ilie  botiln 

'in  die  itato  ot  ni,  wbne  it  u  inmediatcly  ■baarbed.    Tbe  addiiioa  of  hm 

water,  end  aopbcallen  of  nwdieale  heal,  anur*  cowpltu  d«Mfnp*Mllan  of  ib* 

I  hIL    Tbe  tuttid  awnaonia  may  be  obtained  by  a  more  direct  pnwct^  hut  not 

B*  •cownMally.    Tbe  CoUowing  taod*  b  Meorasmded  by  Mr.  H.  I'hillip*,  m 

nitkif  Muiarior  to  ikat  Teoomniendad  in  tbe  London  PlwjTiMeopaBia.    Pew  half 

npint  o(wal**aaQM.«f  wdU  bwnit  lima,  aiid  whm  il  boa  ttsiained  in  a  elo** 

VCMcJ  aa  bow,  add  12  ol  of  mI  ammoBlac,  and  3|  pmci  of  buBiiif  watiT^ 

FIbw  (be  aohUlon  vbcn  oooJ,  and  dialil  from  it  30  Ibwd  oc    Thii  will  Iibtf  a 

ifoe.  grwr.  of  0.9M,  wbidi  ii  m  ntnmg  «•  it  can  be  conrMiicnily  kept     Tlia 

^>M.  grar.  of  lii^iid  unaionia  i*  a  (un  Hit  of  iIb  >mti|tlli.    Hial  aboreMnen- 

(»iiril  mil  c&niain  about  11  percent  of  aniniowia.    If  the  ipec.  j[raT. be  .BMI, 

^a  tii|wid  will  conUin  about  3S  fm  ceM-i    inlannadiaw  danildat  indUal* 

medbl*  prop«r(k>iit  nf  ammonja.   Tho  nniriaM  nf  aMmonia.  cT  eal  nmnw 

>  fr««n  wbich  the  abo'e-dncribod  liqaid  b  obiainMl,  waa  furtnarly  btavbl 

Rgypt  altnoil  axoliulvely.    I>  (be  neiytibowihavd  ef  lh«  WwipU  uf  Ju|>i<el 
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Ammon,  vere  man;  inns  for  the  accommodation  of  pilgrinii  and  tbair  camda. 
From  the  sublimed  duog  of  theie  BoimilB  the  salt  wai  obtained,  and  its  name 
wai  deriTed  &om  the  locality  of  iti  manufacture.  In  modern  times,  ammonia 
)uu  been  procured  by  the  dry  diMillation  of  bonei,  home,  and  other  animal 
matien;  and,  more  teceutly,  from  (he  wiute  liquor  of  the  gaa  woiIie,  whii^h  con- 
taina  large  quantitiet  of  impure  ammoniacal  aolCi.  The  muriate  of  ammonia 
f*  employed  in  chemical  enalysia,  in  dyeing,  and  in  tinning  or  nildertng.  It  ii 
die  moat  deUcate  teat  for  the  presence  of  platinum,  and  is  generally  used  by  the 
cbemiit  to  precipitate  that  metal  from  iti  combinations  in  solution.  There  are 
many  other  valuable  sails  of  ammonia,  the  most  important  of  vhich  are  the 
nitrate  and  carbMiBte.  The  nitrate,  when  heated  to  400°  Fahr.  is  decomposed, 
and  yields  the  nitroua  oxide,  or  laughing  gaa,  in  abundance.  It  is  also  used  in 
the  preparation  of  &igorilic  mixtures  :  li  mixed  nith  an  equal  Height  of  water, 
the  tbenoometer  sinks  above  30°  Fahr.  The  carbonate  is  a  uaefiii  chemical 
agent,  and  ii  used  in  medicine  as  a  stimulant.  This  substance  ia  the  common 
■mellins-talts  of  the  shops.  All  the  salts  of  ammonia  are  decomposed  at  a  red 
beat.  Chlorine  decomposea  liquid  ammonia,  or  the  gas.  with  ereat  energy. 
If  a  bottle  containing  chlorine  gaa  be  brought  in  contact  witb  the  surface  of 
liquid  ammonia,  the  hydrogen  of  the  latter  substance  combines  with  the  chlo- 
rine, farming  muriatic  acid,  which  unites  with  another  portion  of  ammonLa,  and 
nitrogen  is  left  in  the  bottle.  If  this  experiment  be  formed  in  a  dark  room,  a 
flaih  of  light  will  be  aeen  at  the  moment  of  combination.  If  the  mouth  of  a 
bottle  containing  chlorine  gas  be  brought  in  contact  with  Ae  mouth  of  anothei 
containing  ammoniacal  gas  they  combine  with  explosive  violence,  a  flash  and 
report  accompany  the  action,  and  the  bottles  are  sometimes  broken. 

AMMONIAC  GUM  is  a  concrete  gummv-resinous  juice.  This  gum  haas 
nauseous  sweetish  tarie,  succeeded  by  a  eensatloQ  of  bitter,  somewhat  resemUing 
nlbanum,  but  more  grateful.  It  b  usually  brought  from  the  East  Indies,  in 
urge  masses  composed  of  limips,  or  tears  ;  it  acquires  a  yellowish  appearance 
on  exposure  to  tbe  sir.  When  chewed,  it  softens  tn  the  moulh,.and  becomes  oi 
a  white  colour.  It  may  be  partially  dissolved  In  water,  or  in  vinegar,  with 
which  it  assumes  the  appearance  of  milk  ,-  but  the  resinous  part,  amounting  to 
about  one-half^  subsides  when  suffered  to  rest.  In  medicine,  it  ispreacribed  for 
removing  obstructiona  of  the  abdominal  viscera;  in  hysterical  complaints,  and 
in  long  and  obitiaata  colics,  proceedlag  from  viscid  matter  lodged  in  tlie  intea- 
tines.  Externally,  it  is  used  for  the  purpose  of  discussing  indolent  tumoun ; 
•nd,  witb  a  mixture  of  squill  vinegar,  forms  a  piaster  aometimei  aucceaaluUy 
i^lied  in  the  case  of  white  swellings. 

ANACARDIUM.  The  cashew-nut  tree;  a  genua  of  plants  of  the  clui 
Enneandria,  and  order  Monogynia.  At  one  extremity  of  the  fruit  of  this  tree 
there  is  a  flattish  kidney-shaped  nut,  between  which  and  the  shell  is  a  small 

Juantity  of  liquor,  which  it  useful  for  marking  linen,  being  very  hUck  and 
urable. 
ANACLASTIC  GLASSES.  A  kind  of  sonorous  glasses,  chiefly  made  in 
Germany.  They  have  the  property  of  being  flexible,  and  emitting  a  vehe- 
ment noise  by  the  human  breath,  llie  anaclaatic  glasses  are  a  low  kind  of 
phials,  with  flat  bellies,  resembling  inverted  funnels,  whose  bolloms  are  very 
thin,  scarcely  surpassing  tbe  thickness  of  an  onion-peel ;  this  bottom  is  not 
'  quite  flat,  but  a  tittle  convex.  On  applying  the  mouth  to  the  orifice,  and 
gently  inspiring,  or,  as  it  were,  sucking  out  the  air,  the  bottom  gives  way  with 
■  tremendous  crash,  and  the  convex  becomes  concave.  On  the  contrary,  upon 
expiring  or  breathine  gentlv  into  the  orilice  of  the  same  glass,  the  bottom, 
with  no  less  noise,  bends  back  to  its  former  place,  and  becomes  gibbous  at 
before. 

ANACLASTICS.  That  pert  of  Optics  which  considers  the  refraction  of 
light,  and  is  commonly  called  Dioptrics. 

ANCHOR.  A  heavy  curved  Instrument,  used  for  retaining  ships  in  a  required 
position.  The  forms  of  anchors,  and  the  materials  of  which  they  are  made,  are 
various.  In  many  parts  of  the  East  Indies  the  lower  part  of  the  anchor  la 
tinned  of  a  croas  of  a  very  strong  and  heavy  kind  of  wood,  the  extremities  of 
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«lil«li  inmiilepoiiiteiL  About  (h«  iMiiUle  of  tncharroof  ikveroMb  iiMBKnl  a 

ivof  bnxot  iJiaMma  •iMMl,lh*up|M>r«Bd*af  wtiichcoavor^  UN  point,  «nl  oft 

wrarv'l  riihar  bjr  toftt  or  an  iran  boop^  mi-)  Uic  spnor  \tri<tnm  llic  lni»  li  Mllrd 

vp  witli  tiDnM  Is  auk*  ibe  auelion  nnk  ni«««  deppW  uid  rcoililjr.     tii  8[Mln, 

•nil  ni  l)<e  S-x>th  S«M,  aaiehilr*  ut*  aMUlisiM  fernM  or  Cufpfr,  hut  gnitrtllj 

in  Ruro]w  t)ip^  >ra  nuida  nf  forftrd  ireoi.     A»thor«  mar  m  diWilcil  inln  Ivq 

Ittnirf     iitT'~t)r  nnghor*.  uiil  aiujn   anohurt.       Mooring  SBction  an  tbow 

wtitoh  are  Uiii  ilnwii  f>ir  a  prrmaiicary  in  dark*  and  fakirbouri,  nad  ant  emtit- 

AtmUily  Iwnrior  than  aliip*'  aiiclion,  from  whi«b  tbty  dllftr  ta  fann,  bavin); 

•MSPllrnc*  b«t  one  am,  iui<li>(>nMli>ne»,ln>t«adur«fTn^  baring  at  the  txiMfnttjr 

.  mlar  tnui  at  iron  and  do  (iMk:  tbaa«  iuiar  art  «aIUd  muhraom 

'^xfrMitral  form  of  ibipi' 

^a^i''!''*  11  ihiMTi  in  iha  nnnexrd 

an.     4  ii  a  l<rn;  bar  of  iron, 

tha  HhHiik.  I'niiu  ibr  lairrr 

•Bnlty    vr  whir!)    liTjiticIl    two 

1  anm  b  A  in  uppmii*  ditv^ 

,  and  f-MMiini;  mi  aiii^  aSGO" 

I  with  IliB  ■liiiiik.     iiuaa  rfteli 

ti>irBnli  Uia  eai,  is  Uid  • 

dck  irUiigvlar  pir^o  «r  iron  c  t, 

^►rmpd   the  ^«f<.     In  Ibc  u])7ft 

.  •»(!  mt  iKo  attttk  it  m  tyr.  \htnut\k 

tmkich  p4at«i  a  lin^'  ■/.  I»  «)iicli  uia 

Itlfili  li  allacbcd.     TlM  iioiik  e  u 

'  tonpoafd  of  two  alrB^t«ni»*  of 

waed.  Mnbracing  l)iu  tqpifc  fmnw- 

dl»«ly  bdutr  til*  tiiii;.  •nd'Meantd 

ik>c*lbs'  '■y  ■"">  huupa  nad  ircc- 

BuU:    the  itock  tiniiji  at  rit;ht 

Id  the  piano  of  lliv  ann<v 

I  anrraa  to  giods  ilia  anchor  In 

lU  dnecM,  aa  01  to  couw  one  of 

tliF  fluk^t  (o  etit^   iIm  ground. 

^  L;^'«♦Ti;lJ■  pnivi'ln)  with 

1  .■  aiioliun.  namnl 

h---:  L.-,.,-r,  l!ie  tinJI,  nr.ct  Iha 
'  ahi't't  .-i[>:Sar(  a  stiiallvr  .uiclior, 
Iteroidd    [Ikr  Mnam  onchnr ;  and 

[■ROtlMT,  ttill  aiTutlcr,  naiMod  ihi-  kc^L-p,  wliidi  latter  bu  ctMnllj'im  iniDitoek 

throujti  an  fvo  in  tiiA  .l.-u.k,  tvcirnd  lliereto  by  a  k«y,  or  tot^oA, 

•dnlitt  of  Ita  livine  TPMtily  diiplaccd:  iu  principal  uaa  iifai  changing  th* 

Ion  <if  a  diip  in  )tatbour,  and  in  an  opnatina  l«mi«d  kedj(iaj[.     From  tha 

f;rcnt  mtu  of  iron  in  karf[e  ancbon  (toitia  waighinE  Aom  3  to  i  lona),  the  p«r- 
Ki  r.j'^'it^;;  of  tlxm  bvoonwi  a  inattM  of  mnch  dUfficalty;  tu  fiom  lh«  gnat 
hi-at  n'.''i>arT  lo  »«ld  tuch  manta.  ibc  iron  i*  liable  to  Mcom*  "burnt,"  aah 
la  termnl.  WatknMn  alM  eannni  n1«vi  uba^-rvf  what  ie  going  on  in  the  forMv 
where  il>c  iron  it  exno«rd  le  i^^iiinn  fiom  iho  hla*!*  of  Uie  &!n'iwt,  or  lo  IM 
pmenre  af  mlphur  in  i|'t»itiiy  nmanj;  the  coalt.  When  the  welding  of  a  lat^ 
iwatm,  I'ka  the  aliank  of^an  anclinr,  i>  to  ht  completed  by  lite  (ledee  liammer, 
worfaaen  are  nl^ecled  to  a  ■eorehing  h»*t  radiuling  ihrrtfroen,  which 
adm  H  impostiUe  l>>  make  a  ren-  eloie  inspection,  and  tlio  cunuflticneo  trv 
i«otlyi>,lIi*bmtin|;iipuf  I'iii'im  wilhin  the  body  of  the  iron,  TolbticaUBt,and 
^bnminj^,  may  bo  often  silliihutrd  llin  brcaliiug  of  anchon,  &llo*ml  too  l!r«- 
■"•tlf  by  a  dijIrpMing  low  of  livcJ  and  prmrtty.  Many  altetn]it>  hove  bf*fl 
_  [b  of  Ul»  ywrt  lo  eoniinicl  anchon  not  liable  U>  thcto  defNti,  by  dividinf 
ibp  nia«i  into  )ep*ratc  port),  and  by  a  nievc  Judicioiai  arrangement.  Tlia 
IbUaving  b  the  invention  of  Mt.  llankM,  a  rarrajov  of  aliipptng.  tit  tl)« 
Co'innrrHilrosd,  London. 
'   M>.  llnwkM  ubaenoi,  ■'Tbe  an^'linn  a)  pruent  is  tue  are  male  ly  tanaiag 
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llw  tluaili  Mi4  flukM  Mparalriv ;  and  by  tlio  Mpid  action  «f  Lmt;  h«iBin«n,  tlitjr 
IHW  uniud  m  wolilcd  into  <wli  otbtr,  mi  |L»  cMt  U  fattmed  to  «  riftji  tiMic4 
iliTOUgh  ibp  (liuik  EJilfwajrL  Th«  Mucki,  if  of  wond,  are  lot  or  (cored  over 
fikch  tido,  uid  bulled  and  boopcd  orer  the  ifaiuik  oT  ihc  anchor  i  if  of  imn,  ih« 

S«or  IkJc  for  it  u  foroicd  fa V  piuicliioe  B  hole  ihitiufh  lilt  thosk  of  th«  anchor  i 
t  niiiw  tut  muU  tepamvly,  and  wridcil  uii  lu  Iho  fluke*.  Tlic  i«i>r«i'«iWBt 
GoiiMU*  in  making  ono  fluke  and  half  the  (hank  ia  on*  IcdkUi,  and  to  iKiid  them 
U  the  fb(mNquiN<i,  and  then  boopint;  the  laohalve»log#Uitr.  Thli  in«lbod  of 
Hinking  the  oaoher  in  Mpiu-alc  pwU^  odinit*  of  tlio  forming  of  •  groove  uf  ih« 
BiMtdU  of  iha  ohuik,  for  a  chain  t«  paw  thmugb,  and  of  mi  eyi  tt  gn»t 
■treagtli  lor  iho  roeeptioo  of  a  «<H>d««  *i«ok.  wliieh  li  obo  mad*  iu  Iso  pinon, 
«i>d  paiMd  into  th#  >haiik  In  reicnc  dircclioni ;  lh«ae  horins  iron  ahouldcn 
abiitling  uainil  the  cjrc.  ace  kn>t  immninbly  in  that  poaltioo  by  bring  brarcd 
logeiher  with  an  iron  hoop  at  each  end.  He  eontcnietion  ii  ihoini  in  ibc  uineicd 
enmvlng.  aiheeahleriBc; 
t  the  eye  which  hold*  th« 
■lock,  mulv  out  of  the  whole 
(ubilanca  of  tho  iliaiik,  hy 
btndi^  eadi  of  the  holvei 
btn  a  temlcircle,  in  oppotUe 
dircclioni.  T(ip  ancnor  It 
the<rn  to  be  divided  into  two 
mfMol  port*,  by  a  line  wliich 
fonn  dows  th*  middle  of 
ibe  (hank,  a*  at  o  o ;  c  tha 
wooden  ilock,  maJo  aba  in 
two  equal  porla  (m  before 
dMcribrd),  and  firmly  le- 
cured  in  Ihcir  ]iliwM  hy  the 
lluujig  and  nhmildcn ;  dddd 
»n  font  >troaghoci|ii  whiirh 
bind  tltrahiuik  (ociither;  I  lie 
upper  ono  ii  mnAf  xjunrr, 
Slid  (he  ollien  ciTciilur ;  a 
portion  of  ilic  (hunk  i)  tup- 
poaed  to  be  ronoi'ed,  to  tX' 
Iiibit  the  Eiluation  of  tbe 
chain  wliici)  puat*  ap  tha 
cttitre,  and  ii  connected  at 
the  upper  end  to  the  cable 
t'in^  and  at  ihe  l«ir«r  end 
to  Uie  buoy  rinf.  /.  in  the 
■mal]  wparale  ncurr,  civci 
k  tcwuTtno  Mctlcin  u?  ilia 
■hank  ef  tbe  anchor,  ihow- 
ing  It  lo  bf  of  an  oval  form, 
the  Tonj[»i  diamrlsr  of  wlikh  u  in  a  linn  wiOi  the  fluVet ;  lliii  figurr  Ronfnrinil 
upon  it  mnt  strength  lo  with«taad  the  powerful  Mrnini  to  which  nn  anchor  u 
frviiuriilly  txpoM'd  is  llial  direction.  A  A  arc  the  palmi,  bolted  to  the  reopectlv* 
fluke*,  each  or  which  ii  connected  in  one  piece  with  •  broM  i  ■',  pauin);  in  oppo- 
llto  direction)  round  Ihc  ihnnk  of  (he  nncTior,  therel^  Bttcnpthening  the  flukot 
In  *  gn>»l  degren,  and  giving  n  collnlcritl  iittp{K>rt  lo  each  Vialf  of  tha  Nwhor 
A  la  a  Mreng  plate  of  iron  biilud  on  (o  the  crown ;  /  the  buoy  ring." 

An  anobor.  differine  malcrially  in  form  and  conttruction  from  the  ordinary, 
was  invented  by  Mr.  It.  F.  Ilawk-in^  and  b  repretcntcd  in  tho  *uhjoincd  eo- 
gtariii^  The  ilittnk  of  tlip  anohor  a  ii  forked  at  the  lower  part  w  crown, 
tnto  (wo  naru  or  loop*  4  and  e,  in  each  of  which  ii  lomied  •  bole  «r  eye; 
between  Ihe  loop*  !■  a  block  of  iron  4,  termed  a  erown  piocei,  baring  a  circular 
apertuni  lo  recen-c  the  armi.  and  »  *quan  aperture  at  right  onglu  lo  the  former, 
into  wbict  ii  Krewcd  a  •(««  bar  of  iron  *,  lenned  a  U^le,  projecting  equally 
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«  aAiril  «Uf  ti  iIm  ovn  pfcM  i  Milw  Md  of  til*  cre«n  {iUot,  mwlto  to 
^t  in  vliich  b  tiMtrud  tbi  toal*,  b  «  ring  /  far  tiia  iHKgr  npa.  TIm  anv 
y  A  ttfv  Ambi4  ia  (Hie  picev,  «ii3  ber««v  iW  palou  i  i  U*  BUMfaMl,  ««>•  and  of 
ite  anM*u«*lbepuM4lhrMicbllia*]rMfiillia  tooptof  tlM«liMih^>iidUit«uf;)i 
iW  sya  Mf  tb«  <raaa  pNCvi  um  f«liu  an  ilm  to  ba  fvl  ou.  Mil  aunt  boib 
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•  In  URMMt  phne ;  tAvr  wlueb  (Iw  aniw  an  to  U  eorml  in  iIm  M«a  |4aM 
I  _ith  tliR  paloM.  Til*  orown  pirc*  iifinnljr  krjrvd  to  lli*  >rmt,  and  tbe  Ual* 
nran  be  it  a>ch  a  len|[th  and  facm  m  Io  luake  it  bear  ttalf  fomtl  the  Ion 
paft  <f  the  forfc  ia  the  iKank,  to  a>  lo  prcvenl  tbe  cn><ra  piece  and  anoi  from 
^nmbf  n«and  upea  ll,  aail  ta  rttain  tlwoi  at  an  ■n^*  <^  "0*  irith  Ibe  riwnlu 
^~he«  the  anchor  it  Id  go,  ana  end  «f  iht  toggle  win  mbi>  in  Matact  with  iha 
ad,  >hieh  puti  the  flukea  in  a  poution  t«  enlar:  and  wktn  lb*  •Uatn  Ii 
I  the  cable,  tliat  viid  a(  ihr  twgle  wlikh  ia  npwarda  Miaea  In  eantact  with 
I  thmal  of  the  *tianlc,  and  wt*  lK  anchor  In  tb«  hohfing  pcnitiaa,  aa  Acnm 
I  petapectiTa  at  fig.  3.  The  adraniMe  rf  Ihw  inoda  of  oMutructine  aneboia 
.  lltat  boll*  arnv)  take  tilt  fraund,  and  tlMaefcn  the  vdght  of  metal  mav  ba 
nunuihed,  and  ^ «t  an  nju^,  if  not  a  ^rralf  r,  rffcct  be  wtalaad :  ako  m  Ate 
I  l>a  itnck,  a>d  no  pn^'rcting  upper  fluke,  there  ■  liide  nk  iffpmlii^  ai  ilia 
'  tmmiO  i  tliat  it,  of  the  cahl*  entwini'-f,'  rmind  (h«  anna.  Hie  <ml]r  otjectioa 
wbich  Dcmra  to  hi,  u  the  prohahitity  thai,  whim  at  tlngl*  anchor,  it  might  HM 
••  rwdlljr  Uim  In  the  ground  at  the  tam  of  the  tide,  a>  ih*  ordioanr  anchor, 
•ad  tbartfow  niebt  be  (ikrly  lo  trip ;  but  Tar  mooriogi  wa  ha*«  do  Mubt  that 
la  wanU  be  found  very  rfloclli-e. 

All  aMdior  upon  a  lunilar  princlplry  hit  of  a  (omevhal  diAtanl  can* 

•tnwtlon,  WM  Inmted  by  Mr.  Soaaira.  a  front  and  iMb  elavattoa  of  wbich 

I'll  pxhibited  in  the  luhj-Mnpd  ctiU.      In  ilila  andior  ibrra  it  hM  a»e  flidta  •> 

^whieh  ii  'V  (Kaped.  and  watkt  on  a  pivot  ia  a  trianpriar  Aame,  oaiBpOMd  af 

Um  lira  Mm  t  and  r.  for^  in  an<-  niece,  and  a  alair  d,  whUi   Mtvea   ai 

■  alaak ;  //  ara  feop*,  at  tjn,  for  lie  raoeplloii  ef  Hie  diaiai  UuU  uuiia 
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the  rinr  g,  to  *hich  the  cable  is   to  be  (kttened.      For  general  punmei, 

tbii  ancbor  is,  perhnpe,  preferable  to  tbe  Ibnner,  it  being  &ee  from  die  Dbjecdon  ws 

made  to  that  one,  as  it  admiu 

of  delacbing  the  arm,  which 

renden   it   more  convenient 

to  (tow  awaj'  ;   also,  as  the 

shank  ia  formed  in  tno  parts, 

instead  of  one  of  equal  area, 

they  are  more  eaaWy  forged, 

soundly,  and,   consequently, 

less  liable  to  breakage. 

The  anchor  invented  by 
Lieut  W.  Rogen,  a.  N,  is  de- 
serving of  notice  in  this  place. 
Its  main  peculiarity  consists 
in  its  having  a  hollow  shank, 
formed  out  of  aii  ban  of  iron, 
of  such  a  thickness  as  to  in- 
sure the  forging  of  tbem  per- 
fectly sound  fur  anchors  of 
the  largeBt  dimensioas.  The 
construction  we  shall  describe 
trilli  referen  ce  to  the  subjoined 
figures.  Fig.  1  represents 
a  side  view  of  the  anchor, 
and  Fin.  2  a  plan  of  the  stock.  The  two  principal  pieces  a  a  are  bent  so 
as  to  form  a  part  of  the  arms  or  flukes;  the  other  lour  are  formed  into  a 
hollow  tube  £t(Mlbo«&  in  section  at  JS^.3)  for  a  centre-piece,  and  the  whole 
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are  firmly  welded  together  at  both  ends  of  the  ahan^.  The  intermediate  part* 
•re  eecuKd  by  strong  hoops  i  i,  so  that  every  piece  mnat  bear  iti  proportion  of  the 
entire  itrain.  Ttie  patentee  slates,  that  bo  great  is  the  strength  thus  obtained  for 
the  shank,  that  both  arms  have  been  broken  off  by  the  testmg  machine,  without 
altering  the  shank  in  the  least  degree.  On  the  lllh  of  June,  1829,  Bn,piperi- 
nient  was  made  at  the  Gateshead  iron-works,  in  the  presence  of  several  reapecb- 
able  ship-owners,  when  the  patent  anchor,  weighing  9  cwL  19  qrs.  4  lbs.  broke 
in  succession  the  following  anchors  on  the  old  construction,  without  recdving 
the  least  injury ;   viz.  one  of  10  cwL  3  qra.  4  lbs.  for  hempen  cables;   «ie  of 
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10  cwl  2  «n,  13  tbt.  aiwl  one  or  IZ  owL  4  lb*,  fbi  dMla  m1iI««.    la  pUoe  of 

x.  r.  \imui  nnf,  %hm  Ii  »  boh  mi  ihkoklo  e,  /Ip.  I  mi  t,  wbm  th*  >ncb«r 

-<   ba  n>pd  with  <h*in  caUa;  butwbm  luinpm  oaUMU*  r«  be  iiMd.a  ting 

:u(iD*cted  la  tkc  thaokU  ofay  ■ncddiiloiuliWklBand  boUib  Atandior- 

:  >  k/mtyWIWuMJcilfaar  of  BMiglepiMr.oT  of  two  necM  hooped  UMber, 

..  ..riirnlmiUFlanMfelloiri:  ThobollaailihockloobolagwilhSnwH, 

'  (bo  AoiiIl  ti  pMMd  ilmuxh  tbo  e^  oT  ih*  atook  /,  (Bliioli  U 

I  iron  plate  g  on  ca<li  sdcJi  tb«  coUu  A  i>  (hen  pul  ofw,  uid 

«lt  II  lu)i4  lip  dguiul  ihc  hoop  i  b)r  iho  fb(«took  kojr  k  paofaig  (km^lt 

la  litr  iSiiDk  ;  by  (hit  oMoa*  th*  BMllor  WMf  ha  itoclfd  or  tiMtotk«l 

lit  (ko  uiidonco  of  o  oorpcMWr,  wliidi  ia  a  great  rccoannraiklwa,  aa 

a  ciini)ili-iabls  Inigib  of  itnir  (t  roqulnil  lo  Mock  an  anchor  ia  (h«  caatiMtt 

wwj.     TtinB  aochon  bavR  brc»  pretty  ttlMuirtty  ada|ilMi  and  aorwal  paniM 

who  ha?«  mado  trial  «f  thwi  h«>w  gi«w  aadtfetoiy  e«ftifieal«a  of  UM'it  ilS* 

dcM^.    la  coonoalon  »kh  Impnxafaont*  oft  ancbsn^  It  tnny  not  be  allef;eilior 

aui  of  ]iUeo  lo  maniion  aome  impinvcRMOiU  in  tlie  nactbod  of  lettinc  them  coi. 

Tmi  ioiprovrd  ntctliodt  oif  leUia^  go  aucbcn  aro  deaoibod  io  tha  TramaftMHU 

tf  lir  Sttirif  of  Afl:    Tlio  princiBl*  ii  th*  laine  Ja  tiuh,  and  contitU  in  lup- 

pnrtiagibc  md  o^vhat  m  tcitnod  (be  itandinscMiaftbe  cot-head  Ooppn  adid 

•haak-p-'inicr.  by  brtlutnmiag  upon  plvott,  and  rataiiMd  in  a  proper  porition 

bv  a  caWli.  wliieb  b«i^  wilbdiawo,  the  boll  tanu  upon  it*  pjro^  and  ttia  aUpper 

itipo  off,  by  «bkb  nwoiM  all  tak  of  jannung  the  iwnaartha  rtopper  (a*  ia  tho 

uiuaradhodellalli(i}rKoll>arunalnKaiiil)i*avoiMj  tbedaiiffTiotbo  men 

^toacNaibiidoaeniray,andtboaBMior«MibetetB»atanioMent'*«inii(if[. 

.aningBmeaia  in  each  of  thtaa  tnvaaiiona  befoe  tha  mnih  whaihar 

I  lo  oat-liead  *iofi|>*ti  or  iltaak-pakiirrii  w«  ahall  thnabm  ahww  oaa  tn- 

rniioti  Bi  appUed  lo  cal-boad  •loppen  and  llie  olbec  to  abank-painUn.     Tha 

-^Nialned  cuu  Ami  Capl.  Button  a  mttliod  oT  letting  gn  a  oat-bead  Mopfxr.  • 


H  the  «at-h*ad;  tea  bolt,  tatmlni;  iiprni  atiivot  eT,*  the  end  <  (bmn  an  dblime 
r>1:'ii".  uiil  b  litid  down  bt'lfac  clamp  t  turning  upon  a  nliM/,  tkeetunpbclnK 
>  cd  by  a  bvp  <r  and  pin  A.  j  \t  the  ttandioff  end  or  l!br  Mapper,  (uvhw  a<) 
led  in  U.  u  )i><-h  pnjut*  <'v-i>t  llii!  end  h  of  the  bolt  t  e,-  Uio  olhprmd  of 
r  pane*  tbrouRh  the  riiu  of  the  ancbOT.  and  ovot  iha  thnlsib-cloal  hi 
Ic  faat  round  \\tt  tiwb;r^c«d  {.  When  it  ■■  le^ired  t«  li-l  ^  ihe 
',  f  liand-iplks  in  tnu-itod  biriwefn  live  ibwinb-cUat  it,  m  at  la  nip  the 
',  and  the  hup  ;  i>  cut  eS;  then  upon  trithdraainK  Iho  hnnd-tfjka,  tiM 
ng  110  louL-cr  \vSi  by  tho  clamp  t,  turn*  upon  ttt  pivot  4,  by  the  weittht 
ghor  on  ih'  itt>]>i'«r,  and  the  eyp  of  tii*  itoppff  alifa  offtlta  (IkI  of  the  bolt. 
Uoarin)^  cot  ((tiT«atni«  Mr.  Spenee'i  invention  fbr  htlinc  go  a  tlionk 
f^.Xia  an  clfvaLlon.  and  Fif.  2  tlie  plan.    •  it  ■  <Mt«oii  oaniaget 
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lMltelllirawbaie*lmi'«iU^ 

Md  nppcrtkg  Ow  Imtk  i  fig.  l. 

bvapin  oFi4vot  aia;  (f« 

•Wtr  tunilRc  BWM  •  GBUtf* 

/  Iha  Mid  d  Mnf  tenwd 

taw  ■  hook,  «Ueh  oUm  dM 

MMrnl  srib*  bolt  I,  (bo 

ImTMnt  raUAMd  In  tlu 

pMitMn  Airwn  tn  ib«  plan, 

Lf  a  pkif ,-  A  ii  pan  of  •  f^.a. 

Chain  farming  ihe  ttnnding 

part  or  (h*   ih«iil(-;>i>iitl«r, 

and  MppoiUd  b;  (h«  boll  h. 

Tft  tha  otber  end  «f  (h«  ohaki  U  apQetd  (U  nmnfaif  port  «f  the  think-paintn. 

«b)ch  PMMI  mind  tfa«  (bank  of  itio  Mchor,  and  u  nada  hM  hi  a  tioibrT-haad. 

WhM  II  la  nqidred  w  let  w  ibc  ahank-iMlBMr,  an  Iran  b«r  ii  iaiertcd  bto  th« 

Midtof  ihew'tt  4*1  whldn  U  niada  bdlow  flir  tha  evrpM*,  andlkaplnobolng 

wtthdrami,  ih*  lertr  ii  Inmrd  itnnd  lu  ctntrt  antu  Ihc  boll  Ja  r«lea«d  (ram 

iha  hook  A  «hen  it  fatli,  and  tbt  ckriB  and  of  lh«  ihank-iiaiMt«r  tlip*  eC 

ANCHUSA.  TaUft*  anehMia,  or  bliie-floweted  bi^laM.  TU  Juio*  tt  iU 
omlla  or  Hawtt,  giiet  oal,  en  tha  addition  of  adda,  a  boantiiU  fntn.  An 
Inftiilon  of  Uie*e  flowcn  i>  gf*tn  in  InflammttuTy  bniouf  dU«a*M. 

ANIL.     Hie  plant  from  which  indigo  ii  prrpDrcd.     Sec  Indioo. 

AN'[MB  b  «  n^oue  anhMancr,  cnmrn^rdoJl^,  but  impropcTly,  calUd  mi 
antnw ;  for,  llko  TC«iM^  it  it  tolAlly  lolublo  in  idi:«h(>l,  Hiid  itlw  in  ull.  tiliiU 
««[<(  will  not  lake  ■!>  mora  than  a'likteenth  put  by  weight.  There  are  t«a 
kind*,  dirtlnguUied  by  the  lermi  orientd  (M  Mddentol.  The  former  la  drr, 
tnd  of  eefottn  itujing  from  erfen  lo  red  end  Imwn.  Tlie  Utter  ■•  of  a  f  el- 
lowiib  sbilc^  Imi^atent,  and  Hiaewhat  unotuoua.  tean,  and  po^lv  in  larg» 
mwmta.  btilda,  of  a  lighi  ptetMat  laM^  eaatly  malting  in  the  fire,  and  buroii^ 
■tih  an  ureeible  melt  TIm 
■piril  of  toe  alcoholic  eolutiol^ 
vhrn  drawn  off  bjr  dMiillaiiaa, 
prrtrrvei  (be  tarte  and  flarsor 
cd  ibo  anine ;  ibe  dMM  wetar 
exlubit*  on  (l>  McftKe  a  ponloB 
of  enriilftd  ofl.  Thk  reein  ii 
Much  uud  in  perfliiBMy.  Il 
lia*  alu>  been  inCagined  to  b*  cf 
Inportanl  NTvloe  in  plaitct^  ca- 
plojred  (0  rvUee*  nervoua  aAo- 

lawu  of  ihx  head  and  utiicr  parti. 

ASKMOMKTER.  An  in- 
Mnimcnt  for  mcaiuring  the 
•trcngth  o«  eelocily  '•(  ihn  wind. 
Amooc  variuiii  inochinea  whiob 
have  Men  comiructed  (br  thia 
pOfpoae,  tbe  iuUowing  one  hM 
bn  fiiuad  to  altenr  very  well. 
Il  teBileh  ef  an  open  frainv  ate, 
MipoRed  by  a  ihaft  A  upon 
WMch  it  lujni  bv  the  action  of 
iha  wind  u|>on  the  ranc  «.  // 
an  mU^  fiMd  lo  one  end  of  tlw 
Bxk  o,  and  diifKiMd  W  be  inlu- 
encad  by  the  whid  in  Ike  nmal 
■uutnee.  Upon  tUe  axla  la  aim 
ftlcad  a  ocoiical  benel  of  weed  Ai, 
on  Ibe  MiallM  end  of  wMek  * 
la  ■Itaabed  a  Vne  i;  wilb  a  weight 
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^pModad  lo  It.  Tlia  wiud  tttia^  opm  lb*  mUa,  eaiutt  Ika  bitnl  la  nntn^ 
and  ibc  line  U  be  wouad  up  on  iu  Mpcrll«e*.  To  pnvmi  attjr  Ntrofnid*  tnoliani 
•  imtchct  «bMl « ia  ltx*d  lo  llis  bwu  ut  iugrr  rui  of  Ui*  oen*,  knrbg  a  clkkw 
UlUi^  lata  Ulia  oMchM  u  it  mtoItc*.  ItUvvideni  thai  Uie  powtruf  ua  walgbt 
vitl  wmtiinialljp  iMcnase  ai  (he  line  adruicM  levard*  the  Bom  at  the  cone,  aa 
the  waif  ht  act*  at  a  grealer  diiunco  IVoan  tb*  aui  at  fidcTnin ;  osBMqumtljr, 
tlie  vanaUa  (tree  of  iba  wwd  may  be  rea^v  aaccrutiwd  by  fixing  tbe  Uae  at 
Uic  HoaUcat  end,  and  tDarkiag  Ibe  bairel  wlu  ipiniJ  linft,  u  lakn  up  by  (ha 
«aiUiig  artlterepaMiu»dUiwiMrflciai,p1aiaMtlaabttwren  (b«  Uneiamenb 
to  d«i»oU  the  fotoe  of  the  wino,  which  naj  fie  eakulaUd  with  lelrrabla  are- 
cMon  upon  ilia  prinelnla*  of  the  lerer.  Tbe  fiametet  of  tbe  e«M  diouM  ba 
neh  b  oompariMo  with  tU  anaUtal  cad,  Ibat  Ibo  forco  of  (he  ilTODgtat  wutd 
abooU  have  aeaieely  nificient  (one  to  being  (he  line  on  to  the  biae  oT  the 


AklMUcb  lb*  (BOxunient  ab^r*  dnctibnl  girt*  an  aacntale  idea  «f  ibe  cam- 
^ftniite  loiea  of  (he  wisd  at  diSermt  timeai  h  doe*  not  p«<int  oul  the  actual 
i  inrm  ewrted  oa  a  giTOn  totCiee,  nor  can  obumtloa*  uada  with  one  inttnuncm 
.  fa  a  partkular  place,  br  ogmparcd  with  obaervatioBi  made  by  another  jnalni- 
I  mant  elMwherc.  It  ii  oUocumbenorae.aad  Dot  port»bJa.  In  the />MoMftiticiaf 
'  TVaiHMfiou  for  1 77S,  Dr.  Lia4  giree  a  dteetiptlao  of  a  vtey  bgenioui  pnrlalila 
kwinil  gtitgt,  *h)^  Isdicaue  Ike  actual  force  of  the  wind  by  (he  eolsmn  of  wata 
^vbJeb  it  win  ii^pott.  TU«  Uttnuneut  coailaM 
r«f  two  glaM  tubta ai  c  J,  wlit«h  ilioulil  net  be 
1  laa  ttiBA  tl  or  9  inche*  long,  tbe  bore  of  each 
lltdnc  about  J^  or  an  inch  diBtneteri  ami  connected 
f  laptW  by  n  inuU  Wnl  glait  tube  *  of  aboiU  only 
.  1^  of  oil  Inch  borrv  h>  cb^k  the  undulation*  of  the 
^  wator  cauaed  bv  a  nuUm  pttt  of  wind.    On  the 

vppa  end  «f  ue  tube  a  &  ti  fitted  a  ihiii  niMal 
I  Babe  /  whl(4i  la  brat  at  ri$ht  aMiet,  and  bat  itt 
taoula  open  to  reccire  the  wind  blowing  into  i( 
Titericoiilally.  Tbe  two  branches  of  l)i*  tube  are  * 
>  ft  liberty  to  luni  round  a  itis'l  uiiixllc  g,  vliich 
I^Miili  tBTOiigh  Ivfl  (lipii  of  bmu  a  ■  nenr  llit-  top 
'and  bottom  of  Ibe  intttumeal-     Tlie  ipindlo  It 

fixed  into  a  block  of  wood  by  a  eerow  in  it*  bo4- 
',  Una.     Whan  Oio  inalniment  it  uied,  a  quantity 
'  waMr  b  poated  ia  until  the  tube*  ore  about 
ilf  (illl,  and  the  ttiitniintnt  being  tlicn  held 

peamndiculariy,  vitli  il*  numth  eipoied  (o  the 

wllM,  ibo  water  will  be  dcpreuod  in  ttiF  lube  a(, 
oil  propottionably  elevated  In  (he  tube  c  J ;  and 

tbe  utianoa  betwom  the  lurlacta  in  the  two  tubes 

MM  Hire  i1  by  a  eliding  ecale  of  inohee,  and  pant 

A  atttebed  to  the  butnuneol,  wfll  be  the  beifbi 

ttt  a  cohioui  of  water  vhieb  tbe  wind  ii  oapaUc 
r  WMtelnina  at  (hat  time ;  ud  aa  a  oabio  loot  of 
alar  weigbt  1000  oa.  or  $S)1b(  neatly,  the 
eaUUi  part  of  which  it  &£  Hh.,  IborefotD  erery 
r^di  Ibo  nitfaor  of  the  wale*  is  railed,  (lie  force 
'  oflhewiiidwfllbeaqiuJiaiomanytiniRintlbt. 

«o  tbe  tquare  foot    iliia  inatmment  ahowt  tbr 
^rtt,  bat  not  the  rtTotiii/,  of  Ibe  wind ;  but  as 

the  force  l«  as  the  equare  <'f  (he  Telocity,  K  the 

VetMM*  due  lo  a  given  force  be  jMertaincd,  a  ubie  of  tbe  velecJIIae  oonaepondiag 
,  lo  oacn  incb  the  water  it  derated,  may  be  caleulaled  and   engraved  inion 

dw  eoale  of  equal  parts.     Tlie  fellowiag  tabic,  showing  lb*  oMMapoading 

Lg^t  of  waUr,  veloeity  of  the  wind,  and  lb*  form  exertod  up«o  a  e^juare 

■wK  of  aaGwo,  bat  been  calculated  tma  eocne  expoinMnti  made  by  Dr. 

HiWon. 


M  ANTJ-ATTKITiON. 

HfUl  M  Walv.  Fan>  of  WlHl.  Vrloclly  p«  Haul- 

■oclKi.  II*.  MUii 

1 1.3  18 

i 2.fi  2S.n 

1 5.2  36 

2     10.4  SO 

3     1S.6  62 

4     20.8  76 

fi     26 80.4 

S 31.25  88 

7     36.5     95.2 

8     41.7     101.6 

9     46.9     108 

10     52.1     113.6 

11     57.3     119.2 

13     62.5     124 

ANISEED.  A  medicinal  >eed  produced  from  a  ipeciea  of  pimpinella  wliich 
growl  DatarmUf  in  Egjpt,  Syria,  sad  other  eastern  countries,  la  France  it  ia 
cultiTBted  forculioory  and  medicinal  uses.  Anbeeds  are  roundish  and  striated, 
flktted  OD  one  tide,  and  pointed  at  one  end ;  of  a  pale  colour,  inclining  <o  green. 
They  have  an  aramatic  uneU,  and  a  pleasant  wanu  taste.  Their  virtue  ii 
entirely  given  out  to  alcohol,  vhan  it  fomu,  comhined  with  lyrup,  the  well- 
blown  cordial  of  this  name. 

ANNEALINQ.  The  proceai  by  which  metallic,  and  other  mineral  produc- 
tion*, are  converted  from  a  brittle  to  a  companttiTely  tough  quality,  presumed 
to  be  caused  by  a  new  anangement  of  their  conitituent  parUcIea.  In  a  con- 
■idenble  nomber  of  bodies  that  will  bear  ignition,  it  is  found  thai  sudden  cooling 
renders  them  haid  and  brittle,  while,  on  the  contrarj',  if  they  are  allowed  to 
cool  vety  gradual,  they  become  softened  or  annealed.  We  have,  however, 
notieed  sOTeral  alloyi  of  copper  (brass  in  particular)  in  which  sudden  cooling 
ha*  the  rsrecM  efibel,  that  of  anueding  it.  The  process  of  onnedjng  require* 
•ome  addles*  and  experience  to  perform  it  in  the  best  manner ;  and  vanes  in 
the  degree  of  heat  applied,  as  well  as  in  the  period  of  cooling,  (uscording  to  the 
nature  of  the  metal  or  other  substance  operated  upon.  In  the  annealing  of 
(teel  and  iton,  the  metal  is  heated  to  a  low  redness,  and  sufiered  to  be  gradually 
rednced  in  it*  temperature,  covered  up,  on  a  hearth.  Orens  are  constructed 
tar  this  purpoM,  wherein  the  pieces  of  metal,  according  to  their  mossiveness, 
and  the  qnalil;  U  is  denred  they  should  possess,  are  placed  and  retained  at  a 
low  heat  for  im,  and  sometime*  weel^  together.  The  annealing  of  glass  is 
performed  prewely  in  the  same  manner. 

ANNOTFA.  The  pellicles  of  the  seeds  of  a  lilaceou*  shrub.  The  annotta  com- 
monly met  with  amou^  as,  is  moderately  hard,  of  d  brown  colour  on  the  out- 
aide,  and  a  dull  ted  within.  It  is  used  for  giving  an  orange  cast  to  the  simple 
yellowsi  aa  an  ingredient  in  varnishes:  and  besides  its  use  in  dyeing,  is  em- 
plmed  for  colouring  cheese. 

ANTH  BACITE.  A  species  of  coal  called  by  a  variety  of  names,  of  which 
the  mMt  common  are,  stone  coal,  blind  coal,  glance  coal,  Kilkenny  coal.  There 
are  several  varieties,  and  they  possess  generally  the  property  of  burning  without 
Bame  or  smoke.     See  Coal,  Furnace,  and  Stove. 

ANTI-ATTRITION,  A  patent  for  a  compoution  under  this  name  wai 
taken  out  in  this  country  some  years  back ;  it  was  introduced  a*  a  substitute  for 
oQ  or  greaae,  in  lubricating  the  axle-trees  of  carriages,  and  is,  of  course,  equally 
applicable  to  the  rubbing  parts  of  other  machinety.  Its  composition  is  simply 
a  mixture  of  hr^'s  lard  with  "black  lead"  (plumbago),  in  the  proportion  of  fouT' 

Coi  the  former  to  one  of  the  tatter.     It  appears  from  a  Munich  journal,' 
the  manufacture  of  this  ardcle  in  Germany  is  conducted  with  more  exact- 
Bess;  ten  and  a  half  parts  are  there  melted  over  a  moderate  fire,  when  two. 
rts  of  finely  powdered  and  sifted  plumbago  are  to  be  added  by  degrees,  and- 
well  sltrred  vrilh  a  wooden  spatula,  untu  the  incorporation  of  the  two  sub- 
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^_-,_      , _,  .     .  ilio  mixtur*  to  ihrti  to  be  lakf«  frwn  Uie  in, 

tjWfttrfaurMalfMiad  miil  it  i>  qittu  coU,  to  nravcni  iho  miUilcBc*  oT  Iha 
fknlMKo-  '^■<n  iki*  cooipaMikia  «■*  afiptipd  b)-  ineaiu  of  ■  bnah  in  ilw 
mU  M»Ie  tu  [liroU  (iiil  urallicd  whool*.  (kt  ««p«iw*  «>■,  la  cooMquante,  foaiiid 
•>>  ba  mdueed  ftoni  >ic  florin*  tovnty-iiinc  knutMnv  (■>  on*  Sarin  thirty 
\rmtten. 

ANTTMONV.  A  brilllMt  whito  meUl  «f  •  luiiMted  or  Mrlatad  Mxlar*. 
It  U  tiiry  liriitif,  Bad  ouinot  b«  rolled  tnio  slied^  or  drttwn  iMo  wii*.  Ilia 
•pte-graT.  ofthemeul,  li  0.719  i  bnoltiM  810>,  MidcTjntaUicMta  pgrrMUi 
wbra  BMliw.  At  an  interne  kcNl  il  i*  rcbtiltied.  The  oiM  of  ntlnMnr  are 
chidly  leBiici  In  tba  wurtli  of  Enrape-  There  are  eneral  rarietie^  bat  the  «ttl- 
pburie  or  fny  uHiBeajr  bt  the  iMtl  ■bundan^  and  yMdi  the  Bwul  of  toot- 
iwaiu.  Il  i>  redMadio  pwwder,  wtd  beoted  in  «  reretbcraloty  AiriMeet  tbe 
Mitod  tidpiniret  than  iowi  Anm  Ibe  inluefbk  tlonf  «e  eattfay  iiMtcv,  ud  ■ 
ihen  mdied  end  ptriAfd.  The  nclal  u  ueed  in  the  namihetaFO  of  prtaleti' 
(na%  nuiw  plelee.  tpotaU  for  teleeoc^Ka,  and  ii  a  campoawt  of  mreiii  uacAil 
aOoje.  Sm  Allot.  A  difl^pmoe  of  ofinim  eiMa  aaieng  themlHi  reipeclfaig 
ike  nuoibar  of  oxide*  «f  oatinMiijr,  •ome  being  of  epitiMa  that  Aeie  are  only 
t«»t  oilier*,  wnenB  wbom  h  BmeUw  tlial'  tliera  are  bar.  We  thoU  enl]r 
ri«*albe  htn  ibe  we  whidh  'IiP*>r  indiipatablo.  To  etiein  the  pralozU*^ 
dliih  II  ih«  iDMal  in  mnriatle  aoia,  end  pour  it  iat«  a  letgt  mumiiljr  ef  dbiiMed 
n  lUi  ecpeaUt  the  pre«oxideaia«Ul«preelplUIMrhlAiniuibe«wlKd 
(kWMk  (oluiloa  of  cubonate  of  potaih,  to  reneve  aaf  nurialle  eddllnwy 
iik  Thi*  i>  the  bwii  of  all  the  tuefid  antiiiranid  medicinn,  The  per- 
I  vmf  be  ebubaed  bjr  digeellnr  aaliinony  in  nilrie  eciil,  end  ixyiag  ibe 

I  powdte  wUeh  reniitt  u  a  meticrale  heal.    Anluneeir  ii  wluble  in  «o«t 

'  flie  Mid*,  asd  MinUnee  abo  afib  chlorine,  iodine,  pho*pherv%  and  ealphicr. 

JM  tiktf*  of  the  neial  are  ihromi  into  a  Te«a*1  eenUlning  oUerin*  ^aa,  ihey 

Inini  TiTtdljr-    BmI  Valunline  Aivt  introduecd  tlii«  tuimbino*  into  mediotno,  aaa 

b  (olil  to  have  per1cmi«d  imbj  ezlnurdliiur}'  cuTn  by  il.    Iti  nrlae*  he  dii> 

B-cwered  aotidentally.    Having  thrown  a  prcparaiion  of  it  into  a  hog-traiigli, 

hog*  were  nob&ily  Mrged  by  it,  but  afterwardi  fiitlened  irilh  mrpridig 

'  Vly.    Seeing  thi*  eflect,  it  f>  laid  he  admininered  it  to  Ui  brother  Monfc* 

aeh   quantltle*  that  ihry  all   died  :    the  medicine  wai    ihervfor*  «^ei' 

[aiMl*aKi1n>f,  or  aM^nenk.    By  naore  caution*  and  ikilful  uer,  he  obtained  for  I 

a  RTeai  repWacion  |  but  in  1S66  •!•  emdapnncnt  in  mudlclnc  <na  prohibited  in 

Paria  by  an  edict  of  ibe  paitiaineBt.    "nie  tulpliuret  of  antimony  wai  employed 

b  ««ty  oariy  tJnaee  by  the  etutern  female*,  ami  even  oecaaioTialty  by  men,  fee 

the  punieee  of  tCsininK  the  eye-brow  and  ImIim,  and  eren  the  lidi,  lo  moke  the 

-«v«  ■fpMT  ledger,     uiia  pmctieo  b  &e<jaetiUy  alluded  In  in  (be  Scriptnrei. 

'  'Imce  are  ntanyraluable  medical  prepanitioni  of  niitiinoiiy,  llie  moil  Imporlaot 

c<whidi,]icrti8Be^iatheBHdleineeaUnlOr.Jain**'*Powder.  Tbiiiaaeenpound 

oif  FtWasUe  of  aaUnioiiy,  and 


lie  of  lime.  The  preeiee-inode  of  pre* 
|Hub|;  tl  H  not  known  to  chean&u;  the  iiulviB  aMknonialy  of  the  ibopa  ii,  in 
onnpailiian,  linilar  lo  Jame*'*  poitder,  W  <t*  eHbei*  Bi  a  medlcifie  are  not  io 
•tdaln  nor  to  powerfuL  IWtoi  emetic,  oe  tartoiiMd  antimony,  ia  a  triple  Mit, 
eempowd  of  tartario  and,  potuh.  and  antimony.  Powder  of  alf^anxh  ii  the  pro- 
fencide  of  antinoay  ptecipitaleil  IVvm  the  mnriata  by  tralor.  Kerme  i  mioeral  ii  a 
Iiydi9^phiiret  of  the  tnci^.  Anlinony  m  muebToltied  at  a  medicine  for 
oattle. 

ANTIL.  A  large  leUd  moia  of  tran,  ef  IndlepeneaUe  uae  in  nnilli*',  •* 
well  OK  Biany  tAtr  voriufaope,  (at  trammering  or  beging  week  apon.  They 
■te  mode  of  varieua  iIm«,  from  the  weight  of  a  am  pounda  (oe  even  mnee*,)  up 
to  many  hundr«d  wefgbu  eneh;  and  the*  are  much  varied  in  ftinn,  to  adapt 
ihMn  to  iho  nature  of  the  work  diey  an  neoigned  fee.  Tbeir  genrral  Aiure  le 
dut  of  a  panUeloplpedon,  with  lu  towe*!  lUe  aptead  ent  at  tlio  comen  lo 
Bleady  iu  *ea(  upon  a  wooden  btoefc  npon  wlricii  they  are  mounled,  and  conSned 
by  UtKe  noil*  or  itaptea;.  The  face,  or  i^per  iide,  of  moU  anril*  are  perfectly 
dot  and  tmooth,  and  ai«  mode  of  ileal,  and  ¥>  hard  ai  l«  reebt  the  file.  At 
one  end  of  Uie  anril  i*  a  "beAk-iroo,"  whkb  i*  a  prnjeclinij  piece,  tapenng  to 
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«  pobt,  fbr  Um  puTpoM  of  turning  or  bending  llie  meul  onder  <^>eration  ;  and 
then  are  kbo  one  or  more  hole*  Di«de  on  the  face,  for  the  eonvenietice  iJ 
ninchuig  htiea  in  the  work,  or  for  the  teceptiDn  of  fixed  cold  chiseb,  Makes,  or 
indeed  any  kind  of  tod  that  it  may  be  derirable  to  adapt  to  it. 

APIARIES.     A  place  where  beei  are  kept;  the  term  is  considered  to  apply 
to  a  collection  of  hive*,  and  not  to  a  ibele  one.     See  fiEEaive. 

APOLLONICON.  A  musical  machine,  on  the  principle  of  the  organ, 
which,  by  peculiar  modification  of  the  pipes,  produces  an  excellent  imitation 
«f  the  tone*  of  all  the  moat  admired  wind  inatnnneiita;  the  combined  efiect  of 
the  whole  being  limilar  to  that  of  a  numerous  and  weU-choaen  orcheatra.  This 
magnificent  contrivance,  tmrivalled  in  this  or  any  other  country,  ii  the  invention 
of  Measr*.  Flight  and  Robson,  who  apent  five  veara  In  iti  completiMi ;  and  aa 
■  papular  deicription  of  it  haa  not  yet  appeared,  and  cannot  fail  to  be  acceptable 
to  tne  amateur*  both  of  musical  and  mechanical  science,  we  propose  to  give 
anch  an  account  of  the  instrument  aa  may  serve  to  convey  a  general  idea  M  its 
eonitnielJOD.  In  the  apotlonicon,  aa  in  the  organ,  the  sound  is  produced  by  a 
current  of  air,  urged  by  bellows,  throoeh  several  series  of  vertical  pipes.  In 
the  apollonicon  there  are  two  pair  of  bellows,  placed  below  the  floor  of  the 
qwrtment  in  which  the  initniment  stands;  the  wind  from  which  passes  thioDgh 
a  reaervoir  and  a  tube,  called  a  wind  trunk,  into  an  air-tieht  compartment, 
called  a  wind  chest  The  pipes  which,  by  various  modifications  of  their  eon- 
ttnution,  produce  the  sounds  of  the  difierent  instruments,  are  ranged  in  row* 
me  behind  the  other,  panllel  to  the  front  of  the  machine,  in  the  order  of  the 
famu^  each  note  and  half  note  having  iti  se;farBte  pi»,  and  each  parallel  row 
wpretenting  a  different  instramsnt ;  the  pipes  producing  the  same  note  in 
•very  inatrument  lying  in  a  atraieht  Hne  from  front  to  back  of  the  instrument, 
or  parallel  to  it*  tides.  Thus  Ue  pipea  producing  the  note  ji  on  the  flute, 
danonet,  bassoon,  Bee.,  all  lie  in  a  line  parallel  lo  the  sides  of  the  instrumenL 
From  the  upper  part  of  the  wind  chest  proceeds  a  horiiontal  platform,  termed 
ibe  bottom  Doard,  having  a  senes  of  channels  cut  in  its  upper  sQrface,  cor- 
naponding  to  each  note  of  the  difierent  scales,  and  extending  longitudinally 
from  fivnt  to  rear  of  the  machine.  Above  the  bottom  board,  and  at  right 
■n^ea  to  the  channels,  ore  a  series  of  grooves,  corresponding  lo  the  tranaverse 
laaget  of  pipes,  or  the  number  of  the  oifferent  inslnunenla  m  each  groove,  are 
thtM  slides,  placed  one  over  the  other,  aid  through  all  three  are  cat  narrow 
naaaagcs,  opening  into  each  of  the  wind  channels  in  the  bottom  board. 
Over  the  s&dea  la  placed  the  top  board,  into  which  the  pipes  ore  inserted, 
commtmieeting  with  the  wind  channels  through  the  apertures  in  the  slides. 
The  use  of  these  slides  i*  to  cut  off  occasionally  the  communication  of  any 
particular  instrument  with  the  wind  chest,  so  as  to  cause  that  inatrument  to 
ceaaa  playing,  which  is  eSected  as  follows : — the  space  between  each  aperture 
in  the  slides  is  somewhat  greater  than  the  width  of  the  wind  channels,  so  as  to 
cover  the  channels  completely,  and  thereby  cutting  off  Che  communication  with 
the  instrument  to  which  the  alide  belongs.  Only  one  slide  in  each  set  of  ilidea 
is  in  operation  at  one  time ;  the  apertures  in  the  other  two  sets  being  over  tha 
wind  channels,  and  below  the  aperti^es  of  the  instruments.  One  set  of  ahdes  being 
used  when  the  inatrument  is  played  by  the  mechanical  action  of  the  machine, 
another  set  is  moved  bv  pedals,  and  the  third  set  by  hand,  when  it  is  played  bf 
the  keys.  At  that  end  of  each  wind  groove  that  opens  into  the  wind  cheat,  are 
two  hanging  valves,  called  pallets,  which  admit  the  air  into,  or  exclude  it  from, 
the  wind  grooves ;  and  the  art  of  performing  upon  the  machine  conusts  in  the 
management  of  the  pellela  and  stops  before  described;  the  air  or  tune  being 
produced  by  the  pallets,  and  the  stops  regulating  the  inatrumenta,  upon  which 
the  air  is  puiyed.  We  ^all  now  proceed  to  deacnbe  the  means  by  which  this  is 
afilected. — The  machine  may  be  played  in  two  ways,  either  by  performers 
aeatcd  at  ranges  of  keys,  as  in  other  organa,  or  by  mechanical  means  :  and  aa 
this  Utter  me^od  is  llie  diatinguiahing  character  of  the  machine,  and  has  called 
A>rth  so  much  ingenuity  in  its  execution,  we  shall  describe  it  first  The  prin- 
otple  Is  as  follows ; — to  one  set  of  the  pallets  is  attached  a  aeries  of  wires  (one  to 
Mcbpatletjpaaaing  through  holes  in  a  Brass  plate  in  the  bottom  of  the  wind  cheat, 
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wiikfc  Mc  juM  Miffideiilly  Urge  to  allow  At  wiiM  U  nan  <'*'^>  wUnil 
•IkwliM  iliif  ail  (u  ptnps  from  tha  wind  cbtd.  TlisM  wifM  (Mt  in  nnm* 
bM,  brug  eno  to  tub  note  tit  tke  (hW  al  th«  autbiii*,)  are  cmaccUd  U 
Mie  wd  of  «  Krira  of  tmall  •*««)  IcTcra,  Mt  in  a  ftano  tMlow  tlw  wind 
cImM,  Um  ouIot  md  of  the  Urtn  nttiag  upcn  ttM  mt6c«  of  a  c}lindor 
MOKithal  loDj!vr  ihin  the  k<7-ftsnio;  a  buuImc  «f  tmall  plm  and  brnt 
wire*  or  brMkcta  pnjtct  a  >hort  duUnce  befoad  tbc  ciraunilcmK*  of  ih* 
cyliador.  tanged  b  Ibaa  acrwi  tha  axli,  and  by  ih«  rttotalMn  of  Ae  vjliadtt, 
•at  or  more  of  tbnat  irina  m  hncketa  an  browhi  fai  coalaGt  with  tlia  ouur 
ead  of  ihc  kcfi.  whicb  are  Uum  niaed.  wUlit  IM  other  and  <jt  the  koyi,  m4 
the  palUti  carrnpundlng^  an  propertknably  dtpnaaerf :  ibe  wind  jiimn  fnm 
iha  aliiJ  cbM  into  the  wind  paiMwea.    Tlio  lenJDi  of  tiioe  (bepalletiCMtimia 

T'n  b  rmUtei)  by  ibe  Iragth  of  Ihe  brMkeia ;  and  when,  by  tin  nrdutlon 
th*  ejmitr,  th*  bnukab  cnni*  clear  of  ll>c  kcyt,  the  ouur  md  of  the  key 
JUIa  upMi  IIm  eyiiodcr,  the  paUtt  ia  eloaed  br  a  ipiral  ipring,  and  Iho  cmn- 
mitniention  witli  iho  wind  groovM  ia  cot  <dr.  Beyoad  the  keyi,  and  towarda 
liie  end  of  the  key-bsDic,  b  a  i*t  of  dnBv  ki^  noted  by  bradM*  on  tLo 
aurfaco  of  lite  cylinder,  idi^ar  to  the  former,  only  |'^}«<ti>^  MHBewtiat  more; 
these  k«r«  foaOed  ibilUug  ke^ri,)  by  an  tngeniaaa  WTangeaaant  (whtth  wc  thail 
aOarwaMi  doMrlbe  al  kn^jk  give  nction  to  aa  equal  nimbcr  ef  le*en,  t««h 
an*  of  wKlch  more*  in  oi  mt  one  or  moro  of  the  aM  «t  Oopa  wbidi  are 
gvrcmed  by  the  cylbder,  and  tluM  open*  or  cute  off  ibe  oemmnieatian  of  Iko 
cwraipoa Jing Inalnua wiC or eet of pya.  PeeiheMkeofaiinjilkliy.wedatoribeiln 
faraeketi  at  ranged  in  lineeataadiog  ngbl  aeroM  the  axiti  wladi  ia  net  qirite  eorteet, 
m,  in  Una  (oaei  Ibe  Buno  keyiwvuU^  UMeadat  i^  eoTttapeadhgiMrtof  each 
ren>lniioa  of  the  cylinder,  and  tnaarqnendy  only  voiy  tfaott  fifecM  could  be 
parfifmed,  ce  the  cylindct  muii  be  of  an  inconvenionih  large  dianeter.  To 
remedy  ihii,  the  cylinder  ii  allviri-d  to  more  endwan  HI  k»  bsarinp,  a  apace 
M]o«l  to  iho  dietaiwe  hrtveeo  two  kn-t ;  on  lb  axia  a  tat  a  icrew,  containing 
nine  throadi,  and  the  bcTclkd  tdf;c  of  a  lever,  called  a  kntfc,  taking  in  one  of 
Ike  thnadi  of  the  kkw,  the  cyhiider  would  be  nio«ed  oadway^  at  caeb  ireo- 
Intlan,  a  tpoce  tquiU  tu  iho  dlManca  belweao  two  thread*;  oc  oM-ninlb  «f  the 
dleuncc  between  two  kcyi^  at  each  r«rohiiiaa;  andlbeendaof  each  key  wonld 
moo  a  ipiral  linoen  the  bnml,  likewise  dertaiinglrainaetiainbt  line  one-ninth 
of  llie  dutanoe  belwno  twokmi  tbu*  nine  tevobulona  of  tbo  ^ndra  wotdd 
be  niod*  \ittatt  Ike  aiilnd  traced  by  one  key  could  be  bnx^lit  under  the  next 
kry.  Kow  Ibe  bracketi  oad  pin)  being  ranged  on  tbe  cyliudn  along  ilieeo 
•piral  Itnoi,  ti  ii  c1»i  a  different  key  may  be  inor«d  at  aadi  eeereafianilinf  patt 
of  a  rrtobitina.  Ibe  nlno  Tevolutkoii^  wbich  rtDdcn  the  barrel  eqnal  to  eoe  of 
nine  tlince  i6  diameter,  in  which  Oie  brecketa  ebeuld  be  placed  in  right  linca 
Mrroeiidlng  the  cylinder ;  and  aa  tha  cylinder  lenlfea  twy  ilowly,  it  i*  aaS- 
cleat  foe  Die  ptrrormanco of  motteoiKpoutiona.  Ifltbteoniridlor^edlthcocr- 
ftinnaneo,  tlie  key-(ren»e  it  tamed  ban  ufMU  a  hinge^  wluek  rdiea  Ine  ken  eleai 
of  iha  aiu^  and  tM  knlft  bebigliftedout  of  the  ten*  cat  OB  iba  axl^  the  (jlinder  ia 
moT«d  oiiilwajra  into  iu  original  poddon,  ibo  kniA  tefdaced  in  ika  acww,  and  tka 
key-frame  again  branghtdown  to  Ibe  cytinder,  when  ibe  piece  may  be  repeated. 
Hmviii^  ihuaoxplainedtheptiociDleeof  ilio  mechanical  action  of  the  masUne,  we 
ehall  prurcod  to  notko  tome  of  Uie  details  of  the  amngemenL  There  are  ibrce 
eylindenv  eocb  i  feet  in  diameter,  and  c*cb  hnving  a  eqiarBte  wind  cbcat  and 
key  frame  ']^taced  orer  it,  rnmUhiiig  wfaid  M  partlcvlar  pedleaa  of  tha  eoile. 
Tbe  mafai  oylindor  occupioi  the  ocatrc  of  tbo  frovl  of  the  machine ;  it  ia  8  feet 
hinff,  and  mnpriwa  a  nnjte  of  fire  ociavn ;  vit.  from  G  O  an  octave  below  lint  (• 
in  Cm  bna  tin  up  la  O,  and  eighth  above  C  in  the  ireUo  clef.  In  a  line  with 
tbl%  and  c«ncriilrtc  with  il.  li  motker  cylinder,  3  A.  D  in.  br  tbo  baai  note* 
axUnding  from  G  G  G,  or  an  octare  bdow  the  temcr,  up  to  gamiit  0,  being 
two  oetavea.  Thv  third  cylbider  lite  at  the  back  of  the  maetiln^  paraOal  to 
Ibe  mala  crlimUr  i  il  i*  S  feet  long,  and  compriwi  two  octavea.  Below  the  two 
ftoal  eytinidort  rxutid*  a  (haft,  or  nsi),  having  two  Binient,  wUd  work  in  two 
■heelo,  one  on  ibe  end  ef  entb  e^llndei,  and  ■  ^miW  tbaA  liaa  balow  the  third 
eylinder.  In  ilie  rear  of  the  macbiM;  and  bmvalh  ibeee  ihttit,  and  at  rigbt 
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»*iffit*  to  tlieiu,  19  snotbci  Bliafl,  cslrndiag  from  the  frent  to  the  back  of  (be 
lnaaliia&  having  on  it  two  *iiil]r«i  nreiri  wwking  in  wotm-wlireli  on  the 
t«o  riwft* ;  tlii*  tiui  than  iecpU«s  <U  motlen  bf  •  bond  front  ili«  drivinMhaft, 
{wluah  bM  ■  dv- wheel,  und  i*  turned  by  munial  labour),  uid  viiuwa  ihc  cyliadcri 
to  rtTdlvn.    I^B  key-(ramB  ■*  moife  in  diitinet  piecM.  lu  allow  bt  the  unMpwl 


iVi*>' 


ctmiiMtion  of  dm  »ond,  and  uy  >iicit«iilitiM  wfrich  najr  exin  in  tho  cvJindrr; 
and  to  laka  ih«  wai|[ht  off  th«  key,  it  i*  m>ppwt«d  on  ihp  cylinder  by  aoii-friMiaii 
nUn*.  It  nmyiM  nov  to  endaiti  the  connexion  of  iha  ftiig«*-iey«  •rltli  tli« 
(lalltl*.    Th«  k«]^boacd»  kn  five  in  laamber,  th«  tcntnl  lugnt  conii|niii^  a 
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of  Ave  ocUtm^  nd  Um  maOM (uw  dii|ia»nt  tvo  on  bmAi  liilt  of  iW 

,  iImm  OMUMnmg  ■  Male  oT  iIvm  ottaTM.    Th*H  keyboMdi  stand  in 

Iftmt  fltf  iW  iiMninMnt,  wmI  iMaelwl  6io«  il,  m  thai  ilic  BtHbrBisn  at  witli 

bocka  to  ibt  liuinumtni,  Miil  Ibcir  hoin  to  the  aMitnoc.    Froni  the 
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fore  end  of  the  finger  keyi  dMcend  wirei  to  the  fore  end  of  a  leriee  of  lever* 
below  the  floor,  and  to  the  other  end  of  theie  levsn  are  attached  wirea,  which 
paai  thioD^  hole*  in  the  wind  chest,  and  are  faitened  to  their  *et  of  pallet*, 
•nd  thus  the  dspreiaion  of  the  finnr  keyt  draw*  down  the  hinder  eiid*  of 
the  lower  leven,  and  open*  the  paliel*.  Within  reach  of  the  performer*  at 
the  ken,  are  a  Dumber  of  leren  for  moving  hj  hand  the  dr&ir-gto|ii  a*  are 
termed  the  slide*  which  throw  off  or  on  an;  putieulsr  iastnunentj  but,  in 
addition  to  the>«,  tire  a  set-  of  pedab  five  in  nutnber,  which  move  a  set  of  itops, 
called  compound  pedal  itopa.  The*e  are  the  iuTeution  of  Mr.  lUbion,  and 
ue  for  the  purpose  of  enabling  the  performer  luddenlr  to  throw  on  or  off 
•  number  of  mitruments  by  &  (ingle  movement,  and  thereby  add  greatly  to  the 
biilliancy  of  effect.  Hie  operation  of  these  itop*  requiring  a  ligure  for  its  elu- 
cidation, will  be  deferred  until  afterwards.  Toenablethe  reader  more  fiillytocom- 
prehend  the  foregoing  description,  we  have  subjoined  two  engravings,  fig.  1  being 
»  section  of  the  machine  poralld  to  the  barrets,  or  to  the  front ;  and  F^.  2  a 
•eclioD  taom  4ia  barrels,  or  at  right  angles  to  the  former.  In  these  figures, 
we  have  not  Me&j  adhered  to  the  actuid  arrangement  of  the  parts  which  are 
uied  in  the  inttiuiiwnt  itself,  but  have  rather  endeavoured  to  give  a  eenerol 
idea  of  the  ponoqile  of  the  construction,  which  is  all  that  our  limits  will  allow. 
In  each  fimr*  ^  ■*»>^  letter*  denote  similar  parti,  a  o  are  the  reservoirs 
immediately  vm  the  bellow* ;  b  the  wind  trunk ;  c  the  wind  chest ;  d  d 
strengthening  bHdgM ;  e  >  pallets ;  ff/f  wind  groove*  or  channels ;  g  g  g  iae 
stops  of  tSdi^si  A  A  the  groove  board,  into  which  are  inserted  the  foot  of  the 
pipes  yj'j  ;  k  the  driving  shaft,  turned  by  a  band  4  from  a  wheel  below  the 
oiKir  i  m  m  endless  screws  working  into  worm  wheels  n  n  on  the  transverse 
ahafla  oo;  pp  pinions  driving  the  cylinders  q;  r  the  knife  or  guide ;  i  the  key- 
frame ;  ( I  BDti-fHction  ralleri ;  n  u  the  keys ;  e  v  atops  to  prevent  the  keys 
■triking  the  cyUnder ;  vi  ui  shifting  keys  with  the  connexion  to  thur  stops ;  i 
connexion  of  tlte  pallets  with  the  finger  keys ;  y  connexion  of  draw  stops ;  i 
oo-nnexion  of  compound  pedal  stops.  Having  thus  explained  the  general 
mechanical  arraugenient  ot  the  instrument,  we  iball  proceed  to  explain  mor^ 
minut<>ly  thp  manner  of  throwing  on  or  off;  the  different  instrument*  or  nngei 
«f  pipes,  botli  by  the  shifting  keys,  and  by  the  compound  pedal  ttagt.  ^c 
fv- 3.   _  ...         ,- .      Fig. i. 


^U 


^*  ™?,  ''Ig»¥»t  we  of  the  *hifting  key*.  Fig.  3  htlm  a  ftxmt  view,  and 
rtg.  4  a  nde  mir.  'a  rqj|«ient*  a  portion  of  the  cylbder;  bane  of  the  (hiftiDg 


APOtLONlCON. 


101 


\m,  k«pt  in  ooanet  wlih  th«  barrel  by  iha  tprin^  t.  On  tlio  ipliulle  d  \§  1mj<4 
•T-*ba^  totM  «,  bi  Dw  borixonul  onni  of  wUch  u*  tvn  pKJMlina  «lad»/f, 
wiih  »  win  (MMVil  ihrouKh  ihrm  from  i»»  Id  tbe  oiImt.  A  pee*  m  knN  f  u 
•tUtched  at  m  \own  vnd  to  tlio  ke/  i,  and  th«  upper  tiid  paaing  bMwten  the 
lover ;  ili*  «[n>  rotw  li*  coo  of  iB  (hMtlifan  an  mo  of  Hid  nr^MtlM  Modi :  « 
(UtI  »priii0  hl«I«  A  i*  Uiictted  at  it*  lower  end  into  k  cIcA  hi  the  mnc  g,  and 

Cm  Dirvo^  ■  ilii  In  a  Mad  in  the  lovtr  «bi1  tt  lb«  Unrr  *,  aM  fay  iu  mi- 
ejr  10  reeotar  ■  rlibl  lina  in  Ae  iittetion  of  Iht  arm,  ll  foroM  IM  piece  ; 
oM  of  the  ncrpendinuar,  m)  iW  it  ihall  alwaja  rert  apiMt  «ae  or  other  ol  the 
rtodi.  i  ll  an  arm  upan  the  i^ndU  d^  oMneeiad  by  a  bar  /  lo  iki!  levi-r  (iiui 
iturmu)  wliloh  worki  th*  iHdc  or  ileiii.  Now  when  the  ImUi  of  the  key  i*  tuiod 
fay  fine  of  the  (luili  or  the  bami  paniog  under  It,  tbc  eth«r  end  of  tlie  k«T  ■* 
ik|ireBed,  and  drawinK  down  the  piece  g,  ihifta  ihe  leeer  *  inlo  t)ie  poulMa 
kiwn  bv  III*  dotted  Sne*.  and  tini*  revetiei  the  poiiiion  of  the  iltde.  Wheii 
ha  ftid  naapaMcd  1)m  key,  the  tpriae  c  tetDini  the  kcf  to  iu  fanner  poMlion. 
1  Uia  piece  jr  in  "''^  b  tbrown  by  uie  (prtng  h  ^ailnsl  iba  ttud  la  Iba  umm* 
iafilMle*err.  Th*  compound  podalMcfaara  a  BMitaidnrit«bl«inteBtlnn 
Mr.  Robton'*,  by  mean*  of  whici  dio  perfotmer  it  onaUed  (o  tbraw  otT  tit- 
■laneoaily  a  number  of  inWruiMBIa,  a»d  la  being  Inlu  phy  a  nnmber  of 
I,  ■•  the  varying  njtiur*  <>t  tha  oainne  outy  reqiurc,  with  an  tAd  and  pr*- 
i*>{aaltn  that  of  tba  beat  appointed  orolMBln.  TbeineebanimiaeiKtromely 
nttm*.  u  well  oa  beantifully  aimfde.  Th*  anMigeaieM  will  be  eanly  undtt- 
t  by  iiftwiiy  M  tbe  annexed  eui4  wbkli  repteaent  d«m  M  of  pedal  levtm. 


_  iV'  '  '>*'"K  *  '^^*  *^>  "td  Piff.  6  m  eod  view.  On  the  Wpor  axia  a  (a  a 
mbet  of  KTnu  t  i  adlng  upon  iliti  In  a  corrMpondlng  ntimber  of  illdta  «  o/ 
the  lovfT  ui>  d  ta  likcwiM  one  or  nMTo  arrai  f  acting  on  ono  ur  more  alldM 
on  ibt  a^  i\ta  tooth  y  acting  upon  a  nnular  lotith  A  on  llin  iixl*  a ;  the 
igth  of  each  tooth  being  pTO|)i>nionul  to  the  lenffUi  of  iho  annt  A  and  W:  i 
an  arai,  connected  by  vim  and  bell-rroiika  Ia  the  hU  b«ei«alh  the  kev- 
Mtila  Now  upon  depmaiic  tha  arm.  it  will  br  Men  llial  Iho  armt  At  and  J<t 
rin  more  otar  equal  «j»cra  in  oppo^rle  direetiooi;  on*  hI  of  iIUm  will  tbeti^ 
be  iipvn  (he  comminnCBtion  between  the  wmd  froove*  and  tbe  faummtnl*  10 
rwliich  ibey  belong,  and  the  other  nt  will  cIom  tbe  paawa*  to  wWtli  Ibty  brfonf, 
and  thai  tlirow  out  of  nUy  the  cotrafionding  tnMniniaMi ;  and  ther*  bein|t  He* 
of  thcM  compound  wdal  iiopt^  an  nmadnovaiim  of  ohangM  may  be  oblalnMl 
-bf  ean-ltif  llie  tomtenatioM  of  (he  ttidea.  The  wkola  mimher  of  Ihe  keyi  aeled 
Upon  by  lie  eyiindcr,  i«  about  330.  Theie  ara  ttpwanU  of  1DO0  jiut*,  U  drw- 
fipa,  and  2  kettle^lniin>.  To  Die  iniielnj  aiiMleur  iba  Ulwwlnit  lU  oT  tba 
I  will  doublkv  prove  interMliiiff. 
n  ihc  lint  cylludn,— 

1.  Open  DionaMU.  i.  I'rIiKipaL  y.  Pluto, 

a.  piiio     diUo.  ft.  TwelfAi  H   Hwiik  Ali-ra. 

3.  SIM       Atto.  (J,  Kin.HilIi.  «,  ('.in.,1      l'mii|i*l. 

(>»  the  tt^md  cylinder  are  two  a<1ana  af  wuwIhi  Miwe,  nf  Urw  ilinaMiaM. 
ermai  double  diapoiuw  |>«Ut  |ii^<   (bt  lafgMl  A  M  Inolie*  kill,  and  H 
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■onare;  tbia  U  6  feet  longer  than  the  coneHpcinditig  pipe  id  the-^ot  organ  at 
Hurlem.    The  range  of  the  scale  is  from  G  G  G  to  G. 
On  the  third  cylinder  are  the  following  rtopa, — 

Diapuon,  or  Comi  Stop.   IVmnpet.  Hautboys. 

Stop  Diapaaon.  CTemoiuw.  I^ccoW. 

Violoncello.  Flutes.  Tnimpela. 

Getman  Flute.  Vox  humana.  Diapason. 

Wood  Fifteenth.  Octave  Flute.  Principal,  &c. 

The  nechaniam  is  enclosed  in  a  case,  20  feet  broad  by  18  feet  deep,  and 
24  feet  high.  The  front  ia  divided  into  three  compartments  by  pitastera  of 
Grecian  Doric,  surmounted  by  others  of  the  Ionic  order.  Between  the  upper 
pilaatera  are  three  paintings;  that  in  the  centre  rcpreienting  Apollo,  end  tnoae 
on  ths  sides  the  Muses,  Clio  and  Erato,  somewhat  largpr  than  life,  which  do 
moch  credit  to  the  artist  (Mr.  John  Wright)  by  whom  ibey  were  painted.  The 
necbanieal  action  of  the  apoUonicon  was  fint  exhibited  tu  the  public  in  June, 
1817.  when  the  OTertnres  to  Anacreon  and  to  the  Clemenia  di  Tito  were 
performed  by  the  cylinders  in  a  atyle  that  called  forth  the  moat  marked  appro- 
bation from  large  and  acientifie  audiences.  From  that  period  to  the  present 
time  it  haa  muntained  its  well-deserred  popularity,  and  continues  an  object  of 
interest  alike  to  the  musician  and  the  mechaniat,  offering  to  the  former  some  of 
the  grandest  combinations  of  hamioRy,  and  to  the  latter  tome  of  the  moHt 
carioas  and  complicated  specimens  of  his  art 

AQUA  FORTIS.  The  old  and  Kill  popul.ir  name  for  nitric  acid.  The 
article  sold  in  the  shops  under  this  name  ia  generally  prepared  by  mixing 
common  nitre  with  an  equal  weight  of  anlnhate  of  iron,  and  half  its  weight  of 
the  aame  sulphate  calcined,  and  distilling  the  mixture  ;  or  by  mixing  nilre  with 
twice  its  weight  of  dry  powdered  clay,  and  distilling  in  a  reverberBlury  furnace. 
Two  kinds  are  found  in  the  ahopa,  one  called  duuUe  aqua  fortit,  which  is  about 
half  the  strength  of  nitric  acid ;  the  other  simply  agva  fortit,  which  is  half  the 
strength  of  the  double.   See  Acid,  Nitkic. 

AQUA  REGIS.     This  havioK  been  the  first  solvent  that  was  discovered  for 

Kid,  the  king  of  metals,  waa  called  by  this  name,  signifying  the  king's  water, 
le  original  and  proper  aqua  regis  is  made  by  adding  four  ounces  of  common 
■alt  to  an  avoirdupois  pound  of  aqua  fortis.  Homberg  says,  aqua  regis  is  of 
proper  strength  to  dissolve  eold,  when  a  bottle,  holding  sixteen  ouncea  of  water, 
holds  seventeen  ounces  of  the  acid ;  that  is  to  say,  when  it  ii  of  the  specific 
gravity  1.062, 

AQUA  TINTA.     See  Ehohavino. 

AQUA  TIT£.  Ardent  spirit  of  the  first  distillation  has  been  distinguished 
in  commerce  by  this  name.  The  distillers  of  malt  and  molaates  spirits  call  it 
low  wines. 

AQUEDUCT.  A  conduit  for  water,  constructed  of  different  materials,  built 
on  uneven  ground,  for  preserving  the  level  of  water,  and  conveying  it  &om  one 
place  to  another.  Aqueducts  ore  diatinguiahed  into  two  classes ;  the  visible,  or 
such  aa  are  built  on  arches  ocroM  valteya  and  marahes,  and  the  subter- 
laneous,  which  are  formed  by  piercing  mountains,  and  conveying  the  water 
below  Ae  inrface  of  the  earn.  These  constructiona  were  fotwed  of  hiick, 
■tone,  &c.,  and  covered  either  with  vaulted  roo^  or  flat  stonea,  which  served 
ta  shelter  the  water  from  the  influence  of  the  sun  and  rain.  'I'bey  were,  in  soma 
caaes,  paved,  and,  in  others,  the  water  was  conveyed  through  a  natural  channel 
formed  in  ihs  day.  It  was  also  frequently  conducted  by  leaden  pipes  into 
I  mm  loirs  of  the  same  metal,  or  into  troughi  of  hewn  stone.  Some  aqueducts 
■re  lupported  on  single,  others  on  double,  or  triple,  ranges  of  arches.  Of  the 
latter  Kind  is  the  Font  du  Gard  in  Languedoc,  supposed  to  have  been  built  by 
the  Romans,  to  convey  water  to  the  city  of  Nismes;  that  at  Constantinople, 
and  that  which,  according  to  Procopiua,  waa  constructed  by  Coaroes,  king  of 
Perna,  near  Petra,  in  Mtngrelia,  and  which  had  three  conduits  in  the  same 
direction,  each  elevated  above  the  other.  The  Romans  had  many  magni- 
ficent aqueducts,  eut^riaiiig  on  account  of  their  magnitude  and  number,  as 
well  ai  their  eonttruction  and  length ;  some  bringing  water  through  a  distanre 
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ci  ttom  thirty  to  one  bnndrad  mHf,*iihet  upon  *  wrieatf  areli*^  nr  hj  niraai 

u/  riiMTiiimt  lliren^  nMontaiBi  and  rocki.     T!ui  b  whII  «qKMud  mt  llinj 

-  IwiMM :    "  K  or  MotMor  Uw  iMMdibW  qoNUilj  of  watar 

.■0  lor  uu  wn  of  \ht  paUie,  fat  bonUin*,  mUu,  fiabpood^ 

fifUjiT  t«"il><-i.  e"*^*>  *n<l  OMIMrjrOMM;  if  «•  i'lBlW I  U  fltUMlvW  ll« 

M,-«I»M  coaiUiieUd  at  ■  gmit  wrptMO,  and  carriod  on  tfana|k  a  lorn  diaOMea; 
nnunUlna  IcrtlleiL  nA»  cut  ihfongli,  and  volley*  filled  up;  itnunt  Eeacknoa^ 
Inlfvd  ih'i  ikrri-  ii  n«4UiM  ia  iW  <riiDl«  ««rid  man  waMvrifaL"    Tba  val«n 
uf  Uia  Tilwr,  ailli  lb*  nUt  and  Tountaliu  Id  ih*  Miskbouitiood,  liad  aapflM 
itw  watila  of  ihr  liomiuu  for  foiu  cciilutie*  and  a  halC  >heD  Ap^ua  Claudimi, 
the  rrit*M>r,  adiHid  uiit   coiulniclcil  tlic  6nt  a<fnmlac<>     Uia  eaamplo  ww 
aptpJUy  (tdliMiad,  and  II18  coana*  of  rivvra  K«t«  ihu  chaa^ad  and  dltwriad 
lavanU  Koeac,  la  Ripply  ifao  daily  tnctca>iB|[  want*  and  loxtina  of  ifae  R«naB 
LfKrple.     Al  mrlain  aiMannt,  vMta  wen  provided,  la  ordrr  thai  die  water, 
ihich  wM  acMdviitiilly  olMtraclad  In  ila  pio|Taait  tniclu  b*  dueliarpd  till  iu 
,«B*|^  WM  cleared ;  Mid,  w  (be  canal  or  tbo  aquedoM  iUtlt  ibera 
ii:«  nto  wbioh  the  waUr  waa  pracipitakd,  and  where  it  auKht  ivniMa 
lu  miui  w«N  dewMitod,  a»d  th*  water  boonn*  dear.    A  cocMUktMl*  votfaty 
I  ohaerraUc  in  Utc  coittlruction  at  aipicducla.    Tlic  aquedacl  af  tiM  A^ua 
lia  bad  an  aroh  of  lixlccn  Ctet  diauMter.    Hie  wbole  mm  nmnwnA  <it 
r  itillimiM  k.livd*  uf  iitooe ;  udc  of  lliera  redditb,  anatMr  brawn,  and  a  tUid 
1   corlti  odour.    The  nitire  cdidec  u  TO  HocoaM  fcct  in  beJ^L     Abocw 
I  appeared  \wa  caiuli,  il>e  bi^M  <S  which  waa  fed  by  (lie  woten  af  iba 
virroew,  oimI  (Im  lover,  hy  wbal  wai  caBcd  the  Ctauduii  Uitn.     Ntor  (Ut 
mAwi,  Uonl&DCoa  sivni  (be  plan  of  anotW  wilb  Uirra  canali ;  lb*  liifWl 
ppUed  by  ibe  Aqia  Julia,  thai  in  ibe  nriddle  from  Tcp(da,  and  tba  lowcat 
I  tbe  Aqtiu  Martia.    Tbe  ai«b  of  the  aqnediKi  of  ilit  A^ta  Claudia  aria  atf 
rn  itCine.  (bit  bcaulilU ;  (hal  of  dia  aqueduct  of  tbr  AqiM  Mtreala  ww  of 
brink.     Each  of  IbMC  waa  71  feet  high.    Tbo  Aoun  Appaa  dcaerrea  notioa  for 
Iba  wiig^ilaHiy  uf  Itt  DonMnM<lsn,  it  not  beiB)[  pUin  or  jnadual  ia  ita  deioent, 
r  huL  vauch  narrDirrr  ■!  tbc  low«r  than  al  tbe  uppet  aid.    The  oonaol  FnMitiniH^ 
"^9  MBtriulcndxl  ilic  aqumfaicta  under  iho  emperar  Narva,  raantlcau  bIm^  aadi 
wblob  had  13A'H  pipea  of  a«  in«b  dianeleri  and  it  i*  etaUd  by  Vigetvt, 
u,  ill  ihaipaea  of  t««iity-6«r  boor*,  Roma  receired,  by  iDcani  oflhMa  erec- 
im,  £1)0.000  begdtnub  of  wator.     In  modem  tinte*,  tbe  aauedoct  of  L^ovia 
oonaidered  tbe  moat  anagni£oent    Tbcn  iiill  renuia  IMI  aroadea^  wboDy 
[wiwtiting  of  itaMa,  enormouelT  Urov.  and  jodipd  vilhnut  mortar.    Ibata 
^  with  wbal  remain  of  tna  aailkv,  are  lOS  fret  hish  (   (lure  ar«  lw« 
of  arCiidt^  one  abort  the  other.    In  lO&t,  Loimi  XIV.  earned  an  aifiie- 
to  be  comnteMed  near  Maintenoa,  tvl  tmrjiuf  water  hvu»  tlio  riier  bura 
■wIIm;  hut  Iba  work  wh  abandoned  in  Im.    Ilii*  would,  prohobly, 
m  been  the  \uicM  wpeduet  in  the  wwld,  the  whole  leneih  btinjt  <W,O0O 
;  llie  bridn  1,070  bthmn*  in  length,  TM  foot  In  bvl||nl,  and  oanihilkig 
033  ar<bn.    Tbe  prrnclpal  aneieM  a^aducta  now  In  bfini.  niv  lliu**  uf  (ha 
Ai|U«  ViiYiaia.  Aqua  Felice,  and  Aqua  PMilina.     The  quaniilv  of  water  aiip- 
plied  by  the  wbole  of  ibe  aqueduct)  in  anrlenl  Ronte.  b  Mieulaled  to  liaie 
•aioaotod  lo  Ilia  enannem  quaolily  of  lU.OOO.noo  cubln  feel  dally  i    wliidli, 
nckotting  t!ic  pofralatian  of  itomo  et  1,00(1,000;  alliiw*  AO  (uhli-  r«nl  Ut  llie 
daily  couaumpbon  of  t«ab  iMdiridiul.    liio  eupply  uf  welm  Ui  Loiiikm  in  1 700^ 
aHUHiiilM]  to  2,A36,M0  calMc  del  daily ;  and  wren  al  (be  |>ri»iiil  dnr,  ll  doea 
r  i  1,000,000  fecL  'nu>inBMi4y,alilMivbfiiitiidNbMii>lMilly«Mni'leiilf«e 

<itlemurethanatw«4Rbtia>teflbe«uanlltyuiiiMiMndbrlli«  lUiliiadfc 
J  i.r .,«,.,  •■■pply  of  waiwr to  Vuk  b  tlitl  hn*.  betnii  aboni  aiNl,00u  ftwi,  tii  halfn 
nibio  (aM  Icir  lh«  ituly  uie  of  each  inliabilwit.  llie  (Irtaha  iif  ilta  lea**  eMiptra 
dnipllflad  the  MwralnMtde  of  eonduMing  ■•">•''  .luil  i.'.l.ii.,!  i1.,  mi.n.M  tn  a 
fiflli  port,  cblidiv  It)-  tlw  intiiHliKiloa  uf  ibi  •  ■ort 

^^ciThidratilie  obetiilu    The  wale' ruiia  dnwti  "  liiilm, 

^HtflU  it  rt<»chei  an  oballifc  ae»itnie(*>d  uf  nuaanry,  ■■■4  • ' 
^■kwvrow  plMWMl,diMlM«gB«lMiir  bitoa  biMn  al  lli*(»i'  <    ti 

W      ft  leval  8  faiabfa  laweft  b  dwnndi  by  ■  tlmllH  tlieiioul  "i  1  >itU. 
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The  diup  of  the  valaivva-ki  M  Conitantinopli.'  a  eiitnuteiJ  to  a  body  oTSOO 
TInb,  aod  ceitaia  Albanna  Greek*,  who  make  it  almrat  an  hereditary  pru- 
Imhoo.  Ths  KipplT  tor  each  perion  i»  lUted  to  be  aboal  two-thirdi  of  a  cubic 
fool,  or  42  pounds  daily.  Tbeie  are  two  ancient  ciatenu  siitl  extant  in  Cnn- 
atantiDople :  the  nibtemnean  ciitem,  built  of  banil-brick,  vaulted,  and  reiling 
on  marble  ccdnmiu;  and  the  ciitem  of  101  columoB,  anciently  called  Philoxetie. 
The  latter  cooiiati  of  three  rows  of  columni,  one  above  another,  and  ii  capable 
of  holding  £ve  daya'  supply  of  water  for  the  whole  inhabitant*  of  this  spacious 
city,  AnoDg  the  moat  modem  must  be  noticed  the  aqueduct  of  Chirk,  m  Den- 
lughthiie,  cxmstmcled  by  Mr.  Telford  for  the  purpose  of  carrying  oa  the  naii- 
gratm  of  the  Elleunere  canaL  It  conaiita  of  10  arcbe*,  supported  by 
pyramidal  (tone  pien^  and  extendi  to  about  600  feet  in  length.  The  suuimit 
M  the  CHltral  arch  it  65  feet  above  the  level  of  the  water. 

ABABIC  GUM.  Iliis  gum,  which  flows  naturally  from  the  acacia,  in 
E^yp t,  Arabia,  and  elsewhere,  forms  a  clear  transparent  mucilage  with  water : 
it  IS  msoluhle  in  alcohol  and  ether.  It  is  used  in  medicine^  and  is  considered  a* 
a  ^tecifie  agunit  the  strangury  occadoned  by  blisters ;  it  constitutes,  under 
paitiodar  form*,  a  nutritioa*  mid,  and  it  is  an  important  article  in  various 
manufactures. 

ARCH,  or  Abc  In  geometi;,  a  part  of  a  curve  line,  as  of  a  drcic  or  an 
ellipaev  ^  Arch,  in  aKhitecture,  an  aperture,  the  ujnwr  portion  of  which  b 
bomided  by  curve  lines,  as  we  see  in  porches,  bridges,  &c. ;  they  are  of  various 
tomiM,  and  are  desiguted  by  various  nam^^  according  to  their  ^ure,  a* 
oircular,  elliptical,  cfcloidal,  &c  Arch  of  equilibrium,  in  the  theory  ofWidges, 
is  that  arch  which  is  in  equilibrio  in  all  its  parts,  and  therefore  equally  itrong 
Arougfaout,  haling  no  tendency  to  break  in  one  part  more  than  another.  The 
arch  ojf  equilibratioD  is  not  of  any  determinate  curve,  but  varies  according  to 
the  figure  of  the  extrados;  every  different  extrado*  requiring  a  particular 
intrado*,  bo  diat  the  thicknes*  in  every  part  may  be  proportional  to  the 
preanire.  Tlte  subject  has  occupied  the  attention  of  several  eminent  mathe- 
matiuans,  and  has  been  fully  treated  by  Dr  Hutton,  in  hi*  "  Prindides  of 
Bridges,"  and  in  some  of  his  tracts;  where  the  proper  iatrados  is  investigated  for 
evefy  ptrticutar  form  of  exlradoa ;  and  it  shews,  that  io  semidrcular  and  semi- 
dliplaad  arcbea,  and,  in  fact,  in  all  arches  springing  perpendicularly  from  a 
bonsoatal  line,  the  line  of  their  extrados  becomes  asn'mptobcal  as  it  approachea 
a  petpendicnlar  passing  through  the  ^inta  from  which  they  spring,  and  that 
■ndi  arches  require  to  be  loaded  infinitely  over  the  haunches.  But  the 
reaearcfaet  of  mathematicians  upon  this  subject,  slthoi^h  thev  are  not  wilhcnt 
ntili^,  have  not  been  <if  any  great  service  to  -the  practical  builder,  wba,  gtnded 
by  a  Ml  of  ">w^""  which  are  the  fiuits  of  observation  and  experience,  constmeta 
arches  of  immense  span,  differing  widelv  from  the  form  assigned  by  tbe«^, 
which  are,  nevertheless,  stable  and  durable.  This  arises,  perbap*,  not  &om  ue 
theory  being  false,  but  from  it*  being  imperfect;  mathematicianB  calculatii^ 
the  efiects  of  grHvitation  oatv,  without  allowing  for  those  of  cohesion,  frictiai, 
and  some  other  forces,  which  undoubtedly  operate  in  an  arch,  although  it  ia 
difficult  to  estimate  their  several  quantities.  Hence  in  practice  it  is  found 
sufficient  if  the  arch  of  equilibrium  be  comprised  within  the  boundaries  of  the 
vooaaoir,  or  stones,  forming  the  arch,  witliout  its  being  necessary  for  either  the 
intradoB  or  extrados  to  conform  exactly  to  that  curve.  Vor  good  practice 
views  on  this  sutgect,  we  refer  our  readers  to  Gvilt'i  E^uilibritim  cf  Jreka,  and 
to  (he  erticte  "  foidgea,"  in  the  EdMia-gh  Encgdopadta, 

ARCHIL.  A  wnitiih  lichen,  growing  upon  rocki  in  the  Canary  and  Cu« 
Verd  '''ftf^'i  which  yield*  a  rich  purple  tincture,  fugitive,  indeed,  but  extremely 
beautiful.  This  weed  is  imported  to  us  as  it  is  gathered :  those  who  prepare  it 
for  the  use  of  the  dyer  grind  it  betwixt  stones,  so  aa  to  thoroughly  bmisB,  bnt 
not  to  reduce  it  into  powder,  and  then  moisten  it  occasionally  with  urine,  or 
mix  quick  time  with  the  urine ;  in  a  few  days  it  acquires  a  purplish  red,  and  at 
length  a  blue  colour ;  in  the  fint  state  it  is  called  archil,  in  the  latter,  lacmus, 
cr  litmu*.  The  dyers  rarely  employ  thi*  drug  by  itatif,  on  account  of  it* 
deamcss,  and  the  perishablenets  of  it*  beauty.     The  chief  u*e  they  make  of 
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h  i*  ftr  pfing  a  bloom  la  otlicr  eolMn,  a*  pak*,  &c  ThW  ii  dbetii  bf 
jMaing  tW  ilTe4  clc4h  or  dlk  ihnnigh  kol  water,  ali^tljr  itof  itgnKtti  wUh  the 
MrtiU.  Thr  bloom  thu*  coianniiiickWil,  loon  dvc^f  ujMn  expoMra  to  die  dr. 
Bj  th«  addiiiiaa  of  ■  liuk  Mtniian  of  tin,  itiu  dnac  fcir**  ■  dnnUt  dye ; 
ila  colour  !■  at  the  came  timt  ckuiged  lowd  ■  «oaclet,  and  lliat  ii  the  tnare 
pamncBt,  lanrnpodiaaas  tlrt»d«*l]i*Bnat»froiBit*tiatnralwlQur.  IV'pan'd 
ardiil  voj  itaoily  pTei  out  ili  colom  lo  watn.  Is  nJililc  ipociu,  and  to  nlmhet ; 
it  ia  (he  tulMtaBM  |Kiiici^f  mod*  un  of  for  rolourin^'  the  iiiirili  of  lkn> 
BOtMtan.  A  >  ripolurr  to  the  ajr  dtMrori  Ita  oolonr  njion  ciMh,  tlie  exduaion 
of  til*  air  pnxIuKS  a  Ifte  e4ecl  n  thoae  Mnnetiealljr  acaled  tabat^— ih«  iHrUa 
of  bug*  llKTrinoiiietvn  becoaiin^  fa  a  fe*  ytun  coIsorUaa.  The  AfetM!  noIlM 
obwiiM  (in  the  FVnch  HoiBOin  for  IT42),  thai  llw  Mlouitcai  i|iiril,  u)H<n 
hteakii^  ibe  tube,  won  ranma  (It  cobur,  and  iha  Im  a  nambtr  of  liiiw* 
MCoMalTaJT  i  Ibat  ■  valny  tSnetun  of  aieUI,  inelnded  in  Ibe  lube  of  ibei^ 
■olBelen,  Ml  U*  eotcnr  In  Uiteo  dan;  and  that  la  on  open  deep  rttat*  k 
heetaae  coIoutIcm  at  the  botioa,  wtnle  the  vpptr  part  reuiaed  it)  oolour.  A 
ulnliHi  of  aitbil  In  watM,  apfilied  en  coU  manila,  alaiai  it  of  a  beaMllbl  tiolM 
or  pwpUib  bill*  oeJour,  tu  men  dnnblo  than  lb*  eekar  whkb  it  eoaamaiucatM 
la  otlwT  bodie*.  There  b  a  large  utablMhiiMnt  at  Olaig«v  for  •»  aitiele  «f 
thii  kind,  wfaiob  ia  much  tsUeiiwd;  il  ii  aold  bjr  the  name  «f  cuA«ar.  Sllki 
ifau  (Ijed  with  it  arc  tajd  to  bo  von  pcnnanmt,  «f  varieni  ibndaa,  front  jdnk 
■nd  annaan  (o  a  bright  maaarine  blu«> 

AltOAL.  Cntdi  tartar,  In  the  Kata  fa  wUdi  it  U  u>.en  Aunt  the  iiitido  «t 
wbic  Teatl*.  ii  known  in  the  ihap*  b}>  lU*  name. 

ARGANH  Bl'ItNLKS.     See  Uitri. 

AROMATIC  VINKGAR.  Aii  aoMic  aelotioa  of  camphor,  oil  of  dorta, 
oD  of  htnndcr,  aad  oil  ef  mtnatx ;  a  lulBitttit  quandiT'  of  each  t«  make  It 
■baaanl. 

ARRACn.  A  aplcttoaa*  Uqwer.  imported  from  lb*  EaM  Indiea;  It  u  chiefly 
mtnubdutiid  at  Batam  and  at  0*^  upon  tlu  Ualabar  coaiL 

ARROWROOT.  The  pore  abtrcli  of  a  b«lban»4ooled  phrot,  gloving  In 
the  Vl'eit  I  inliM,  Hid  olbcr  warm  dimatee^  The  Maicb  ef  dw  poMee  baa  ft*- 
cb«l;  the  mill'  nraprrlir*,  enil,  Anm  the  Mpctior  chaapnea*  of  the  latKr  in 
UiM  eewiit;,  ii  fomu  a  connnen  ubatitate  for  ibe  Knira  production,  trhicb  ia 
difitvll  lo  obtain  in  the  retafl  thom  madulterateiL  Under  the  attld*  Potato* 
ulIl  be  found  aAiBdetcrlfrtknof  OtenMchauical  peotcH  eoiplo}^  in  extrading 
ibe  itereh  Itam  that  root 

ARTESIAN  WGLLS.  A  nanw  giren  bj  dw  French,  and  eitrMinly 
tdcfWl  bero,  U  artiflelnl  loiwiahM,  made  by  baring  lb*  earth,  and  permitlinf 
(he  MOiined  vMcr  to  riso.     See  Boanfo  TWt  B««tu. 

ARCOUKAPH.  An  iniiRunent  for  dtawinc  a  dtculw  are  wtibaut  aeeotnl 
ftAnt.  Thctv  arp  viiitout  oavt  of  pttfbming  lU*,  hot  the  fallowing  i«  (be  mort 
aiiaplo,  and  ii  on«n  proctitcJ  by  bfiekhiyen  aad  niaaone.  T*o  naiia  are  driren 
iota  the  lace  of  (he  wall  apon  aUch  the  vuree  b  lo  be  atnick,  the  naib  beinc 
U  tech  exutmiiy  of  the  curve :  two  tatha  or  atraieht  rodt  ate  then  nailM 
l>i([e(licr  at  lucb  an  aof  lo  at  (bat  (he  apex  Aalt  loaeli  the  cro«»  of  ihe  aitti 
«nen  (lie  two  >idca  an  in  oootact  with  the  naib  at  the  ezlKankiea  of  h ;  ibta 
If  the  t^m  of  ibr  lath*  be  gradually  moved  Toniid  ftem  oat  nail  lo  the  olber, 
■he  hlhi  boinft  kepc  conliHialhr  in  eontoct  with  the  lulli,  a  tracer  placed  at  (be 

Seat  will  dntribe  Ibe  lequiTM  arcb.  An  instrmiient  tit  thb  kbd,  ineMileid  hy 
r.  Itoech,  and  rewmded  fay  the  Society  of  Attt,  will  be  fuund  T«Ty  Mrrhxabfc 
fnc  drawinr  <ii">n  paper  am  of  very  l»r||e  di«lM,  wboie  cenim  lie  btTond  the 
IfanMt  uf  the  drawing  baard.  It  coniMW  of  two  amigbt  nilen',  connecled  by  a 
)MUt  timOar  imhal  cfa  t^'CWr.  iiitbeeantreorwhlch  Joint  be  aaeket  la  carry 
die  (ncer.  The  two  limbe  an-  coimeAed  M  two  graOMled  aret^  (lidtng  npoo 
(•eh  olber.  by  mcoM  ef  whkh  the  Ibnba  may  be  eel  lo  any  angle  to  at  WdaKrlbe 
an  are  c<q<ta:nin(t  any  rti^oivcd  nmnfaer  «f  aivrtet. 

AR.SF.MC.  AliriulemrUl  of  a  bhtiili  wUl«  eoUor.  petteaung  *«nr  little 
luatrc.  By  cxpnnire  to  (he  atiucw|ihefc  H  btrentw  nearlv  hUek.  and  tliEhily 
IMleeraleiil.     U  ii  very  fiuihlr,  a|id  t>  frr(|nrnlhr  emi^oycd  to  aMbt  the  (iiiaaa 
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of  other  melal*.  At  356°  F.ilir.  it  i»  volatiliied  in  white  ftiuei,  which  conitilute 
the  anenioui  acid,  or  while  >r«enic.  It  i>  from  thii  nibataDce  that  the  metal 
of  commerce  ii  ohtnined,  and  ig  imjmrted  in  lat^  quuititiet  irom  Saxony,  the 
cobalt  worki  of  which  Bunply  Europe  with  anenic  The  ores  of  cobalt  contain, 
with  many  other  impunlica,  much  aTsenic.  Thia  ii  diuipated  by  torrefying 
them  when  reduced  to  powder  in  a  Aitmce  with  a  long  horizontsl  flue. 
The  anenioni  acid  becomea  condented  in  thia,  and  ia  removed  by  condemned 
crimintb,  the  employment  being  very  dangeroui,  and  eren  fatal  to  life,  on 
Mcount  of  the  impo»ihitily  of  preventing  particlei  of  thii  powerful  poison  from 
•nteiing  the  m<Hith  or  nostrils.  When  fint  volatiliied,  it  u  contaminated  irith 
mlphnr,  See.,  from  wliich  it  ia  separated  by  mixing  with  impure  potash,  and 
■ublimiDS  again  in  close  veaaels.  It  then  constilutea  ths  white  arsenic  of  the 
•hops.  The  metal  ia  obtained  from  this  by  incoiporating  it  with  carbonaceoiia 
matter,  and  heating  in  a  vessel  provided  with  a  receiver,  to  condense  the  arsenic 
which  riaea  in  vapour.  The  area  of  arsenic  are  numeroua  and  abundant,  and  it 
iaacomponent  ot  an  endless  variety  of  minerals.  The  procesa  of  roasting  the 
orei  of  copper,  iron,  &c.  is  unhealthy,  chiefly  tm  account  of  the  quantity  of 
■ttenic  liberated.  The  minerals  called  realgar  and  orpiment  (sulphurets  of 
antimony)  possess  much  beauty.  Aiaenic  combiuea  with  oxygen  in  two  pro- 
portions, the  first  of  which,  the  arsenioua  add  consiata  of  anenic  76  +  oxygen  24. 
The  aecond  arsenic,  acid  of  arsenic,  76  +  oxygen  40.  Both  these  compounds 
possess  the  eharacteristica  of  acid  bodiea ;  they  redden  vegetable  hhiea,  and 
combine  with  many  salifiable  bases,  forming  neutral  salts.  The  fiist  of  these 
deserves  particular  attention,  as  it  i*  the  fatal  poison  so  frequently  employed  in 
the  destnictioa  of  human  life  by  the  suicide  or  the  assassin.  It  u  nearly  inso- 
luble in  cold  water,  and  is,  therefore,  ^nerally  taken  in  the  state  of  turbid 
mixture.  It  adheres  with  singular  ohstmacy  to  the  coats  of  the  stomach  and 
intea^es,  and  produces  speedy  corrosion  and  inflammation.  The  symptoms  of 
the  poiaou  are  generalljr  manifested  within  a  quarter  of  an  hour  after  tt  has  been 
■wallowed ;  these  are  aickness,  pain  at  the  stomach,  thirst,  burning  heat  in  the 
mouth  and  fauces,  faintings,  cold  sweats,  debility  and  at  laat  cramp,  and  contrac- 
tions of Ibe limbs.  Moat,andfrequently^,oftheseBymp(omsaTediBplayedhytbe 
Boflerer  before  death.  The  only  medicines  likely  to  be  effectual,  are  sulphurelted 
hydrogen  water,  and  copious  draughts  of  bland  mucilaginous  liquids.  Carbonate  of 
magnesia  and  opium  have  been  on  more  than  one  occasiou  found  highly  beneficial. 
In  cases  of  suspected  poisoning  by  thia  mineral,  the  contents  of  the  ttomacli, 
or  the  ejected  matter,  should  be  carefully  saved  and  digested  in  distilled  water. 
This  muBt  be  filtered  through  porous  paper,  and,  if  highly  coloured  with  beer, 
adSat,  or  other  description  of  food,  a  small  quantity  of  newly  prepared  pure 
animal  charcoal,  in  powder,  must  be  mixed  with  it  until  the  colouring  matter  is 
destroyed.  A  second  filtration  produces  a  limpid  and  transparent  fluid,  suscep- 
tible to  the  action  of  testa,  which  must  now  be  applied.  To  one  portion  in  a 
test-tube,  add  a  amull  quantity  of  transparent  hme-water;  in  a  short  time,  if 
arsenic  is  present,  the  fluids  will  become  turbid  and  opaque.  To  another  portion, 
add  a  few  drops  of  liquid  ammonia,  and  a  solution  of  sulphate  of  copner;  this 
will  produce  a  bright  green  precipitate,  which  is  the  pigment  callca  Scheele's 
green.  Pass  a  current  of  sulphuretted  hvdrogen  gaa  through  another  poriion, 
which  will  convert  the  arsenic  into  a  sulpburet  of  a  lemon  yellow  colour.  To 
another  portion  add  a  few  drops  of  ammoniated  nitrate  of  silver,  which  will 
throw  down  a  golden  yellow  precipitate,  the  arsenite  of  silver.  If  alt  these 
tests  produce  the  effects  here  descilbed,  die  corroborstioD  will  leave  no  room  to 
doubt  (hat  aresenic  was  present;  but  it  is  advisable,  and  especially  where 
human  life  depends  on  the  teatimonr,  to  place  the  matter  beyond  the  possibility 
<rf  doubt,  by  r«lucing  the  arsenic  to  the  metallic  state.  This  is  eflected  by  takinp 
any  of  tlie  before-named  precipitates,  and,  when  carefully  dried,  mixing  it  with 
about  an  equal  quantity  of  black  flux  (finely  divided  charcoal  and  potash).  A 
few  grains  of  this  must  be  carefully  placed  at  the  bottom  of  a  teat-tube,  so  that 
none  shall  adhere  to  the  aide.  The  flame  of  a  spirit  lamp  must  now  be  directed 
by  a  blow-Dipe  against  the  matter  in  the  tube,  and,  in  a  short  time,  the  arsenic 
mli  he  sublimed,  and  coat  the  interior  of  the  glass  with  the  reduced  metal  of  a 
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i.WS  Mkdr;  «  my  af  the  pc«ciMt*tei  maf.  when  dty,  br  placed  on 
r  orvnltcd  •kanMa),  wlMn  die  uvmic  wQI  be  voIdiIUm^,  ii>niuiif;  ■  dviiM 
^M  rltniiT  luiil  tiBiniriK  ■  powcrAil  odour,  liko  llmt  or  Rwlic.  wMcli  is  pMuliu 
to  thb  nietnL  AneriK  a  •  mctAl  cully  rambuBlitili:.  nnil,  iii  tame  <■><•,  faumi 
<H(b  ibiguUf  liuntnltjr.  If  ■  tniiill  iiumtitj  i*  mIxmI  la  k  mortar  vith  cMotMb 
oT  pottan,  •  vMrnt  riploaioci  uXot  pHnet  Wlien  itirown  late  eUoriae  p«,  it 
ukca  fire  qtonUncoiitly  if  Cui«l]r  diniUd.  The  «poc  frar.  «f  sntabt  It  5.783. 
A  (iilphtiM  of  Bteiiir,  called  otpltnani,  b  vsttoalve^  uetd  In  ifyeliic.  Il  1* 
lirrpiuTJ  bf  dIgMting  iu*niloai  acid  tn  muriatie  acid,  and  pMei(dlalni|t  by  lul- 
nhufHi  of  anunonio.  It  it  pf  a  hright  yellow  «olonr,  andpinducH  a  pernianttit 
an.  Annie  b  atti  tor  ranmu  piirpoee*  Id  ibe  orto  (ne  Alloi)  ;  It  protaotM 
tlur  Anion  of  otlier  Encla)'.  and  occaiiDiM  many  itial  aiw  rety  nlraictoty  lo  siclt 
tt  l»«  tera|icTature*.  Ii  ii  einplo}v4  in  the  manuftcture  of  lead  iliot,  which  it 
rvmlrrt  nwre  brltllit.  and  nicM  Miy  to  enaulalr. 

ASAFOTTIDA  it  the  ««aotfitral«ljiM(*  of  alari^o  utnbellibrontplanl.wiiich 
i*  fnuii.i  in  MifTal  paru  of  Alia.  The  tooI  i>  of  a  blaok  colour,  anil  membiM 
a  pannrp:  eo  cutline;  tliii  tnuHnntly.  a  lliick  while  Juioe  exiidn,  which,  by 
•xfxNUtr  lo  Ik*  air,  Moome*  of  a  dark  brvwn  colour,  ilie  frnh  Juic*  hm  ervcfl 
m  OMK  powerful  odour  Umb  the  concrete  aaafaiida,  wliich  reaeinble*  that  «f 
garlic.  Tlie  Perrians^  who  export  itrgt  <]tinnti(ici  of  il,  are  compelled  lo  Ut« 
vtatvU  OB  ptiipoae,  a«  iu  eflluvia  jM'n)initc«  I'lvry  anici*  na  board,  and  ipofl* 
ntuiv  iiroduetlont.  Aiaftclida  b  orn  Trll"'''i'li  lirouu  colour,  of  an  actid  laale, 
rl'iil  Bmetl.  Il  consitlB  ebicH)-  of  f^m.  tnin,  and  carlliv  matltr.  In 
I  b  UMd  aa  a  deobtlnienl,  atiJ  Kinirtiineii  ■>  an  ninlichniDlie.  and  b 
tttrfiil  ui  iMTVou;)  and  hvitorical  affbctiDiia. 

ASUl^rOS  (innuinUaa).  A  libroiu  mineral,  found  in  large  qaanlitiM  in 
Corsica.  It  in  alto  crrorai^  from  Savmr,  France,  SiotlaniL  Sweden,  and  otkt* 
plaret,  luU  i*  nawhere  *a  ahundfciil  ai  in  CnriJcn.  Tlie  fibm  of  oibealaa 
werr  '  I  ' .  r.iniiutKtured  inio  cloth,  which  war  r7iipln;*d  in  «ratipinff  tbe 
AmJ  dud  lo  be  buTned ;  tti<i  aabatoi  bring  incombodible  by  hiv  of 

■he  ui.MJ.u.  I  >..iid,  itip  laliet  of  llip  rnreof  were  thii*  presentd  diatinoL  Nap- 
Ifna  wrro  alio  made  of  it,  which  wrrr  clnuitod.  after  use,  by  burning  inttMd  uf 
'«a*hinf[.  Wick*  of  tampi  were  alio  Riade  of  ibia  tnatoial,  and  ate  now,  in 
'tan*  caM4,  uted  with  actmalaen  Tlie  art  of  ni:iking  ihe  clolh  «f  aibealoa 
peeme  lo  har*  b*i<n  entirety  Intt  during  the  middle  age*.  The  Chevalier 
[Atdini  ha*,  bowerrr,  b}'  the  wcncr  of  itram,  nicceedcd  in  tendering  the  tough 
d  brittle  fibrva  tulBcieiiily  pliable  for  weaving  into  clolh,  and  exhibited  ia 
ntdongloree,  cnM,  and  other  parieof  divn  made  of  aiheitoi,  whicli.M  being 
MenbnKible,  and  a  very  bad  conductur  of  )ir«i,  he  pcopoecd  ahoulit  be  wot« 
by  flremcn. 

ASPI1  ALTL'M.  Called  also  mineral  pil«h,  Jew'a  fjteh,  nnd  bilunies,  b  a 
,  turd  block  iiibitance,  re»embliag  pilch  in  appearance  but  Itaving  a  higher 
MMnaal  polith.  It  ia  found  on  the  tborci  of  the  Dead  Sea,  in  Chiaa.  Amoriea, 
rimd  eome  part)  of  Etinype.  Arphallum  wai  ancientlv  employed  in  esibafaning 
I'dead  bodii4.  Tbn  T^nif  Ir  of  Jenualem,  and  the  walb  of  Babylon,  are  taid  to 
'  lure  bceo  built  of  ilnnn  crnMnted  toftetlicr  with  Mpbaltum,  for  which  pnifwae 
It  u  well  adapted.  It  ia  •ometimn  employed  io  making  black  rambh,  and  n 
•  eocnpoiitut  of  tlie  beautiful  hliek  liquid  Uieil  in  printing  the  nuniben  on 
afehand  clock  facaa.  Ilio  iprc  grav.  vnriea  from  1.47  tu  I.CS.  Il  b  loluUe 
I  ofl*  ai>d  eihcr,  if  pure  .^iplialluro  woa  formerly  cni)doypd  i&  mediciikc,  but 
1  b  now  Kldnm  admin itlfTrd. 

ARTIl.LEItY,  in  lu  moil  extended  *enw,  b  applied  noi  enly  to  the  gnn*. 

,  rojeclilea,  powder,  cnrTia|{ct,  fte.  inrd  in  warfare,  kut  to  the  men  eaoployod  in 

eocking  them.     Kf  ililnty  tn^inci-ring,  howerfir.  bM  according  with  Ilia  object 

nil  acope  nf  thia  work,  the  infonnalion  aSbrded  iWein  on  Ihn  eutijoc*  of  artit- 

'  b  confined  to  the  conitruclinn  of  the  moat  tmpnieed  fiaK-aaut,  Gvira, 

Mf  (Tti.u,  &c  wliich  lee  under  iheir  leparale  heaib. 

AS.^.W.     The  teimnttien  of  a  valuable  metal  from  ib  alloy  or  impurilJM. 

Tlic  ait  of  atiayiiig  dlflftta  from  that  of  anatytb  in  tbia  reiptct :  by  aimivtb 

tha  raciow  component  pntti  of  the  minoal  «r  alloy  ore  •eparalcd,  a«d  tneii 
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reipMtive  qnantilua  etttnuted ;  by  mm;  only  the  valtuble  metal  or  metals  i> 
•ought  for.  In  the  Muy  of  gold  or  nlver  tHoyt,  for  example,  the  inferini 
Dietali  are  dudpaled,  and  the  quanti^  etdmated  only  by  the  Ion  of  ireiglit. 
liiere  are  two  modes  by  which  tike  art  of  aatayiog  U  petfonned,  and  sometimes 
one  is  employed  to  corroborate  the  othet.  The  one  is  called  the  hum[d  process, 
by  which  a  solution  of  the  metali  is  effected  by  means  of  acida,  after  which  those 
sought  tat  are  precipitated  by  proper  re-^enta ;  the  other  is  called  the  dry 
process,  aad  b  performed  by  the  agency  of  fire.  In  the  mining  districts,  the 
comparative  ralue  of  some  ores  is  roughly  estinuted  by  the  dry  process  of 
ataaying.  In  London,  the  mode  ia  seldom  resorted  to,  except  for  the  purpose  of 
catimating  ^e  quandly  of  gold  or  silver  in  an  alloy.  The  quantity  of  theve 
metals,  or  of  platinum,  in  any  alloy,  may  be  ai  correctly  estinuted  by  the  dry, 
as  by  the  humid,  process ;  ne  shall  therefore  describe  the  mode  of  ass^ng 
tboie  alloys  in  this  article,  and  refer  the  reader  to  the  analyus  of  orea  (see  Ore) 
for  the  most  correct  mode  of  assaying  other  metallic  compounds.  An  alloy  of 
gold  is  assayed  bv  detachmg  from  different  parts  of  the  article  •  tmall  portion, 
oy  a  knife  or  a  file,  until  the  requisite  nnmber  of  grains  for  the  experiment  is 
obtuned.  These  being  carefully  weighed,  are  mapped  in  a  piece  of  sheet  lead, 
•nd  placed  in  ike  bowl  of  a  cupel,  and  exposed  under  a  maffie  to  an  intense 
beat.  The  cupel  is  a  small  cubic  or  circular  solid,  with  a  cavity  on  the  upper 
■urface  to  receive  the  metal  i  it  is  made  of  a  very  porous  material ;  the  ashes 
of  burnt  bones,  made  into  a  naite  with  water  and  slowly  dried,  are  generally 
employed  for  this  purpose.  When  the  alloy  and  lead  are  exposed  to  intense 
heat,  as  before  described,  fusion  of  the  whole  ensues,  but  the  lead  speedily 
becomes  converted  into  a  vitreous  oxide  or  glassy  fluid ;  this  powerfully  promotes 
the  oxidation  and  vitrification  of  any  infenor  metal  contained  in  the  alloy,  and 
when  they  are  thus  changed,  they  percolate  through  the  porous  cupel,  and  leave 
only  a  globule  of  metal  not  oiidable  by  heat.  This  globule,  thembre,  will  be 
of  gold  or  silver,  or  a  compoimd  of  them,  these  metals,  m  well  as  platinum, 
not  being  affected  by  the  action  of  fire  and  air.  To  separate  the  silver  from 
the  gold,  the  alloy  ii  hammered  or  rolled  into  thin  plates,  and  digested  with 
dilute  nitric  acid ;  this  dioolves  the  silver,  but  doee  uot  act  on  the  gold.  When 
the  first  solution  is  poured  ofi]  another  portion  of  nitric  acid  is  added,  to  effect 
a  perfect  aolution  of  all  the  silver.  The  gdd  is  now  left  as  a  porous  spongy 
mass,  and  when  washed  and  dried,  its  quonti^  is  ascertained  by  weiring. 
If  the  quantity  of  silver  in  the  alloy  be  small,  the  excess  of  gold  defends  it 
fh>m  the  action  of  the  nitric  acid ;  the  process  called  quartation  must  therefore 
be  resorted  to.  This  consists  in  adding  three  porta  of  aQver  to  the  mass,  and 
(using  them  tt^ther.  The  silver,  then,  being  in  excess,  is  all  separated  l^  the 
mode  before  described.  The  quantity  of  aivei  may  be  ascertained  by  pre- 
cipitating it  from  the  solution  with  munatc  of  soda-  Ad  insoluble  substance, 
chloride  of  silver,  is  thus  formed,  which,  when  carefully  washed,  dried,  and 
weighed,  will  indicate  the  quantity  of  the  metal,  100  parts  of  the  chloride  con- 
tainmg  75|  of  silver.  In  estimating  the  commercial  vahie  of  gold  and  silver 
articles,  they  are  said  to  be  so  many  carats  fine  :  the  carat  does  not  denote  any 
specific  weight,  but  a  part.  Each  article  it  laid  to  contain  24  carats,  whatever 
may  be  its  weiehti  and  the  quantity  of  alloy  in  carats,  or  parts,  is  deducted  &om 
tlie  whole.  Thus,  if  an  alloy  contain  4  parts  of  inferior  metal,  it  is  said  to  be 
2U  carats  fine;  if  it  contain  6,  it  it  of  18  carats  fine,  which  is  the  standard  of 
jewellery  in  England.  In  France,  where  eveiy  small  article  of  gold  is  BMsved 
before  it  is  permitted  to  be  sold,  a  different  mode  of  assay  is  adopted.  The 
trinket  is  rubbed  on  a  black  touchstone,  formed  of  Uie  black  basaltes ;  black 
Brnt  or  pottery  will  answer  the  purpose  as  well.  The  jeweller  states  the  quan- 
tity and  nature  of  the  alloy  employed  in  the  article,  and  the  mark  it  makes  on 
tlie  touchstone  is  compared  with  &  similar  mark  made  by  a  needle  composed  of 
llie  same  metats  and  the  same  proportions.  If  they  correspond  in  appearance, 
and  are  not  differently  affected  by  nitric  acid  or  heat,  the  alloy  is  pronounced 
to  be  of  a  similar  kina  to  the  needle.  A  great  number  of  assay  needles,  formed 
of  different  proportions  of  alloys,  are  necessary  for  this  mode.Df  assay,  and  long 
practice  and  experience  in  the  artist  are  indispensable.     He  is  guided  in  tlie 
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•penUiM,  Ml  merely  by  the  «ppcnraiMe  of  At  itrukc  on  tlie  iouchuon*,  Inu 

u  nbanrcd  in  rubbififf.  Tht  tttU  coin  of  Grat  BrUaia  m  32  tarftli  fin* : 
nlirer  ooin  ia  ccraiwaed  oflSl  wreTUul  I  olcofpn-  An  allov  of  tQvct  with 
M  infprior  moul  1*  mu^  liy  oi^Mllulm  alrni*,  tbe  |>ocwi  of  qatrution  not 
IwJBg  peetwMy.  A  given  portion  i*  piMod  in  tbe  enptt  wkn  a  niScirat 
qnsiitiiy  of  Itu.  and  ezpoted  under  a  muffle  l«  IbUrm  bMl,  until  the  Ind 
•nil  oilier  laforior  notib  are  vitrified  and  abaorbcd  by  tba  cmL  Tha  worknas 
!«  gtddtd  in  thit  operatioa  b)'  Ibc  a(ippannce  «r  the  melted  gtabule.  Uoltl  tha 
lait  {ratliioui  of  ilia  »\ley  ba*«  dumiI  ihruiifh  tbe  cupri,  the  nm  amiean  l« 
b*  ID  a  itato  of  coeniDabon  or  obullilion ;  but  when  tlwy  are  abtoifced,  Ibo  illrtr 
bwornei  auitscenl,  and  etbibiti  briUionl  piimiiuic  (>>xnin. 

ASTRINGENT.  A  tulMtanee  poaaounD  a  poealiu  rotigh  autfere  twte. 
Thi*  i«  romarkabfc  in  tlie  liiiclurc  of  (alia,  Mik,  tbo  boalu  of  waltiuii,  gr«cii 
tea,  perl  vine,  ftc  Lepiis  lir*t  obxtved  that  the  aMring*nt  fvinclple  muht 
ht  tnaralad  front  lh«  IIiicIuid  of  galli  by  aSmnMO,  «idi  which  il  fonaa  an  bi- 
•olubleMtnpovnd.  AalrinaentahKaanietimeaaalMlannin,  •ndarentenrirely 
aiaplojrtd  in  tanning  laauier.  Aalriiigenta  are  nird  In  rapdioiiM  to  raUore 
diarrkaa,  and  oi  tnnKi. 

AS'ntOSCOP^  All  lutroaomioa)  iaitrument.  caaspoaed  of  i«o  oonea,  on 
wboae  furfac«a  ue  rxhibliisl  tlio  alar*  and  conatalUtloni,  by  cneaiia  of  vlileb 
iber  ore  both  euUy  found  in  l)ie  hcavrni. 

ATHANUK.  A  kind  of  furaMc,  which  ha*  long  aiaoa  fidlcai  into  diiuar. 
Th«  very  tnnf  4nd  dvrabU  oprnitlona  nf  l]ic  andcni  cbomiili  rond««d  it  • 
deiiTable  reauSnto  that  dteir  firoi  abotild  be  conslanlJy  inpplied  with  fiiel  in  pro> 
porlioo  10  ilio  cnntunpdon.  The  athanor  fliniM*  wat  pfndiariy  adapted  to 
ihii  jiiirputc.  Iltfnda  the  niu^patti,  it  «9*  pr«*id«d  wilb  a  holl«w  tower, 
lals  wbich  cIiucm)  waa  put.  Tue  neper  nit  of  the  tower,  wbcn  filled,  wo* 
dtNClv  (but  bv  ft  welMnod  cover,  aaa  the  lower  part  communicaUd  wilb  tlia 
firc-Bbee  of  iba  funiaea.  In  cnnfaqiience  of  ihl*  diipoaiiion,  the  ebarMal  anb- 
«id«d  inlo  the  firc-pboe  nadually,  u  tho  i^oniumptiaa  nude  tnom  fair  il ;  but 
lluil  uhich  wa*  oontaioed  in  thv  tower  wn*  di'fritded  from  mmbuMion  by  tha 
•iKhiumi  of  a  Profm  fupply  ef  nir.  A  vftricty  oi  donintic  utore*  for  buminf 
bltuninaoa  coal,  on  Iho  aame  prind|ilc«,  but  with  a  ditSi^nt  object, — IbM  m 
bnniing  the  nnoke,  hare  of  late  yean  bMn  itiiroduecd  and  pai««it«d.  S«* 
SvAirXt  and  Ganrr.. 

ATMOM£TI^R.  The  name  pTes  to  an  inUniment.  by  il*  inventor,  Fro- 
fcaiar  lye»li'>,  (u  mnuan-  ihe  •^unntjly  of  exhalation  (mm  »  haaui  nt&eo  in 
■  ^vcii  time.  .\  tliin  bull  of  poKUi  cattheiiware,  3  or  3  tncliv*  in  diaMelcr, 
with  a  iinall  iiMk,  liat  cemenled  to  it  a  long  and  ralhw  vide  tuba  of  glaai^ 
btarlnr  diviiiona,  tach  t>(  them  oorraaponding  l«  ui  Inlonial  aeetian,  e^jual 
to  a  lirm  of  liquid  thai  would  cover  (he  outer  lurrnce  of  the  ball  to  the  tlitek- 
Bau  or  J^  pnl  of  an  inch.  ThcM  diviuoni  uc  atceTlaiii^  by  s  tlmplaealcu- 
lalivn.  Olid  uuinberwl  downur^nti  to  tho  extriK  o(  lOO  nr  300.  To  tbe  top  of 
thit  tube  il  fitted  a  btn»  cap,  having  a  collu  or  luthrr,  and  which,  ntler  Ihr 
cavity  lua  been  fiU*i<d  wilh  distilled  or  boiled  wDtrr,  It  Krewtd  tight.  Tlia  0(*l- 
aidc  of  the  boll  bHnj(  now  wiped  dry,  the  iiulmniml  if  luaptnihrd  out  of  door* 
to  UiB  free  action  ot  the  kir.  The  i}nanlily  of  eTii|iaration  ftom  a  wet  baO  it 
tha  MBse  a*  IVoin  a  ciide  havinc  twice  the  diameier  of  the  eplian-  In  tha 
BtmemeUr,  ihr  liiimidily  tranw^  through  ibe  porou*  nibManee  JtM  aa  bat  a* 
(I  avqiorBita  from  the  exleraal  nirfaec  j  and  thi*  wntfe  i*  meanired  by  the  eor- 
tetpondiog  d«(c«nt  of  the  water  m  tlie  itnn-  Ab  Ibe  pnic«M  goei  on,  a  corrr- 
eponding  portion  oT  air  ii  llkrwiic  imbibed  by  Iho  nMiituta  on  the  ouuidc,  and 
kring  inlroduced  inlo  the  ball,  riaca  in  a  unafi  atrean  to  replace  Ae  water.  Tli« 
rate  of  cvaiwrntioo  ia  nowise  ttfeclad  by  the  quality  of  ibe  pattmt  hM,  but 
eontinuei  llie  tame,  wliolher  the  exlinling  auiftcw  appear*  almofi  dr)-,  or  ^liatun 
with  tupcrtluDui  motiture.  When  the  eootumptio*)  of  water  ii  ho«mv(^  U  may 
be  ullowod  lo  perMluti-  |;mdniilly,  wilboot  drofipbg,  by  snacTtwing  lh«  oap.  In 
a  review  of  Letbe'a  Ptietrorology,  publlatied  In  die  /oamaaf  ^  SeUMit,  Ibr  UCL 
11133,  the  irnirr  recMiiinL-iidi  a  vend  of  ponweartheuwon,  td'agh-tnturfacc 
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lillid  with  «at«r,  ta  b«  pcoMd  at  tha  «od  of  ■  l)t]MO<v  ud  (h«  lON  of  wd^t 
wliicJi  it  txiffm  by  craporation  in  ■  givtti  time,  lu  bo  noted.  A  tb*nnem«i*r 
bcini;  in)crt«dinto  llie  mculb  (if  th«  tmmI,  will  indicato  tbe  tnnpenture  of  tlio 
rva]K)ratiDg  inaM>  uid  would  bna,  •■  tliv  tarne  timo,  a  good  lijitomttcr,  oK 
Dr.  Block '•  principle,  that  ibc  degree  of  cold  ncuented  bv  rvapoiiuoa  It  prv 
uottianoJ  to  the  dryiKsa  orilm  air-  See  IjtiHe  ibi  Hr^t and Moiiturt ;  also  Urt* 
DklkiMtTti. 

ATTAR  OF  ROSES.  An  tcMntiol  oil.  obtaimd  from  roMi,  of  (rcni  rtitM, 
and  poiicuing  wumjoilul  odvrifeioui  propertiw.  Ovcepon  ia  cclebnUd 
thioiigliuiii  Iiiilu  tot  tbe  bi-niity  «nd  extent  of  It*  rat* garden*  i  Iho  ioi»  Mdi 
occupy  many  bundred  actu ;  the  (ok)  an  culli*atcd  Uit  diitillatian,  and  fbe 
mulimg  attw.  Tbe  yncv  of  a  aievc.  <a  mo  poundt'  weigbl,  (^a  larg*  quart)  <f 
the  brat  roao-waler,  u  eij^hi  lanai,  or  o  ihilling.  Tlia  ulur  ii  obtained  aAer 
ibo  TD>o->aIct  if  mad*,  by  aetting  tl  out  durbg  the  nigbt,  until  lunruc,  in  lain 
open  TeMtla,  upoeod  to  lb*  dr,  and  tlieii  akimming  oil*  (he  #M«iit!al  oil,  «U3i 
floati  «a  U)«  lop.  To jproduoe  ate  rupee'i  weight  of  attai,  200,000  woU-groi|tll 
l«Ma  are  roqiund.  The  juice,  even  ou  (be  ipot,  u  cxtravwantly  dear,—* 
nipat'a  weieut  boine  eeld  at  tbe  baxaar  (nKitre  it  ia  uftcii  adulMralad  wjlh 
(•nditwood  oil)  for  bO  ■.  r.,  and  at  the  Engliib  waicboute  (or  100  >.  r.  <u  10/. 
ateilW.  Mr.  McDrtUe,  vho  niade  uine  for  liimtelf,  toid  be  oldoulaUd  that  Ibo 
nntof  tliB  liind  and  price  uf  uteneiU  really  ci>«t  bini  ii.  for  Cam  abova  qitantiw. 

ATTRACTION  dcnolca  tbe  tendency  wliicli  ii  obicrred  m  bodjea  to  amRwdi 
and  adiiere  to  each  otbcT;  il  b  alau  lumetimvi  vmpluyedlomfinifytheiinliaovn 
cauie  uf  thii  tnidency.  Il  aanimct  VHtiou*  iiamei,  aceordmg  to  lb*  eimm^ 
ilaiicca  in  wbicb  it  BCli.  Thui  »'«  have  the  altracuon  of  gravitatioi^-the 
attraction  uf  cleclricily,  or  electrical  altrucLiun — the  allrocCion  ef  iiiin^iidtlini 
ccihriiuo,  and  cbemical  affinity.  Thu  lir>(  thri-c  of  tb«>H  ncl  at  Mnaibto  di*> 
tancDt,  but  the  range  «f  ike  other  two  ii  too  limitid  to  bo  appredaled  by  th* 
uBMiiMad  Moa**. 

Th*  Aunetim  if  Granlalim  'i»  Ibe  poncr  that  uphold*  tbe  wholt  planetary 
qntom,  and  retain*  bodiea  on  the  nufacc  of  our  tarili ;  it*  action  in  prrcepiibla 
at  tbe  reraottat  part  of  the  nlar  lyitem,  and  ii  even  muiifcst  among  the 
Awd  alar*  and  nebuha.  Tba  law*  to  ublch  tliu  □innifi-tlaiiuii*  of  ibi*  power 
■nanbject  will  be  Kaled  under  the  article  on  Gkaiiit:  nt  prewnl,  v«  (hall 
Mutae  ounelT-e*  to  a  Halemviit  of  two  rxpfrimenti  connected  wilh  thil 
tubjecC,  wbicb  will  clearly  evince  the  cxiitrnc*  nf  tbit  jiowcr  at  inhcrenti  not 
onljr  in  the  earth,  at  a  diilinct  body,  but  in  tmaU,  and  even  detached  poiiion* 
«f  111  (utface.  The  firat  of  lli(>ae  experiment!  wot  made  by  Ur.  Maakrhnc,  on 
lh«  mountain  Sbahrollcn.  in  Scotland.  A  long  »lumb-lin*,  aitadiiid  to  a 
Uletrapr,  voi  atupesdcd  auccoaaivcl,v  oa  tbe  tiorui  and  toulh  tide*  of  the 
neuiilain,  when  il  wat  found,  un  vhcIi  iicvuiioii.  lliat  the  plumb-line  did  not 
liang  ptrpandiciilorly,  but  wot  dcflevt<id  lowardi  the  mountain.  Tlie  othci 
•xperiment  wai  made  by  MrCavcadiih,  wbo,  bv  meona  of  a  long  and  Cna 
aQvOT  wire,  tu^inideil  a  alviider  deal  rod,  «u  lluit  It  mi^lil,  by  IwiiLine  Ibo  tnn, 
fibrala  freely  in  a  boriionlol  plalw.  Small  bnlli  of  lead  were  attached  to  tba 
nA»  tt  the  deal  rod.  and,  by  mcana  of  mccbaniim,  larger  balla  of  that  metal 
wfta  carvnillv  brouKhi  near  to  ib«  tinaller  ana*.  At  each  approach  of  tba , 
iaigcr  belli,  the  imall  one*  were  trntibly  alttactod,  made  to  vihraU,  and  finally 
WTonge  thcmaelret  in  a  new  poiilion. 

dUratHom  ^  Sirittini^  it  tliat  viliich  oeottr*  belween  two  bodies  one  of 
which  u  elMliiGed  poiiuTely,  and  tbe  other  negotivclv ;  or  one  of  which  ia 
poaitiee  or  negative,  and  ilie  olhvr  in  in  natiu'al  atale  It  it  probable,  boMerer. 
that  tbit  latl  ea««  it  merely  appitrenl,  »itice  ever;'  body,  wbrii  brought  near  to 
an  etectiiMd  body,  become*  itulf  elcctricnl  by  induction.     See  EttCTHiciTr. 

'fflroelisii  uf  Magiutiat  il  Ibat  uliich  Uike*  place  when  a  luaditone  or  an  arti- 
ficial ntagnet  u  approximated  tu  a  ]i(ece  of  iron  or  (IcrJ.  Ii  alto  occur*  when 
lb*  awtb  pole  of  one  magnet  it  made  l«  approach  the  north  pole  of  another. 

CaiMiw  Ailtnfl>'.n  14  thai  which  (iifaaiila  among  the  ininutMl  partJcloa  OF 
atom*  of  a  body,  forming  them  into  n  tolid  niauL  In  gaaet,  ihi*  power  ^pean 
lo  be  >bolly  deficiiriil,  or  at  Uuat  mur*  iban  ctnmtencud  by  tbe  tlTecU  of  on 


Al'CEft. 


Ill 


MtlfMllit  ^W*r- 


-rwnyoB. 
In  ataUoM,  bM  (■  Mtidi  ii  •viMN  iiMtT  ia  ihe  moM  dcdM  wd  wnufdouow 


In  bpMt  ih«T*  iro  but  «mH  ■"■■'frfH<h-n  of 
rbiM*  iiMtr  ia  Ike  moM  dcdM  wd  eonsdouiwa 
iMMtr.   TIm  btnuii^  eTtlia  cabMh*  font  mHm  ia  dlAnnl  IradSH.  vlMthtr 
asliil  ar  li<(iiU,— «  cmwpNiM*  wUch  n»d»t>  •  bi«*Mc"  of  il*  )•»«  of  tk* 
I  taq»nmi>e»  t»  Hit^Miet.  nigw«n.  ud  other  meiiol  mtm.    Fat  Uio 


•laaduknef  tfaoM Umv, aid  Iho  bm  on  wliirh  iImj  mlNBdrd,  m* ContiiOK. 

Oipua^  ilMraHiaa  ^  thai  wbMi  mntMcti  ih*  paiticlM  of  JlAnnt  ba^«^ 
•Dd  latma  ihta  farta  eeapauDd  nitMnnL  Ttiui,  tli«  power  thai  luiiMa  ilw 
pariictMof  anaMoreopporliealbdMbniaa;  hut  ikal  vhkk  cmni  Uw  tutloB 
of  Mfiper  with  wlphurio  acid,  or  nitric  acid,  *o  ■•  to  (arm  ntptrilt  or  nimi*  of 
OoppiTi  b  d*»onifaiatt<d  cbemlotl  attncUoB,  aSDitjr,  ri««tin  ■ttiwiliim  or  aUnw- 
tlM  of  MtapOKlion.  HMiee  w*  tee  thit  ctiniiical  utnctkn  ud  eoBMtM  e«- 
aalit  n  ihs  MiDC  bod;.  Hiiia^  iBlhiNlphateof  cop««r,  ontpartlclogf  MlpliaM 
at  MMW  k  waMctvd  wlih  anothrr  v«Kkle  by  ooihMion  j  vttik,  ai  the  Mm* 
tlna,  IM  Mttielei  of  niphiarie  acad  on  coaoceWd  witb  thota  oT  copper  h/ 
chcnioal  aSaily.     S<o  Cdhirit. 

AUCBIL  Tbo  nuno  oT  ■  very  eStipnl  iniumntnt,  mUMltely  awd  bjr  taih 
piAtcr*,  and  other  mcchoaiM.  for  boriqf  hwt«*  In  wood.  Ttuav  are  leveral 
twietiM  adaptrd  to  thrir  peculiar  oSoM;  or  la  the  prrjiidicM  of  vrarkmeii.  Th« 
aUart,  <r  eovmon  Migvr,  ha*  a  lena  Iron  thWl.  wiih  a  Urr>  tixm  handle  at 
wbA  aaflM  to  it,  at  tha  top,  fcr  cfMbGnf  the  veekaiui  to  appy  boUi  U*  hasda 
wKh •  aearidetaUe  Ineei^,  la  turaingnuad  iliethafk.  intu  wliich  i*  weM«il  a 
•cMl^butrical  p<««e  of  ateel,  ftooi  3  t»  <  ladm  in  Itaclh.  wlilcb  tuin  »illi 
the  rfM  or  diameter  <4' the  holt  loadr  bj  the  iuoBuiawit;  the  extrenuly  uT  ifaii 
i)i«M  k  fiiraUMd  with  a  khatp  too<h,  aad  a  totlinf  tig*,  which  b  « inMll 
pedkoi  of  affiraliOnd  tneliaed  »  aa  laeut  a*  achiMCAeeq^eopeiailngiipen 
a  radical  line  pncecdiae  from  tb«  nntre  of  the  hulr ;  and.  ai  it  !•  beiag  con- 
Haaitf  laitMdln  a  eirciuar  din«(ian.  thediba  of  wood  are  turnrd  out  ia  ipiral 
tileM^  and  at*  leteiTed  into  the  MMii-oylinrMr  aboTc,  whkb  liai  unally  one  ot 
Ha  lon|iradina]  edffM  a  liule  rbarp  to  ketp  tte  liilca  of  the  perioralor  clean.  Tha 
npw  portian  of  the  Aalt  la  aiadt  taialht  than  iba  lower,  or  Heel  part,  far  factlt- 
UDBg  we  aaeapa  of  Ibe  cMjM,  and  to  enaUa  the  iiutruineni  to  paw  the  bare  fraely. 

Another  wuiunienl,  diMcinf  ft«m  Iho  tangaiag,  iiproviMd  athaexlreninr 
with  a  conical  «crew.  like  a  glialet,  fee  pimdif  the  waod  the  more  readily  aaS 
Italy.  We  have.  Indeed,  AMueady  nolked  in  wellMBade  migna  «f  ihU  klad, 
Ibal  an  puahkig,  ce  rccdBnear  force  whatever  it  mjuind,  tM  mcow  lieepjay 
tbein  alwi^i  up  to  their  v«ric. 

la  a  tUrd  tattraaioni,  ekMy  awd  by  ihlpwrwhu,  that  portion  of  nee),  a>- 
nady  deaecibed,  atofa  eemi-CTliBdriMl  form  in  ihe  common  augtr.li  altogether 
ia  dill  aiade  of  a  rpiral  fljnit«,  and  it  found  to  facilitate  Uie  boriof  maleriaDy, 
batldw  preventiae  all  llabiLty  of  (b«  chip*  becoming  jammed  or  cloggtd  In  tM 
•mI,  whiiiii  poja  neely  lltraugh  the  ■pinl  chaiinclB,  and  are  diiohargtJ  txlt- 
mtHy  m  the  anforaiioa  ii  conttniMd. 

A  patent  Ibr  an  <ntpe»re>ncnt  upon  (be  lait-meoliancd  auger  w««  ukeo  out 
about  (an  teat*  a^  by  Ut.  Cburcb.  of  UirniiDghan ;  but  the  originality  of  hit 
iaventiaa  na*  been  tlir  inbjeci  of  diiDUt*.  In  tha  rptdfteallon  ef  the  patent 
the  prbieiple  «f  the  bveolor  ■  aiatM  to  contiit  in  fomdiig  an  butrumenl  of  a 
helical  6futt,  by  windiag  a  bar  of  Med  of  a  " aairfiJiaror  IntpttM"  akfia, 
round  n  c^indrwal  naiidrcl,  by  which  a  circalar  hole  ia  foraird  ihroughotM 
Ui  l«<ijth,  for  the  tnamlon  of  a  moTabI*  central  suida-ptn  ;  iha  upper  tad  at 
Hm  otDlijJ  pin  i>  icm«d  tnlo  Ihc  diank  of  the  aug*T,  and  the  lower,  «r 
woeking  pait,  ii  fumiilitd  oilh  o  wimd  •rri'w ;  Ihe  nfSirt  of  t''«  Utter  1>  lo  draw 
kbe  auger  into  llie  wood  a*  It  i*  lumeil,  the  catling  tdf-n  on  tbc  helical  part  at 
Iho  iam«  lima  claarias  tha  wood  a*  thii  auger  derptn*  in  the  pcdoration.  In 
grinding  and  ahatpraiag  the  odm  of  tb*  aiMPr,  the  cpiKnU  pin  ia,  of  cMmc, 
removed  for  the  purpow ;  and  It  ii  ohrioua  th«i  the  edftt  maf  be  ground  aad 
aharpmed  a«  long  at  aav  of  the  epiral  eteel  bar  renaaiut,  whidi  render*  tlia 
iaatnurMVU  uttrendy  vaMable,  aa  one,  wiih  proper  rare,  nM>-  be  made  to  hut 
a  nan'*  Ufc-time.  Thia  aager.  bnadev  far  lurpaMa  all  oibm  by  the  m^ idilj 
aad  beiliiy  of  'M  operation. 


113  AUGER. 

Ati^tftfoT  naUw  tguart  hdti. — It  appears  tbat  eodeavonn  to  ntpcraede  ths 
tedious  and  sotDewluit  difficult  process  of  truly  forming  tquoje  and  other  shaped 
holes,  varying  from  the  circular,  by  meaiii  of  mortice-chisels,  veie  made  both 
b  this  country,  and  in  America,  at  about  the  same  period  of  time.  A  machine 
*at  this  purpose,  invented  ^  Mr.  A.  Branch,  of  New  York,  was  described  in 
the  Fr^nVlin  Journal  of  PhilBdelphiB,  in  the  year  1826.  It  was  stated  to  cour 
silt  of  an  auger,  formed  like  the  American  screw  auger,  with  the  twisted  part 
inclosed  in  a  case  or  socket,  extending  from  the  upper  part  of  the  twist  to  the 
cutting  edge,  allowing  the  small  entering  screw  to  project  beyond  it.  The  ex- 
ternal fonn  of  the  socket  is  either  square,  or  otherwise,  according  to  the 
intended  shape  of  the  hole  to  be  bored,  a  large  portioii  of  ill  udei  being  cut 
tway  to  allow  the  chips  to  escape.  The  lower  end  of  the  socket  is  of  steel,  with 
a  ilisrp  cutting  edge,  bevelled  towards  the  inside.  The  cutting-edges  are  not 
snowed  to  terminate  in  right  lines,  but  are  made  concave,  *o  aa  to  admit  the 
angular  points  to  enter  the  wood  first,  this  oiuing  it  to  cut  with  greater  ease, 
and  more  smoothly  than  it  otherwise  would.  The  upper  part  of  the  socket 
forms  a  collar,  which  works  freely  on  the  shank  of  the  aug^r,  just  above  the 
twisted  part,  and  is  retained  in  its  place  by  a  pin  and  other  ^pendages.  When 
a  longitudinal  hole,  or  mortice,  is  wonted,  two  or  more  augers  are  placed  tide 
by  side,  furnished  with  their  appropriate  aocketa,  and  retained  in  their  places 
by  obvious  coutrtvauces."  The  some  journal  stated  that  it  was  very  efficient  in 
its  operation,  boring  a  square  hole  with  well  detined  angles,  with  neariy  the 
tame  rapidi^  a*  a  rotmd  one  of  the  same  diameter,  and  forming  it  with  a 
degree  of  truth  unattainable  by  the  ordinary  methods.  Upon  the  publication  of 
Mr.  Branch's  invention  in  this  country,  the  editor  was  invited  by  Mr.  Thomas 
Hancock,  of  Goswell-Strect  Road,  to  see,  in  his  manufactory,  a  similar  machine, 
constructed  by  him  several  years  previous  ;  and  having  proved  its  efficacy  by 
boring  a  considerable  number  of  square  holes  with  great  facility,  and  finding 
(hat  Uie  angles  were  perfect,  and  the  boles  clean,  and  exactly  uniform  througb- 
onl,  we  were  induced  to  make  a  precise  drawing  of  it,  a  representation  of 
which,  on  a  scale  of  one-third  (line^  meoanre)  of  the  onginal,  is  given  in  the 
subjoined  engraving.  At  b  o,  F^.  1,  is  a  strong  iron  frame  or  support,  fixed 
by  screw-hiti  hh\»  the  work-bench  c ;  if  is  on  octagonal  iron  socket, containing 
*  brass  bnih,  tapped  to  receive  the  vertical  screw  «  e,-  to  thi«  sorew  i*  afflxe£ 
by  a  drctilar  tenon  and  mortice,  the  square  perforating  instrument  f,  which 
accutBtely  fits  and  elides  np  and  down  through  a  rectangular  hole,  in  a  niide  of 
brass  g,  when  the  screw  e  is  turned  by  the  cross  handle  at  top;  so  that  the 
square  incision  is  made  by  direct  pressure  downwards,  at  the  same  time  that 
the  revolving  centre-bit  in  cuts  out  a  completely  round  hole,  the  chips  rising  up 
and  passing  out  at  the  two  open  sides  of  the  square  cutter;  A  represents  a  piece 
of  wood  in  the  act  of  being  bored,  the  dotted  lines  showing  the  depth  to  which 
the  perforation  baa  reached ;  a  small  piece  of  wood  i  is  placed  ondemaath,  to 
prevent  injurv  to  the  cutting-lool,  by  coming  in  contact  with  the  eroM  iron 
plate  k ;  the  bolts  b  h  passing  through  i  as  well  as  k,  secure  both  firmly  to  the 
Mndt  e.  Fig.  2  exhibits  the  cutting  part  of  the  instrument,  separately,  on  an 
enlatged  sctJe,  with  the  lowermoet  portion  in  section;  the  tenon  t  is  inserted 
into  a  cavity  in  the  screw  t,  F\g.  I,  and  made  fast  by  a  cross  pin,  which  goes 
(hnmgh  both ;  by  this  arrangement  the  inetmments  can  be  readily  exchanged 
for  otners  of  different  dimensions ;  the  lower  extremi^  of  this  revolving  piece 
it  formed  into  a  centre-bit  m,  which,  owing  to  the  collars  t>  n,  cannot  ascend 
or  descend  without  the  square  instrument,  which  accuralely  cnia  out  the  angles 
beyond  the  range  of  the  circular  incision  made  by  the  ronner.  The  square 
cnttiug-tool  is  made  of  a  bar  of  steel,  with  a  hole  driDed  out  of  the  solid,  in  the 
manner  shown  fay  the  end  view.  Fig.  3,  and  the  edges  are  then  formed  by  filing 
and  grinding  them  to  the  bevel*,  or  angles,  shown  in  aectiDn  by  f^.  2.  Fig.  4 
Mt>rtMUts  a  similar  view  (^  the  end  of  the  instrument,  but  with  the  centre-bit 
In  its  place.  It  wilt  be  readily  iwrceived  that  a  square  tool,  by  repeating  tb« 
incinons  side  by  side,  dote  together,  may  be  made  to  produce  a  cavity  of  the 
figure  of  any  rectangular  panllelogrum  of  any  length  or  breadth,  larger  than 
lM  inalniment  employed.     The  same  effect  may  hkewiie  be  produced  bv  a 


Avoat. 


1)3 


«|l|^  Operallon.  hj  un»giag  n  wnc*  otrtaUt  liilt  or  ciKular  eullM«,  iliU  by 
■Ida,  irilb  tootlwd  ■rWli  al  thrii  upppr  rxlnniitic*  or  sin,  giving  into  ««eU 
Wbcr,  wlikb  will  tMHK  thtut  >ll  iu  ix-ft  titiiultimcoiiil}' ;  *  uliiglc  exUnial  rto- 
SUjmI  cuttar,  (nbradtij;  «ll  the  cmiiic  bib,  wcnild  i-Srii  ciiflice  (br  ibc  punwar. 
In  lOie  laaixixtt,  titj  MUl«  or  ablu*p-asj;UJ  ligurv,  onjr  potvpMi,  ot  vtf  ngare 
villi  ciitv.-il  Kiitra,  mle)it  Im  mad*  d/  any  lio  wk^lfirr.  By  (Iw  contirudlon 
rf  (bo  utMdiuie  d«*cr^td,  it  viti  be  p«rceivad  tiMt  it  it  BKttmn,  in  chaogiitg 


A*  loni,  i<   < :  , i\c  pMe-jiifte  ibrous!'  '  llw  Nrainiig 

and  nnacTfirktit'                  ihIm  may,  bo*c»<T,  br  nn;  :  inj;  triivw  in 

tUe  UH«r  ofan  i                   f,  lofii  in  ■  mottkc  in  the  i  i  fnUDc;  and 

in  manii/MioiKii  bcitp  a  grtst  vonMjr  of  mortioM  hav  k',  wc  vo«ild 

nuwcat  uoilicr  nwdi^  la  Bblch  Uia  tNobl*  of  chai^i'.  lU-t  wouU  tM 

■liiriMa:  ii  ii  uWb  a  ipiide  wAmJ  tununf  twriMOtc:  "'iiclit  bar 

a  M  iu  Mi*  ;  oil  ibe  droumftnnoe  «(  ibe  wtwcl  ahc.  rnta  of 

MMttum,  Mn-ri^tpaadiiis  atilli  IW  form  of  (lie  tool*  anil  i-cquirH. 
By  ikia  amaeciunit)  indeed,  ino«l  ef  Ibo  toolj  might  be  IMt  bi  Um  pttd*-«)iv«i 


IH 


AUTOMATON. 


ready  *^  bring  aoy  one  «f  llicin  into  uclion  under  ihe  uicw,  I17  jiut  (uming  ih» 
vfaed  rouad.  In  thoac  bnmchn  of  biiMnin*  ohcrrin  a  girM  number  of  tnor- 
IkM  ar«  RifuiTtd  of  erne  (Uf.  a  mnchiiiii  of  the  kind  Jm-rib«d  will  be  mott 
TaluaUe ;  «sd  u  it  rt^im  no  ikiil  in  (he  opentor,  a  boy,  or  a  mere  labourer, 
will  perform  tha  oparabon  m  mil  u  th«  nao*t  «xperifiiccd  workmus.  Choir 
malMn  uigbt  adut  ■  BuUne  cnt  thit  prindpU  to  ihcir  work  wiUi  important 
■dnBUgca;  wh«cl«lightai  alto,  for  norticbg  ont  their  navei.  In  tht  lam 
WtsUbopa  «t  eaiMntcca,  an  ttutnii&mit  of  the  kind  docribrd  would  fenrards 

rit  dMd  of  work  in  framing,  m  it  might  ruilj  fac  >o  modified  ai  to  pMfotm 
oSoe  bIm  of  ■  cnmri  to  di«w  tbi-  jo>nI«l  pait*  of  tbc  wotfc  inl»  cloat  con- 
laeL  It  ft  to  b«  obMrvca,  that  Mr.  Itrandi'*  inilrunonl  !a  lh«  uin«  b  pHadpIo 
a*  Mr.  Iluicock'),  but  tliat  it  will  rtquire  lome  Bttodtficationa  to  rradcr  11  n 
rfficienl  on  tnitruiimiL 

AURUM  AIUSIVUM,  or  MoaticcM,  a  a  combination  of  tin  and  tiilpbur, 
having  the  amicBtnncc  of  btJKliI  gold  in  powder.  It  ia  lucd  by  jspanncn,  and 
for  Tamialied  work),  m  iMm'>bosM,  laa-Iia^,  &c,  alio  t«  ilalue  and  plaater 
AgntM.  Tlio  uiual  fitoctm  of  prcfiari^  it  u  a*  follovt ;  amolgalo  12  p*rt*  of 
(im  puieit  tin  with  3  pait*  of  mwiaj ;  the  aimJ^^ntn  i>  then  tritniatcd  in  a 
■lone  mortal  uitli  T  parU  «f  lb«  flour  of  tiilpbur,  nnd  3  port*  of  muriaU  of 
aiiinidiiia.  The  miilon)  i«  next  put  iat«  a  mattaw.  and  the  whnlc  cnraard  to  • 
ftcnlle  Mtid  heat,  until  no  more  while  ftime*  arieo.  AlWr  this,  tlie  hckl  i* 
lomcwiiat  niiivd,  Htid  cinnabar  nibliin«a,tog«lh«T  wMiMiuic  oxy^nattd  niunate 
of  tin,  while  at  the  lame  time  the  rcmaininn;  tin  and  lulphair  uuitc,  CMinin^  the 
■unim  muaivum,  cihibitiiig  a  goldeo  yellow,  and  flaky  acaly  matter  of  •  metaUio 
luftie.  Tha  prinolpal  point  lo  be  •tlcn<li-d  lo  I«  the  rfnilatioa  «f  the  firv;  ff>r 
if  the  bra*  be  too  Xreat,  the  outum  musivum  fuic*  to  a  dnrk-ralotircd  (Ulpliiiret 
of  tin.  Tleproeeii  of  the  Marquis  d«  Bouillon,  aa  dtvori bed  by  Cha{>tal,aifl^ 
from  theforev^gin  the  proportion) ;  and  llio  experiment*  of  the  latter  diemitt 
are  olio  worihr  of  tmciec.  The  morquii'i  proccu  coDiiitrd  in  nmnlnmarine 
8  mt.  of  tin  with  S  ui.  of  mercurt'.  atid  miimg  with  thia  6  uz.  of  autpnur,  ana 
4  o«.  of  miiHale  of  etninoeiia.  Tliis  niixlute  u  to  be  eij^ncd  f"r  (brei;  lioun  to 
■  tand  beat,  luffident  to  render  the  bottom  of  th<  mutrui  nbtcuttli'  red  hot. 
Cbaptal,  kowerer,  found  that  if  the  matnua  containing  the  mixture  were  expored 
to  •  naked  fire  and  Tiolentlj  btated,  the  mixture  took  fir*,  nod  a  lublimale  wa* 
fiwmed  tn  the  neck  of  the  matraM,  oonii*tin^  of  the  mo>l  bmatiful  auniia 
muiiTnm  in  tarj^e  hexi^onal  pUtee.  Bcrj^an  mentioni  a  notite  aurum  imuj>-utn 
{mn  Siberia,  conniFtin^'  uf  tin,  Biilph\it,  ai^d  a  nnall  pmporlioa  of  copper. 
Acoptding  to  Dr.  John  l)ary,  tU*  aunun  monaicum,  or  roouic  gold,  eoiiuited 
of  100  lis,  and  30.25  lulphur.  Bendiue  mokea  the  picportioni  100  tin,  and 
51.3  lulphnir.  T)ie  mexn  «f  ihoae  ramilUy  ria.  lOOUn-fSf.!  tulphur,  may 
therefore  bt  regarded  a*  the  correct  prcfKntiona.  A  few  yeara  ago  a  patent  wai 
taken  out  bvMewr*.  Parker  and  Hamilton,  foe  an  allmr  of  copper  and  line,  which 
they  termed  the  tnie  moealo  cold.  The  njH'cilieailon  direcl*  tAat  equal  ijuaiiiitiea 
of  copper  and  ^e  ax  U  be  melted  at  the  toweet  lempcnuiro  at  which  the 
bnner  will  fiwei  when  they  ore  to  be  well  itirred  and  imxed  te|[eiher;  rniall 
quantitlee  of  dne  ate  then  added  by  dtyew,  until  lh«  alloy  RMume*  (he  dedred 
tolonr.  It  i>  owcntjal  that  the  h(*t  *hauld  be  oa  low  oi  pomble,  to  |it<Trnt  the 
ranid  evaporation  of  the  (inc.  The  alloy  Gut  ajnunc*  a  yellow  colour  1  the 
aodilion  M  more  cine  turn*  it  fint  to  a  piirplirli  lint,  which  ultimately  become* 
perftcily  while,  which  ii  the  colour  It  ihould  have  when  in  a  itale  of  Auion.  It 
may  then  be  catt  into  ingota  for  uie ;  but  It  it  preferable  to  cail  the  allov,  in 
the  lint  inataiice.  Into  th»  fomit  required,  at  a  pottioti  of  the  line  flie*  00*  on 
nnMog. 

AUTOMATON.  In  the  itrict  etnte  of  the  word,  a  piece  of  mechaninn  in 
whidi  the  (fleet*  ore  produced  by  tome  inanimate  force  contained  within  ilj 
the  word  t^  however,  muro  commonly  uacd  tu  tipnlfy  a  piece  of  mechanim 
node  to  reeemble  aome  animal,  whcoe  nolian)  it  imitBte*  bv  nie on*  of  ialcmal 
nMhlnnv,  whldi  heini;  conceaM  from  the  ipeeiHior,  glrti  it  an  tfiparen 
power  «r  acting  by  volulon.  Ntunerou*  dcecriprioni  of  automata  of  tki*  daM 
kit  to  hi'  finnd  in  the  writing*  of  varioui  author*,  amongM  the  mott  admirahl* 
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of  whieh  nuf  b«  mk«d  tha  aulamuon  Aute-|iUr«r  tt  H-  VaaeMtan.  df 
wUch  (b«  Io^Imu  iav«aUr  puUiilied  ■  vviy  fuU  dcMriptiou.  It  !•  t«  ba 
ngntted  ihan  ibit  ^Mcriptioa  wu  ne«,  ti  IcMt  m  fir  u  «ra  ora  find,  <weoa- 
Moiad  bv  dnaineiv  «li>ck  mn  dMiniUe  for  tlia  InltBr  duciibiiaii  of  ll>*  nb- 

C«t.  W«  an,  on  iliui  acccwM,  biuoid  t*  raUaquUh  our  ricnn  la  give  flaw  to 
hn*.  Md  niut  oontcni  Dunelvei  inMtljr  Itjr  obMivu^,  thai  ill*  Agiura  «r«a  of 
the  oattml  iha,  and  ilwt  the  dillmU  Miei  were  pmhiecd  bjr  ■  ciimnl  of  air, 
ngad  b)r  b«Il«m  ccoUinnl  irilhiB  ibc  ^dcMal  c«i  wliicli  >l  >•*  pUet^,  nnii 
paHUig  through  tbe  lip*  into  a  flute,  tha  beloi  of  nhicli  wan  itoppail  by  iha 
nadon  urthafingtriorthadgura,  vboH  tonguaaad  lijn  iteralikowiMiiion.ble, 
M^  aUad  in  the  modnlatiaD  of  tha  louadi.  IV  aama  artbt  alao  lubaequnilly 
pradnoed  anotlUc  figure,  rvotcMirtiRB  a  Provcnfal  ahapbetd  playing  on  a  ptotv 
■nd  baadnca  tabor,  which  na  dMcriDaa  a»*u*Mtd«lihyTeataTdi&iilljrm  tha 
utioaUiaiithiemNceditigoae.  BM  of  tha  maay  intaiittoaa  ttf  thk  iiacriptJot^ 
e  haT*  altataad  twfa  calebrii}-  n  tli«  auUmaloH  abaaa  playa*  of  Boron  da 
XMDpdau,  of  Vwana.  It  hu  a  l^urr,  raprMmtln^  a  IWk  teaiad  at  a  aquare 
'  ]_•■  or  cbaat,  the  bip  cf  which  farmed  the  cheaa^eud,  on  which  the  autoniaioii 
the  rarioui  moninonli.  It  waa  aiUUMinnMat  of  (he  laadingoUie*  of 
*,  biu  tha  prlociplM  of  tu  «oaainictian  mre  laarar  diidoaad ;  nar,  although 
been  At^uenil)-  ■■arrted  by  mKtjfvnou*  that  the  whole  waa  a  nick,  and 
llM  tha  nMtioni  wrrr  iirojuiyil  fay  an  bdlrUiial  Moocdad  wiUun  the  iyiif^ 
varioua  way*  in  whkh  Uii*  might  be  cfbcled  beJog  pebtad  out,  waa  any  axami- 
nartinii  pcrtnittad  aufficiettUy  iCriet  to  load  to  tha  cxpoaura  «f  the  deception,  if 
waa  pra<ti*ed,  Tha  exhlUur  aflbdad  ereaiapputtiiopennMiiadiipUying 
varioua  Dixliiiiery  of  whMl-wMk  and  levcn  which  Ute  ioUiior  enlainly 
eowtain;  but  liiis  might  hare  bt«n  piactd  there  u  niuah  for  (he  purpca*  of 
Bg  la  a  dacrj>Uon,  aa  far  anj'  uicAtl  objacL  Whan  tha  writar  aaw  tha  finr*, 
taring  it*  exhibitioo  in  the  Ilaymarket,  in  181C,  it  waa  ihown  \a  a  ntannor  which 
pndnded  any  doar  euminalioii ;  tlie  ape ctatora  were  ranf^  kipon  a  icripi  of 
TUng  banehc^  al  a  oonaidfrabla  diatsDc*  (hnn  tha  flgur«:  iht  Httcndoiii  fint 
iipaBad  aeraral  doon  in  tha  mnchini!  in  lucccHicpii,  to  tho«  ihm  no  prraon  wa* 
entMaled  within  it;  the  doon  being  ilu'n  doMd,  iKf  mAchine  vu  wheeled 
raiiBd  the  room,  that  il  tniglil  In-  tcrM  thetv  wu  no  eoooaxian  witli  tha  door, 
na  nma  (hvn  conunene^ ;  t)ir  pcnon  who  plavm)  againat  tha  Bguro  waa 
naiad  at  a  unall  labtei  railed  uQ'  at  lome  diitaixa  from  it,  and  had  bafure  him 
a  thtaa  Ijinnl.  wlih  tha  ftill  aompltmcnt  of  black  And  white  chcu-citao,  the 
ehaaa-board  before  the  fignrs  wa>  fumiahtd  in  a  limiUr  manner.  K'licii  the 
player  m«ia  a  more,  the  attcndanl  made  a  >imlUi  nioia  upon  iht  chi-uboard 
af  VI*  anlamatOQ ;  and  when  ihe  laltn  nuntd,  the  aUeodant  repealed  tli«  move 
opoa  tha  ohaw>  bftard  of  the  perKui  playing.  Without  pntandiox  to  explain  tlio 
eiannar  in  whieh  tha  tDotioiit  of  the  6gur«  ware  ptoducadi  «a  think  (hat  from 
tha  raay  Bamra  of  iha  thing  w>  may  aiuil  that  ihay  w«ra  DOl  eflected  by  (he 
i^tebaiilani  contained  withm  it,  for  »e  couadcr  nin«  maaUaery  utterly  )nc<iia- 
pateut  to  produce  tlie  retjuiaito  effiwla.  We  ahall  ptocaad  to  atato  the  gruunda 
an  whkh  wa  ha>a  Cohm  to  thi*  eoncluaion.  Any  variety  of  novcnuala  which 
laquirod  U  fallow  each  othor  in  a  urltiit  order  of  snocaanoa,  may  douMaai 
pTMuoed  by  wiadiaiilin,  at,  tot  inalaiK*,  *.ht  mriking  parte  of  a  «Iook,  or, 
ra  aipartally.  b  tha calculatiBg  nadiine  of  &It.  Babbifie;  nor  t*  it  noeeaaaty 
lliat  the  nicccaaaon  be  in  any  rtyidar  order,  proiided,  aa  in  the  kuleidMCOp^ 
the  miilla  may  ba  allogelhi-t  arbitnr}',  or  tha  elGtcl  of  a«ideiilal  coinbiiiationai 
but  tlia  Bovai  at  chaaa,  although  tliey  follow  no  rrgMtm  order  of  aucMMMn, 
lor  thev  Biay  bo  infiiulcly  varied,  anay  yet  not  be  made  indianiniaattlv,  bat 
depend  upcn  circutnaiaiKea  bay«nd  tlia  eonlrol  <4  tha  machina,  aucn,  far 
EnaUBcc,  aa  the  raorea  of  tha  aniagooiat,  or  tba  auntbot  and  podtion  of  Iha 
piecaa  en  the  board.  From  iheae  oonMdemtioni,  we  ocaiduda  aithtr  that  tha 
notlema  ore  nrerned  b)-  aaana  petaon  6«m  withuut,  by  awniia  <i  aaana  faig»- 
nioatly  oeatriTad  and  cuncealcd  mrfhawtam.  ta  by  lome  peraon  aaeiatad  witun 
the  naehine-  The  author  of  a  pampUet  an  the  antject,  ptifaliabad  in  ISSl, 
maiataiMihabitaiauppoaitioii  topa  Ihefad;  andbyllieaidafaevanldlagtaina. 
ahv*  that  nol  merely  a  dwarf;  aa  wat  at  ana  lime  luppoaed,  hut  even  an  ordi- 
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DBTy-died  man,  mi^ht be  concealed;  and  this  opinion  hfiirthet  corroborated  by 
the  proprietor  r«fiisu>ff  to  exhibit  the  Ggure  in  acdon,  with  the  aererot  doon  of 
the  machine  open,  vhen  requested  to  do  lo  by  a  icientific  gentleman,  vhone 
olject  «u  to  utisfj'  himself  and  lome  friend*  tbat  the  mofementa  were  reallj 
pndnced  by  machuei}'. 

AXE.  A  heaTY  steeled  iiiBtrument,  emplojed  for  cutting  down  trees,  and 
b;  carpenten  and  other  mechanics  for  cutting  la:^  maues  of  wood,  when 
attention  to  much  exactneia  U  unnecessary,  or  the  saw  cannot  be  conveniently 
used.  It  consists  of  a  broad  blade  of  iron,  with  a  loop,  or  eye,  for  the  rec^>- 
lion  of  a  long  wooden  handle,  which  pastes  through  it  at  right  angles.  The 
eatting-edge  is  Heeled  to  about  an  inch  in  breadth,  and  to  the  back  of  the  eye, 
in  tome  kmds,  is  welded  a  solid  lump  of  steel,  called  the  poll,  which  serves  (he 
carpenter  as  a  very  efficient  heavy  hammer  for  driving  spikes,  forcing  up  lai^e 
tenons,  mortices.  See.  The  form  of  axes  are  very  various,  being  adapted  to 
peculiar  trades,  and  accommodated  to  provincial  prejudices.  The  most  perfect 
mstramenbi  we  have  seen  of  this  kind,  are  the  [^oductioni  of  several  tool- 
smiths,  distributed  over  the  county  of  Kent.  One  we  recollect  at  Seal,  another 
at  Seven  Oaks.  We  have  thought  it  proper  to  mention  this  fact,  as  the  article 
alluded  to  has  a  very  decided  superior!^  over  those  made  in  our  great  manu- 
facturing towns.  Ilia  tmaller  kind  of  axes,  weighing  imder  2  loa.  each,  are 
denominated  hatchets. 

AVIARIES.  A  place  appropriated  to  the  feeding  and  rearing  of  birds,  suf- 
ficiently extensive  to  allow  them  scope  for  SighL  The  inclosure  is  osuaUy  made 
of  net-work,  duly  mpported,  but  preferably  of  wire-work.  The  interior  is 
sometimes  provided  with  trees,  and  other  objecta  of  nature;  and  the  floor 
covered  with  turf,  to  avoid  the  appearance  of  dirt. 

AXIOM.  A  self-evident  truth,  or  one  that  neither  requires  noi  admits  of  a 
proo^  because  it  cannot  lie  made  plainer  by  demonstration ;  as,  for  instance,  "  a 
whole  is  greater  than  a  part." 

AXIS,  in  Geometry,  is  the  itrai^ht  line  about  which  a  plane  figure  revolves, 
•o  as  to  produce  or  generate  a  solid ;  or  it  is  a  straight  line  drawn  frcmi  the 
vertex  of  a  figure  to  the  middle  of  the  base.  The  axii  of  a  drtit  or  tphtrt  is 
a  straight  line  passing  through  the  centre,  and  termbating  at  the  eircumference 
on  the  oppodte  (ides.  The  oiu  of  a  cone  is  the  line  from  the  vertex  to  the 
centre  of  the  base.  The  axit  ^f  "  •T^Dii'e''  is  the  line  from  the  centre  of  the 
one  end  to  that  of  the  other.  Traiuotne  axit,  in  the  ellipse  and  hj^rbola,  is 
the  diamster  passing  through  the  two  foci,  and  the  two  pnncipal  vertices  of  the 
Ggure.  In  the  hyperbola  it  is  the  shortest  diameter,  but  in  the  ellipse  it  is  the 
longest.  Cor^offoU  axit,  in  the  ellipse  and  hyperbola,  is  the  diameter  passing 
Ihrongh  the  centre,  and  perpendicular  to  the  transreiie  axis.  It  is  the  shortest 
of  all  the  conjugate  diametera- 

AXIS,  in  Hechanici,  is  a  line  about  which  a  body  may  tuni :  by  workmen, 
the  term  axis  is  generally  considered  to  imply  a  cylindrical  bar,  around  or  upon 
which  a  wheel,  or  other  body,  rotate*. 

AXIS,  in  Peritrochio,  a  pedantic  name  which  has  been  given  to  one  of  the 
mechanical  powers,  commonly  called  the  wheel  and  axle. 

AXLE-TREE.  Thepivot,orcentre,  upon  which  a  carriage  wheel  turns.  They 
were  formerly  made  of  wood,  and,  we  believe,  are  to  this  dav,  in  some  parts  of 
the  countiy,  but  are  now  generally  constructed  of  iron.  Numerous  improve- 
ments have,  of  late  years,  been  introduced  in  their  construction,  some  of  which 
we  shall  notice,  afler  a  few  words  upon  their  more  ancient  construction.  On* 
very  old  plan  was  to  fix  the  axle  immovably  into  the  naves  of  both  wheels  the 
axle  revolving  in  bearings  attached  to  the  carriage ;  by  this  means  the  nave 
wai  less  weakened,  and  the  wheels  had  leas  play,  than  if  the  axle-tree  was  fixed 
to  the  carriage,  and  worked  in  a  box  in  the  nave,  but  were  inconvenient  in 
turning,  at  both  wheels  revolved  wilh  the  same  speed;  the  axle-trees  were, 
therefore,  attached  to  the  carriage,  and  each  wheel  revolved  separately  upon  its 
Mle,  by  which  means,  in  turning  short,  the  inner  wheel  could  remain  st* 
tionary,  and  serve  as  the  centre  of  motion  to  the  carriage.  Axles  were 
originally  made  straight,  their  arms  lying  in  the  same  horizontal  plane,  and 
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nfc  inn*  nv.  nuni  luum  «>t  n'tMlrrtl:  oad  iIm  naili  bauv  <>■"**  aaiTWl. 
Mtl  t^  oWl*  Win;,  ■ItKivf'^iT.  nn{uiml  to  liMf  in  lb*  ^MMi  Irock,  rcciMtM 
WW  had  10  ifilaiiii^  lL>  sloria.  ttt  hmHat  tM  axis*  lUvtiwonlt,  br  *Im1i 
itiK  unwt'  fwit  of  tin  riMU  W  tbe  aWls  wrre  IWihn  aiwt  llhaii  lis 


b«M  I  Mi^  llu*  mmiIiwI  ooainuM  bi  pMral  me  ta  tKu  d*} .  altliMuh  iW  Im- 
|arD«M  luto  of  llv  raatb  iw  loftr  nvMra*  ta,  Hid  \ht  dnft  ■>  mu>  kMrUfi 
Md  111*  nadi  »ar«  fuicUr  dr«iq«ir^  it.  TW  uUkU  ttilrllT  aloird  at  ta 
Ibf  friowiuywwwU*  in  nxlr-tiMi,  it  is  Jisiisiih  ili*  (Hciion  hy  dflcraasifti 
lh# ■wuMini  oirabbtng  wfaea^ and Igr  o*r«AiII]r radudlag  din  frvm ib*  boxn; 
n  kx^of  ihem  wdruiM,  ud  t*  attack  ika  vked  m  tcvurrlr  m  to  mMl 
A>  fatal  «teeqa«noc«  uiaine  fr«a  i1m  KmIi  fiin  blli«K  oui.  V't  lUl  ihm* 
■MMcJ  ts  ilr«criU  !■<>  co—twafaw  of  axlr-liwh  iarMMiI  Itr  Mi.  Mbmii.  of 
Mainf*t  Stmt.  Caicudiili  Sanart;  the  firrt  aJapteJ  to  «b«t  aia  cuwfiMiJjr 
aalM  Cbfiiof^V  oc  jiatMit  axln ;  asd  tb*  ncoiuL  to  ibo  d»icri|iHi'a  of  axUa 
cidtd  nuIKeoacb  uiIm.    TU  fint  evuMnUioa  it  ^»«b  to  /^  1,  3,  3,  and  4. 


A^.  1  rtpujeuM  a  Mnpadiirc  view  of  tbo  vAr.  vtlh  il«  frilieiiial  ap^«d- 
ai-r*  amngrd  in  a  lliM  Ki  •bow  ih*  n>ad«  of  thvir  appliMtlMi.  r!f.  4  nptv* 
•rii  ti  a  toiitcinidiaal  iMtiaai  of  tbe  axlc-trr*,  «tl)i  it*  tevanJ  af pandifM  MRW*d 
iifi  into  ibor  teapectiT*  placn,  dimI  Ividf  incloard  In  iha  ban  BMuliarty  oon- 
•uucUil  fur  dm  purpoao.  /W  3  aiid  4  givt  trctloci)  of  MrUoi  fvt*  of  Iha 
axl*-Uac  and  box,  bcnafUr  to  W  dr*iTib«d.  The  lilie  htlm  tvfar  to  dmIUr 
|MrU  ■■  M«b  ligtire.  a  o,  lb«  main  part  of  tb«  ax1o-ir«« ;  i,  a  &i*d  tbouMeri 
«,  •  nMvaUt  AoMtt  fonnod  upon  a  matal  coDm.  t»d  rvnilntd  capaUo  tit 
ttnaf  iMiri  backvordt  and  fbrwardi,  bill  not  ef  lumaitr  round.  Tbti  Mllet  ji 
Bi^ilaicd  and  r«Uiii«d  in  any  rniaini]  aituiitrai,  aa  irill^  firoisnlly  *Im«b  :  rf 
H  •  acnw  (otnui  uf  on  the  (niter  i-nd  of  the  ni]e-tr«« :  <  (•  a  nul,  iMMpMidl  «n 
tlic  ouladc,  and  Kctwcd  in  iho  taii'U  to  fil  d.  Aruii»d  tbo  iiiMda  of  Uie  h«(- 
aifonal  nul  are  cut  loagitudiBkl,  aiid  at  i^al  diitaiKak  dK  atmloimilar 
fToovPt  (m  panly  (bowD  in  lig.  I),  tnt  mom  dMiinctly  totn  in  ib«  wttien 
tl/f.  2  i  Ihe  Kr*w  i^  baa,  UkewiM,  two  aimilw  gt^o-rt*  cut  bto  ila  ihnad,  and 
M  [itand  silh  regard  lo  aacb  otbar,  iJiat  wbta  encnvava  oCRotpMidi  ollb 
boo  of  111*  s<«^M  IB  tbo  BlUi  th«  oUm  (TMvt  ihallM  nddwi;  Mtwwn  t«a 


I1B 


AXL£-TRE£S. 


odm  groovM  in  tbe  nut ;  ud,  in  order  to  fix  tfak  nut  in  die  requind  podtion, 
acjllndrical  pin,vhichii  rivetted  to  the  liBugonal  pUte/  isimerted  into  on* 
rf  tlie  hold  ibmied  fay  the  union  of  a  groove  in  the  nut  with  a  groove  on  the 
axle,  which  entirety  prevents  any  rotation  of  the  nut  lo  long  ai  the  pin  remaini 
in  He  hole;  uid  there  being  two  groovet  in  the  aile,  and  liz  in  the  nut,  the 
podtioD  of  the  nut  may  be  reeuMted  to  ^  of  a  turn,  equal  to  Jj  of  an  inch, 
a  the  screw  has  1 0  threads  per  inch.  To  prevent  this  pb  coming  out,  a  collar 
of  leather  g  is  first  put  on  the  long  hexagonal-beaded  screw  A,  when  the  latter 
being  screwed  into  the  internal  screw  of  the  axje-tree  (seen  ttF^.2  and  4),  the 
whob  is  thus  made  fast.  Having  thus  described  the  construction  of  the  axle- 
tree,  it  remuns  for  us  to  explain  tbe  construction  of  the  box,  which  we  have  put 
in  section  in  its  proper  place,  around  the  axle-tree  in  Fig.  4.  k  k  t  k  ibow  the 
cylindrical  parts  of  the  box,  with  a  cap  1 1  screwed  on  in  outer  extremity,  which 
■ervea  to  contain  oil  for  those  parts  m  the  axle-tree  which  are  contiguous,  o  e 
aie  long  groovet  also  for  oil ;  two  of  these  are  brought  into  view  in  the  longi- 
tudinal section,  f^-^i  hut  diere  are  four  of  them,  as  may  be  seen  in  the  trans- 
vene  section  at  Fig.  3,  which  section  is  made  where  the  dotted  line  divides 
F!g.  4.  pfu  another  reservoir  for  oil.  The  whole  of  the  arrangements  in 
this  invention  appear  to  us  excellent  The  quantity  of  oil  contamed  in  the 
reservoin,  and  which  is  constantly  cirenlating  ronnd  Uie  axle,  is  greater  than  in 
any  other  wheel-box  that  we  recollect,  and  must  greatly  reduce  the  fViction. 
Hie  ease  and  safety  with  which  the  wheel  may  be  let  out  when  travelling  on 
bad  roads,  is  another  great  advantage,  and  which  we  believe  to  be  peculiar  to 
this  axle,  whilst  the  method  of  securing  the  wheel  upon  the  axle  seems  to  leave 
nothing  to  be  desired  on  that  head.  This  last  part  of  the  invention  may  be 
also  usefully  employed  in  various  parts  of  machinery,  as  where  wheels  run  upon 
studs,  or  pivots,  &c.  The  figure  beneath  represents  Mr.  Mason's  improved  mail 


axles,  allhongh  some  parts  of  th«  invention  are  applicable  to  the  patent  axle*. 
a  is  the  box  cap,  wbicn  conititules  at  the  same  time  an  oil  cup  with  a  eonical 
end  e,  which  fits  into  the  conical  part  g  of  the  axle  /;  when  that  is  fitted  into 
the  box  t  and  tbe  cup  screwed  into  i^  the  oil  then  flows  throueb  an  aperture 
in  the  end  of  the  cup  c  into  the  hollow  part  of  the  axle,  and  passes  out  to 
ths  bos  at  an  aperture  k,  supplying  the  long  reservoirs  in  tbe  interior  of  th* 
box.  There  is,  likewise,  a  very  imall  groove  cut  longitudinallv  on  tbe  axle, 
extending  both  ways  from  A,  so  that  the  oil  may  be  readily  distributed  over  all 
the  bearing  parts.  This  lubricating  arrangement  is.  evideitly,  applicable  to 
both  kinds  of  axles,  but  the  other  part  of  the  contrivance,  which  has  for  it* 
dject  the  better  security  of  the  wheel,  and  the  prevention  of  end-play,  so  as 
not  to  allow  the  escape  of  oil  &am  the  box,  nor  tbe  admission  of  dust,  or  other 
fanpunties  into  it,  applies  exclusively  to  tbe  mail  axles,  or  those  which  are  kept 
in  the  box  by  means  of  screws  at  it*  inner  end.  Three  wrought-iron  screw* 
are  cast  into  three  le^  on  the  box,  two  of  which  are  shown  m  tbe  figure  at 
n  m.  When  the  axle  is  introduced  into  the  box,  the  conical  part  t  fits  the 
conical  part  J,  and  tends  to  preserve  the  leather  collar  between  ■  and  i,  while 
tha  loose  pl^  m  fit*  upon,  and  is  firmly  secured  by,  the  (crews  is  n  to  the  end 
of  tha  box,  and  thus  the  bos  is  kept  in  its  place  by  the  cdlari,  which  works  n 
fit*  nc«*s  I,  and  the  wheel  is  prevented  from  coming  off  by  the  plat*  mm. 
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Ponnnly,  tUi  bUM  vm  t»M*a*i  by  *h««t  tcMw-belU  p— Ing  thrcngb  it  mi 
Uia  legt'ot  th«  Wi  k  (Uthod  wUcb  wu  fouad  JcAcbt*  oa  aecouai  «if  ibcir 
IkliUliy  to  il^*  looM  bf  the  t«iuUnt  jjtmnji  ol  Iks  M«eh.  To  rciiMdy  tUt, 
oimI  iq  dKJliUU  tb«  Kmoral  of  tli«  whml  wlien  deunUa  to  take  it  off,  tb»  back. 
ptui«  «M  baUMtl  by  I«ng  boll*  jwuing  llitoiigh  th*  nar*  aod  Kremd  on  tht 
«iitii(U :  bat  Ibu^  too,  VM  (band  to  be  objcciiaiUble,  on  iMOUat  «f  lb*  lf|Jsty 
MOMil  to  (he  nave  by  llw  boll  holni,  and  ibetr  oceaiioa«l  (tmorml,  «b*n 
*B  wlwtt  Te«ii«tl  tuiiig  oITi  uid  to  rtnrdjr  Uwm  ddtcti,  ia  Um  obJMl 
if  th«  inTflaucm  wMcb  wo  htvo  bcM  diMnbbar.  An  cUtelka  to  ifca 
praMiU  mode  of  bwUng  tl>«  fore  tthe«b  of  fou^witMUd  «irniigM  from  libi 
conitv,  i*,  iliat  ia  (lurp  tunii,  lbs  fen-wkMlt  an  broughi  «o  nuriy  in  ■  lino 
wUi  the  perch,  tliot  the  eoach  bu  liula  b4Uer  than  llirae  poinu  of  lUfipcn,  «nd 
i^  dwNfwt^  rrry  Hable  to  be  ovcitiimcd.  Anolbcr  iBcauvenionc*  acWii^  frain 
|U>  method  IM,  that  it  require*  llie  rote-wWEi  La  be  mad*  aiucb  tmaUnr  ibwi 
A*  bind  onei,  »hi«h  gtaaily  incrtaui  ilie  draft,  lad  bat,  at  the  tame  inn«,  an 
imWant  aMMaranca.  Thau  obj«ciioiM  >r«  obvkied  by  a  oonMracliom,  for 
wMch  Mr.  Ackentian  tod:  out  ■  ptfent  in  ISIG,  the  priadple  of  wluch  ti  a* 
taOotrt:  The  Ton  axle-lree  of  iIh  twcriae*  <Joi»  not  turn,  but  u  fixrd  to  lii« 
psoh  in  th«  Mme  inaaaer  a*  lb*  liind  one :  nch  af  the  (ore  wbeeti  irvolva 
■pen  oaa  Mid  of  a  abort  arm,  tha  otlwr  Mtmnity  of  whieli  i*  turned  np  at  a  right 
amffir,  and  turn*  in  a  Usgo  joint  at  eaeb  extremity  of  tho  fixed  akla-traa ;  ttom 
Aa  back  of  e*di  <t  ibe  ahort  axiM,  a  htrer  proj«ct*,  and  th«  eoaeih-pala  beiaf 
oartlad  bade  bavond  ilia  pis  bi  Iha  fixed  axle-trtw,  an  iT«n  bar  Maneeti  iba 
axmoiitiw  of  iIm  tmi  ttrort^  and  of  the  eoach-pol?,  m  that  trben  lb«  coach- 
pelt  Inmt  npoa  it*  (iiknuD,  tlia  ibort  axlea  turn  upon  their  upright  arna  aa 


ontntv  and  If  Iba  iMgtb  cf  tb*  oonn  wting  bar  ba  aqiial  to  tbo  dMaoM  betwtfu 
the  Tertieal  trait  eifaa  aslM.  th«  two  itlM«li  will  alwaji  vtnai  |>uaU«l  to  each 
■Mbtri  but  by  Tarying  the  length  of  tt»  cwintetiog  bar,  Iba  inner  wberl,  in 
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tmtiliig,  may  be  made  to  perform  m  ihorter  curre  thui  the  outsr  oa«. '  The  cut 
Rnresenti  one  of  thcM  arms.  Jig.  1  being  a  fi-ont  view,  and  I^.  2  a  tide  view ; 
«  »  a  portion  of  the  liied  axle-tree ;  fr  tJie  horiiontal  am  upon  nhich  the  whed 
KTolTea;  «  the  vertical  arm;  d  the  lever;  e  connecting  bar-  In  the  diagram, 
/t;.  3,  the  doited  lines  repreaent  the  pontion  of  the  fore  vheela  when  locked  lo  the 

'  utinost  extent ;  and  the  other  line*,  their  potilion  in  tbeiame  circutnatances,  with 
axles  on  Mr.  Ackennan's  plan,  from  which  it  wCl  be  aeen  that  the  latter  afibrd  ■ 
much  wider  base  to  the  carriage  than  the  former;  the  wheels  may  also  be  mad* 
of  nearly  the  came  diameter  as  the  hinJ  wheels,  without  banging  tiie  body  of 
the  carnage  higher.  A  B  is  the  line  of  the  perch.  Patents  for  azte-trees  upon 
the  tattle  principle  have  unce  been  taken  ont  by  Miss  Knowles,  and  bjr  Mr. 
Mason,  varring  ilightly  in  the  details.  There  have  been  many  plana  proposed 
for  diminishing  the  friction  at  the  axle  by  means  of  anti-friction  rollers;  but, 
from  the  experiments  made  upon  rail-roads,  of  the  resistance  of  running  wheeb 
thereon,  as  compared  with  those  on  common  roads,  it  appears,  the  amount  of 
IHetioit  of  the  axes  of  wheeli  made  in  the  common  way,  was  so  extremely 

'trifling  in  compariMn  wi^  the  reiistance  at  the  peripheries,  that  it  became 
absolutely  impossible  to  gain  any  practical  advantage  of  moment  by  such  a  re- 
duction of  the  axles  as  they  are  susceptible  of  It  should  be  borne  in  mind,  that 
the  weight  of  the  carriage  must  be  siippoited  on  some  of  the  rubbing,  or  re- 
volring,  parts  ;  and  these  parts  being  already,  comparatively,  very  smidl,  their 
nuftcM  cannot  be  much  reduced  without  impairing  the  requisite  strength.  By 
■nti-friotion  rollers,  we  only  transfer  the  friction,  without  materially  lessening 
It)  whilst  we  incur  compleiity,  increased  expense,  and  greater  lialiilit;  to  de- 
rangement. For  these  reasons,  we  shall  notice  only  one  out  of  the  many  con- 
trivances on  this  subject ;  it  is  the  invention  of  Mr.  Spong,  and  is  selected  ai 
being  the  simplest  in  construction,     a  e  is  the  revolving  axle-tree  made  squara 


■.  «  for  intertiDg  into  the  nave  of  the  wheel,  to  which  it  it  made  fast,  by  means 
of  the  nut  6  screwing  it  close  up  to  the  shoulder  c.  llie  circular  part  of  the 
ftxle  revolves  in  two  bearings ;  one  in  plummer  blocks  at  d,  regulatea  by  screws 
at ';  the  other  at  e,  in  a  solid  piece  projecting  from  the  axle-tree/  The  thick 
•nd  of  the  axle  at  o,  carries  an  anti-friction  roller  i,  which  turns  on  a  short  pivot, 
or  axis,  at  i  (shown  by  white  dots).  Oil  is  applied  (o  the  bearings  and  axis,  by 
means  of  perforations  at  h  h,  which  are  closed  by  screw  stoppers. 

From  an  account  of  some  experimenti  made  by  Mr.  U.  It  Palmer,  now 
•ngineer  to  the  London  OckIc  Company,  it  would  appear  thai  the  forms  of  the 
cai'iEies,  or  inteislices,  Ihruugh  which  the  lubricatmg  matter  is  applied  to  the 
axes  of  wheels,  is  of  considerable  importance.  During  a  succession  of 
experiments  occasionally  for  many  months,  he  invariably  perceived  that  when 
fte^  oil  was  Hpplied  to  the  axles  of  the  carria^,  tJit  riiUtanet  wai  mcreaied, 
*nd  it  required  the  ordinary  motion  of  the  carriage  for  several  days  to  restore 
the  resistance  to  its  usual  standard.  No  other  presumption  occurred  to  account 
for  thia  f.ict,  ihnn  the  possibility  of  thu  oil  being  better  adapted  for  its  ofSce 
al^er  being  some  time  exposed  to  u.4e.  It  was  suggested  to  him  that  the  oil 
became  Iliicktoed,  or  less  fluid,  after  exposure  to  the  air,  and  was  tlierefurs 
better  able  to  resist  the  contact  of  lurfaces.  In  order  to  prove  ihis,  he  lliick- 
•nad  some  oil  artificially,  by  the  admixture  of  a  small  quantity  of  bces'-u'ex, 
hit  tho  appearances  were  the  same  as  before.  It  then  occurred  to  him,  thai 
tliera  WW  not  lufiiGient  pby,  or  difference  of  diameteri,  between  the  axle  and 
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A»  Oiv*  In  nUeh  It  ■etknl;  lio  llierororc  had  th*  oxIm  ilUblly  radiM*d.  On 
■g*is  DiMmiqg  Ibe  rpiiijwter,  kr  foiinil  circunMaaoM  h  Ethn,  but  iikmtig 
i»  amnutit.  llii  miMinv.-c  brini;  ilijtlillj  livctM*nl.  Ha  vu  by  thit  tin*  om^ 
vinoed  Ihat  the  qiuntiiy,  rattitr  Ihon  qiuliqr,  of  oil,  oocMioned  lh«  tpp«af 
kne«i  (o  piw  which,  the  axtm  ««r«  mad*  pctftctty  clcnn.  aad  tbpn  fimajy 
ntcbiMfd  Willi  oil  by  ibe  Gnfer,  prmmii  to  loMMini;  liMoi  in  (b«  wbud.  In 
nl*  (tate  (li«  reuMDM*  Ma  a^Mii  vMnireit.  and  linind  to  U  iiMi/a'  fo  Ah* 
■lnd»rrf  •uvalb  ittrrtd  after  iba  earrbge  had  Wn  M«ie  dan  in  laotion,  m 
Mitn  ileuribcd.  li  tHiii)^  thni,  provrd  tlidl  die  ffwaaWiy  oroM  occMimBd  tha 
dilEKmoe  ef  itsiitBiicc,  tlie  KjUowin^  wluiion  of  Oie  maauM  in  wbicli  tli*  aildi- 
HuhdI  iiiaiitiir  ooilil  produce  Mich  am  «lftet,  apiMMvd  rMacoiaUr.  Lm  A  B  C  D, 
Ff.  I,  rcpreieni  ill*  dnl»  <f  iIm  bola  ia  Um  naie  of  th«  wfa^tl,  and  E  C  tha 
r.'a- 1.  JV ■ ». 

A 


Mctlnn  of  tho  axk.  Th«  circle  B  C  t«ueh««  A  B  C  U  onlr  in  tho  point  C  A 
•itfy  nriite  angaloi  >p«ce  then  T«niaiu  botweea  A  £  via  C  on  wher  lida  of 
EC.  If  ihai  ifoat  be  lllt»d  with  oQ,  tlie  oil  may  be  cotMldKtd  m  •  vedgc^nnd 
(f  die  oulet  circle  be  kI  in  motion,  ibnc  vcdRc  will  endMroiit  to  paia  the  |«iiii 
C.  But  it  camot  poM  in  itt  prearnt  furm  witbmit  rai>inf[  the  circle  E  C;  but 
EC  harfng  ihe  weight  of  the  nrriigt  upon  it,  would  T«usi  iia  panage.  Now 
Qhi  oontiiHinl  nai  umucofHlUI  endeavour  to  put  Ihe  perlitt  C  will  oeoaeloB  an 
Inptdiiarat  to  Iho  motion.  To  pnt  this  iolntion  lo  the  toil,  tlie  axlet  wen 
fotnwd  a*  in  Fig.  2.  A  l>  C  D  ia  ihe  hole  in  the  nave  as  before,  and  £  P  C  Q 
'Jie  aMtioB  td"  ihe  axle.  Tho  lower  aemldrcle  of  llie  axle  lioro  corrMpoBd*  nilh, 
ir  a  parcel  lo,  llic  oulcr  ciicU,  but  no  further,  bpcAuie  tf  U  torrttpamJti 
JroufWHit  M«  tirtir,  the  aih  foalj  tt  lialile  lo  jamlr,  u  iilirr  rrptrimnit*  Aoee 
pnrrJ.  'Hio  couiciflrnrv  then  c*a«M  abruptly,  ut  al  li  1'  (i  D,  and  the  ipaee 
above  irhlch  cniiinlnt  the  oil  i(  not  angular,  but  the  qnaiitily  of  oil  which  u  to 
paM  toward  ihc  lowtT  aemlcircle  ii  dttermintil  at  U  nr  D.  On  tnoMuring  the 
icHietaiice  with  tlte  axle  tliiia  foniitd,  he  feuitd  il  not  incrtiucd  by  any  quHitiiy 
of  oil  tlul  night  be  iiucrleil;  but  by  ditpenitng  with  the  aaguUr  ipacc^  and 
eoMtijiwnt  w<dge4ike  ociioii  of  the  «al,  (it  r*nrf«arfl  iMa  vm-tNttk  fan  Mm  tht 
lormtr  ilmtdaril.  In  tiourt  wlwre  ilie  diflhtfiM  ef  diameten  i»  oonnderable,  ha 
don  not  ujiprciicnd  ihc  obtCiuclion  from  the  qiuanlilv  uf  oil  wouU  be  of  mmm- 
qncncr ;  but  ii  ia  di-iirabli?  lu  multe  tho  bearins  eiirtacei  nearly  lo  eeeretpoBd, 
l»  obioln  a  grcaitr  iriiUk  uf  inudiing  vcitU/m,  and  the  more  petAclly  lo  govern 
the  nMion.  Tbo  foriit  of  lulcjuit  ileacribrd  i%,  in  Ceet,  the  oenrtne  of*  well- 
made  iitiiminin-  block,  uicd  in  mncbinery. 

AZiMUTH,  ia  AairDnninv,  ia uu  arch  ef  the  horiion  btcreepUd  bctwon  the 
Meridian  of  a  |Jacc,  nnd  liio  aiimulh.  or  vertical  cirtk,  paMajt  through  the 
^<en  tAthftH  i  oi  it  it  the  anitle  formed  at  ilx  imtth  by  tbe  merMian  aad  nr- 
tioal  an:ln.  Tlin  aiimulh  uf  the  iiui,  or  a  >l«r,  at  ibo  tima  of  llie  eqolnox.  i* 
fbtind  hy  tlio  (ulloaing  properlion.  Ai  the  tadiua  ii  to  Ibe  tangetrt  of  die  lati> 
lude  of  the  ptaoc  of  xhwrvatian,  n  i*  the  lai^ni  of  the  ean't,  or  alar'i^ 
allltiule,  to  x'kt  co«l»a  of  llie  eziniHlli  IVom  ibe  aonth. 

AZIMUTll,  Magnetir.  Ii  an  arch  of  the  huRMn  included  between  the  m*^ 
nelic  niL-ridian,  and  a  vrrtinal  circle  paitiag  Ihrongh  the  objecU  II  difltre  rroiii 
the  trit*  aiimulh,  im  orcoiint  of  die  variaCioM  or  the  mapnelie  needle.  Tlie 
■Ml^oMlc  aximuih  nmy  be  detenniord  ^  obacrratiena  with  ibo  ktimuth  oem- 
pa%  ilad  tbe  IMC  AximMlh  ealciiUlcd  therefram 
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AZOTE,  or  NinMu.  Tht  plil^|uliett«d  air  of  Dr.  Piieftlej.  It  contaiM 
fimr-fifth*  of  alniMphcTlo  wr,  and  one-fifth  <f  oxjgtn.    Sea  CsiHinBT,  ud 

NlTKOOEN  GlS. 

AZURE.  Tbe  blue  colonr  of  the  tij,  and  the  nune  prea  to  a  celebrated 
Egrptun  pigmeti^  which  bu  preaerred  iu  brilliancT  of  tint  for  upward*  of 
MTCntMU  liiuidTed  yean.  The  la(«  Sir  Humphrey  Oavr,  who  experimented 
on  the  conititution  of  tbii  labitance,  found  that  it  might  be  easily  and  cheaply 
imitated.  Thui  take  15  parti  of  the  carbonate  of  aoda,  20  of  powdered  opaque 
flinta,  and  3  of  copper  filinn ;  (trongW  heat  them  together  for  two  houn,  when 
a  Mibltance  will  be  produced,  which,  when  powdered,  afibrdi  a  fine  deep-coloured 
Uue  nemanl^  cloaelv  reaemblins  the  Eg^tian  azure. 

AZURE-STON^  or  L4ri»-LAiiiLi,  la  a  nawive  mineral,  of  a  fine  azure 
bine  colour.  Luitre,  gliatening.  Fine  grained,  even  fracture.  Scratcbea  gtaai, 
but  aearcely  ttrike*  fire  with  ateeh  Opaque,  or  tranalucent,  on  the  very  edgea. 
Eadly  lnt>Ken.  Sgec.  grav.  2.85.  It  cond»t«,  accordins  to  Hea.  dement  and 
Dennnes,  of  34  olidB,  33  alumina,  3  aulphur,  22  soda,  Ion  8,=100  parti. 
The  fineat  apeciineni  are  brought  from  Persia  and  China.  It  is  &om  these 
atones  that  the  beautiful  unchangeable  blue  pigment,  vilramaruie,  is  prepared. 
Tlie  itonei  are  first  made  red  ho^  then  thrown  into  water  to  cool  them  and- 
denly,  which  enable*  them  to  be  euily  pulveriied.  The  fragtaenti  are  then  re- 
duced to  a  Tory  fine  powder  in  a  mortar,  and  intimately  combined  with  a 
TBmish  composed  of  reain,  beea-waz,  and  linseed  oil.  It  is  then  of  the  con- 
Mtenea  of  paste,  and  i*  put  into  a  linen  cloth,  and  re^atedly  kneaded  with  bot 
water.  The  fint  water  is  thrown  away,  the  second  gives  a  blue  tint  of  the  first 
^uali^,  and  tbe  third  yields  one  of  leas  value.  This  procenii  founded  on  the  pro- 
per^ which  the  edonring  matter  of  the  lajua-lainh  has  of  adhering  leas  firmly 
to  IM  resdnon*  ccami^  than  the  other  matter  with  which  it  ii  combined 

B. 

BAXJNG,  Id  Ita  tnw  aanae,  inplie*  the  process  of  applying  a  dry  or  aearehing 
beat  to  anT  Mibatanee  in  a  close  veaael  or  chamber ;  but  the  term  is  generally 
■■dentood  to  mean  the  art  of  preparing  bread,  for  which  see  Bread,  Ovaa,  fte. 

BALANCE.  A  (iaple  raacnine,  in  which  the  lever  is  employed  to  detaimiae 
Ibe  eqiiali^  ta  diffiniioe  of  two  given  weights.  BaUoees  are  of  various  kinds, 
diSamg  in  their  form,  and  in  tha  perfection  of  tbrar  construction,  according  to 
the  nature  of  tbe  olgecta  for  which  they  are  employed.  The  coDunm  balanca 
I  are  wall  known  to  coniiit  of  a  lever 


or  beam  «  b,  turning  on  its  axis  in  a  ver- 
lieal  plane,  and  having  two  dishes  or  scale- 
pans  ^  «  suspended  at  its  two  ends.  Tht 
oirtancei  between  the  centre  of  the  beam 
and  the  extremities  a  and  ft  are  made  as 
nearly  equal  as  posnlile :  hence  it  is  clear, 
from  the  nature  of  the  lever,  that  the 
veigbia  placed  in  the  two  scales  will  be 
•oial  lo  each  other  when  the  beun  rest*  in 
a  ooiicontal  podtion.  Although,  tfaeoreti- 
eally  speaking,  the  balance  is  exceedingly 
Boqile,  cwiiiating  merely  of  a  tight  line 
*™™'g  on  ita  centre,  yet  in  practice  it 
bacomea  a  matter  of  condderahla  difficulty 
lo  appnuiiuate  ita  eimsbnclion  to  that  petfectioB  which  theory  points  out,  and 
which  the  nicer  operationa  of  philosophical  research  demand.  Although  it  ia 
not  necesaary  on  aU  occaiiona  lo  tue  a  balance  capable  of  detecting  d^rence* 
ba  weight  equivalent  to  the  ^  of  a  grain,  yet  the  more  perfect  our  model  is, 
and  the  nearer  we  approach  to  it,  the  greater  chance  there  ia  of  obtaining  tha 
otjact  cf  our  search,  vis.  an  exact  indication  of  the  wdgbt  of  any  given  sub- 
ataaea.  In  tha  moat  petfect  balanoes,  one  d'  which  ia  represented  in  the  annexed 
Mgraving,  the  beam  I.  L  is  a  bar  of  tempered  steel,  *o  atnmg  as  not  aewiblv 
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to  bjBd  with  lhe«whCiiii«.U)r  placed  in  it  U  Q  it  Ot,  ttUn  at  gnvity  <it 
Alt  b«wn,  tiM  um  O  L  0  L  Jumld  Iw  of  mtiMr  <>>■  Mn"  kniph-  At  tli« 
•xtrattitiB*.  aUk  CMdi  of  the  mm*  iMttb  aid  wcigbt  HRrpoft  llwmle-pae.  A  A, 
flurti  an  ttJM  «qtul.  Thm  tin  >li^tt>i  mcilkni  <tfd»  bMtn  mny  Wisiia- 
gnulied,  an  indax  S  C  a  Mlwhcil  to  tlw  bMin  ancdv  pemcadkulnr  lo  ii  Mid 
Is  Uia  laae  pruo  witb  th«  ceniM  of  pavitj.    !%•  wtioU  i>  nsiun*!]  on  an 


. 


•xb  popoiKllcular  to  the  beam  at  C;  and  In  ot^tr  tlint  the  Hm  aniiind  «t>ieh 
ilia  IfMm  tumi  nuv  not  dinngo  It*  plirr,  unfl  tlim  vary  the  lengihi  of  the  nttBt, 
ibo  axi*  ia  famed  dcIow  into  n  ahnrp  knife  eAfj:  of  h<irden«d  sImI,  and  movo* 
oo  ptanci  ofpaliahed  crntii],  agate,  orMlivr  hard  tubntuiea^  Nowifa  Dtrfret 
•Tnalilf  ven  aiUlilbhnl  Wt<if<<ii  lh«  mrU  of  (he  balance  on  «wh  tido  tlia 
OMiIra  O,  m  •aninbiinin  woiild  naturally  oNW  when  the  beam  L  1/  *a>  ia  a 
bcnMntiJ  Bontion ;  for  the  centre  of  graritv  of  th«  wbals  wwild  tbca  ba  In  the 
•MM  v«f1ical  line  w  the  point  C ;  hanta  If  v«ig;htt  were  filaoed  In  dw  aeali^ 
«nd  Ihe  htan  retained  il«  hniixontal  pMition,  we  ndgtit  infer  thtk  equality. 
ftit  an  cupcrimenl  of  itiii  kinit  may  be  poMible  or  not,  aeoordinit  to  Ilia  pota- 
tion ill  Ihu  vvrticnl  line  of  tba  [minle  C  and  G.  If  ih*  centre  of  jranttr  O 
coincided  triih  the  contra  of  motion  C,  the  haant  weald  rt«t  in  any  poaitiaa 
into  wliicli  it  niiRht  be  thrown.  Or  if  the  centre  O  wm  abor*  the  OMitre  C, 
lltc  benm  woiiM  rrmait)  horiiontal  w!i«n  placed  bcs  but  jtl  eqiitlibmuni  would 
be  uniilablo.  and  llin  li-.iii  iiclditional  wuight  to  e'thrr  ijdc  weald  eaiMO  ikat  aide 
to  dcaccnd  indrfinitfly.  But  if  tlie  otfitre  of  fniHj  be  below  tba  e«lUn  of 
•upporl,  llifu,  if  (ho  lit'tixmlulity  of  the  beam  be  deraii|ml.  It  wld  ba  lawwwd 
after  a  luccnBioii  iT  otrilUiiiiiit  of  conlinimlly  ilrtniniibini;  OMflitudo.  Tlie 
delkac}',  or  liability,  af  iha  Learn,  will  dcpmd,  in  n  jrreM  tneMUTC>  en  the  di^ 
tancc  bctKom  theie  two  pointa.  Thut,  il  ti  be  much  below  C,  a  conaldHahfa 
wwight  will  W  rM)u!r«d  to  tuni  (!i«  btintn,  but  it  will  won  rt^n  Jti  alaU  of 
tfL  On  lh«  other  hand,  it  ihc  pdnl  G  be  only  a  ahcM  dittanee  below  C,  a 
tUgkl  odditinndl  vcight  will  caiue  llic  arm  to  detccnd,  but  it  will  ba  leaigm  in 
rei;Mning  iu  qiiicdci'iit  pntitioii.  Tlie  MtilEbilil)'  it  fncraaaad  hj  tM^gtfiaalng 
iha  anr»,  dimiiiiiliing  the  (llitnncr  bi>(«rm  dia  ectttre  of  nmiort  and  eiaitro  of 
gtivlty,  and  leiaeiiii^  Ihe  wei)|ht  or  (he  beam,  oad  tbe  ijnanDly  of  matin-  to  b* 
weighed.  The  liability  stao  increaaea  olih  the  wdgfau  aM  the  iliitanee  beiwon 
tha  iwo  ccntrta.  Aa  aaolher  *tep  lowardi  the  f^edkci  of  the  haU^c^  ww 
naiit  be  ciireful  thai  tbc  cmlrc  C  and  iha  knilb  cdgaa  that  mpport  tha  aeala- 
pua  ai  L  L.  be  m  the  aama  right  Kw.   If  tltli  ba  ncglMffl,  the  beam  fctcwwa 
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>  bent  IcTcr,  aai  the  weight  of  the  bod;  will  appear  to  vary  with  the  pciitloE 
of  llie  beam.  Tlie  great  diiScuIty  of  altainiae  an  cxut  eqiulity  in  the  length 
of  the  arma  of  a  balance,  renders  it  almoit  bopeleu  to  attempt  to  obtain  the 
■xact  weight  of  any  maaa  of  matter  by  tbii  mean*.  It  i>  fortunate,  therefore, 
that  there  is  a  method  of  weighing  which  will  enable  ui  to  diipense  with  one  of 
tlieie,  and  uot  the  leaat  difficalt  of  attainment.  The  tnetbod  of  double  weigh- 
ing, introduced  by  Borda,  renden  the  equali^  in  the  length  of  the  anna  a 
matter  of  indifference.     To  aieertain  the  weight  of  a  body  by  bli  method,  we 

Elaee  the  1>ody  in  one  acale,  aa  A,  for  example,  then  exactly  cotinterbaiuice  it 
y  imall  ahot,  sand,  &c.  placed  in  the  other  scale  A,  till  the  index  points  to  O 
on  the  acale  at  the  foot  <n  the  pillar  lutmwting  the  beam.  The  bod;  is  next 
carefully  removed  from  the  scale  A,  and  its  pUce  supplied  by  linawii  weights, 
until  the  beam  again  stands  horizontal.  The  weights  tnen  in  the  scale  will  indi' 
cate  the  weight  of  the  body.  As  the  neigbta,  ana  the  body  to  be  neighed,  have 
both  been  placed  in  the  laine  scale,  and,  consequently,  at  the  same  distance 
fittm  the  centre,  it  is  manifest,  whatever  may  be  the  length  of  the  arms,  or  their 
weight,  that  the  true  weight  of  the  bod;  has  been  ascertained.  That  this  method 
may  be  completely  efScient,  onl;  two  conditions  are  reared  to  be  fulfilled. 
The  one  is,  that  the  distances  between  the  centre  C,  and  the  points  L  L ,  con- 
tinue the  same  during  the  ojieration  of  weighing;  and  the  second  is,  that  the 
balance  be  eiceedium  sensible,  L  e.  that  it  turn  with  the  smallest  poasible 
quantit;  of  matter.  The  first  of  these  condidoni  is  fulfilled  by  making  the 
point*  L  and  If,  at  hardened  steel,  and  sharpened  to  a  knife  edge,  like  the 
point  C>  at,  in  this  ease,  the  motion  of  the  beam  will  not  sensibly  chai^  the 
points  of  support,  and,  consequently,  the  distance  between  C  and  L  will  be 
accurately  preserved.  The  sectHid  eou^tioa  is  to  make  the  balance  sufficiently 
sennhle,  wnich  is  acctHnnlished  by  attention  to  the  centre  C,  diminishing  its 
f^tion  as  much  aa  possible.  For  this  pimrase,  the  ]daneB  that  support  the 
knife-edge  are  high^  polished ;  and,  in  order  that  they  may  be  preserved  in 
their  original  state,  the  beam  is  not  siifTered  to  rest  upon  its  centre  but  when  in 
•otnal  ute.  To  sustiun  it  when  not  in  use,  the  two  forks,  F  F  are  employed, 
which  raise  it  from  its  support,  and  preserve  it  in  a  horiirautal  position.  These 
ftffki  are  movable  by  means  of  the  handle  N.  When  the  balance  is  to  be  tued, 
Uw  fbrka  are  lowered,  and  the  beam  set  at  liberty ;  and,  as  soon  a*  the  obser- 
vation is  completed,  the  forks  are  raised,  and  the  beam  elevated  from  ita  sup- 
ports till  again  required.  To  ^ireserve  the  balance  from  the  motions  that  would 
nnilt  from  currents  of  air,  it  is  sometimes  inclosed  in  a  glass  case,  having  aper^ 
turaa  in  it  large  enough  to  admit  the  suhslsace  to  be  weighed  to  be  put  into  the 
pans.  When  the  instrument  is  not  in  nse,  it  is  recommended  to  place  within 
the  case  a  small  saucer  fiUed  with  muriate  of  lime,  or  some  other  substance  of 
itoang  hygrometiic  power,  to  abaorb  the  moisture  that  would  otherwise  settle  on 
the  instrument,  and  destroy  its  polish  by  oxidation.  In  order  to  ascertain  the 
valne  of  a  balance,  the  scale*  ma;  be  removed  from  the  beam,  to  see  whether 
tlia  beam  tutancei  witbont  them.  They  may  then  be  [lut  on  again  in  oppoiita 
■idat,  and  tried.  Equal  weights  should  then  be  placed  in  each  scale,  and  after- 
wards  changed  to  the  opposite  oue;  and  if  the  beam  maintain*  its  horizontal 
position  during  all  these  trials,  it  ma;  be  considered  as  accurate.  The  utility 
of  good  balances  for  weighing  different  substances,  is  not  limited  to  the  accu- 
rate ]wrfonnance  of  delicate  extierimenta,  but  applies  also  to  the  saving  of  much 
time  in  weighing,  when  a  smaller  degree  of  accura^  is  required.  If  a  pair  of 
scales,  loaded  with  a  certain  weight,  oe  barely  sensible  to  one-tenth  of  a  grain, 
It  will  require  a  considerable  lime  to  ascertain  the  weight  to  that  degree  of 
Bcenrac;,  because  the  turn  is  small,  and  must  be  observed  several  times  over ; 
but,  if  a  lialance  were  used  that  would  turn  with  the  hundredth  part  of  a  grain, 
and  the  weight  was  not  required  to  an;  greater  accuracy  than  the  tenths  of 
grains,  a  single  tenth  of  a  grain,  more  or  lets,  would  make  lo  great  a  differ- 
ence in  the  poution  of  the  beam,  that  it  would  be  seen  immediiUely.  If  a 
balance  be  found  to  turn  with  a  certain  additional  weight,  and  is  not  moved  by 
apy  smaller  weight,  a  greater  sensibility  may  be  given  to  it  by  producing  a 
VMratSiy,  Of  tramulouB  motion,  in  ita  part*.     If  lliv  edge  of  a  Uunt  saw,  m^ 
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or  timlUr  tnttnunaDl,  be  inwn  alone  aar  mtI  of  the  cua.  or  awpMI.  of  a 
hilance,  it  will  prodoM  a  jairing  wliica  will  aisuuitii  ibi  friction  oa  tot  moriiif 

CM  iiiudi,  that  iha  balanoi  miU  turn  wiili  a  lUid  m  taartk  of  tbo  addition 
vonU  odMTviw  ba  MquJimL  Id  llit*  way,  a  bMm  iW  vomM  botvlf 
litni  wtU:i  an«-tcntli  of  a  jEtain.  may  bo  made  to  tuin  vllb  a  tbitticUi  oi 
fortiotli  of  tliHt  quanllly.  The  tDifravnncttl  io  llie  baloiK*  lisi  progrwMd 
wii)i  iha  gcniral  BdianM  of  tbo  oMchaBle  art,  to  much  an  tnaiii,  (Jul  it  woul 
BMai  iinp«MiU«  to  atluu  a  bigbor  de|iT««  of  poifoclicHi  (ban  (bat  vbiek  bk 
bMB  aHalaMl  in  (h«  ocniunKtion«f  (oiim  inmlnii  beUaoWi  Mr.  Boad'abnlaao 
JMCTlbod  in  iba  •ixtjT'iixt)]  voluma  of  th*  PUlitiipUtal  IranMetfMw,  raadit 
Inratd  (tilh  onv  pttinjrwtubl,  *bon  landed  with  ifty-fire  pouad),  but  dioinctty 
lamtd  wiiJi  Tour  naltu,  when  IrW  mora  paticoitv.  This  ti  about  ^  pan  of 
the  (TMsfat.  Ill  the  Buno  vokim*,  a  bolancn,  li^  Mr.  Wlut^hiir*!,  b  ducrlbtti, 
which  <>«i2hed  otii?  pcnnywdjibt,  and  turned  with  ^^  oT  a  zrain,  or  ^  cf  il« 
velgbL  RsmtdAn'i  balanco,  tumioe  on  point*  itnl«ail  of  ciIcm.  u  d(«c(;brd  in 
Iho  »tventy6(tii  jnluma  of  lii*  PJtHoMflutai  J^amaUiaM.  With  a  hiaJ  of  four 
<r  fire  ouuva,  •  lUfiercneo  of  toio  diriaian  io  tha  iitAtx  wa*  moife  bjr  ^  of  • 
rnin  HI*  U  ij-Jn  of  th«  wr>);lil.  and,  conicqumlly,  thia  li«ain  will  ascertain 
Uie  a^ht  oonveilyto  lir«  d«ciiTiiil  plMoa.  Tli«  Rojal  SodIpI;'*  balaiwe,  wliidl 
va*  ri^tenlly  constructed  by  Rimiadm,  turn*  on  iiatt  odgn  upon  pinnct  of 
polith^d  crjMal.  Dr.  Ur<  >tat«,  "  I  woa  aniircd  ibat  it  atcalained  a  weij^bt 
t0  tlio  Mi'cn  mtllioinlh  iiart.  1  wM  not  prtMinl  at  ihfa  trial,  wlilch  muat  iir» 
required  great  care  an4  ]uiieiico,  as  the  point  of  tntpeiuion  could  not  ha*« 
iii«vfd  OTtT  much  ninrg  ihui  the  Ivo  liiiiidTT'llh  of  an  inch  in  (ho  lint  h^f 
niliiulr ;  but  fnim  mui*  trial,  wludi  I  law,  I  think  it  pmbnble  that  it  may 
he  uwd  in  general  oraclice,  to  det<nniao  wtichu  to  Rve  placn  and  tii^ttcT.  Tlxe 
•*«av  balance  it  uf  a  aiiniUT  kind  Id  that  which  b  here  di-icHbi-d  in  dclnit,  but 
(mail,  and  exircmoly  d«licnt(u  It  It  u*ed  in  dacimattleal  operallona,  to  ilft(v> 
niin*  Gxacily  ihi'  vt^ht  of  miauio  bodies.  The  beam  ihram  be  mnile  of  tb« 
belt  ilcel,  and  of  the  hordtst  kind)  as  Ihii  metAl  ii  le»  apt  to  be  ipodled  with 
nut  tlua  iron,  and  it  mora  niady  talcM  «  perfect  poluh,  which,  at  the  aaaas 
thnr,  prorrnt*  [he  rutl.  Ttiv  ton^r  the  beam  it,  of  ounno,  ilic  naro  axartlj 
may  Ihe  weight  be  determined ;  buL  in  general,  ten  or  twelve  tnche*  it  co*- 
*ldrnd  s  lulHclent  length.  The  A(dtii«a*  of  it  ihonM  be  ao  amall,  that  Iwa 
dnrchini  nii)i;ht  hordtir  be  hung  nt  ntktrtnd  without  it*  bcndiiiK,  fattbeUrKMt 
weichl  put  upon  it  sddom  exeoeih  eae  drachm.  The  whole  luifaoe  of  tJio  hum 
ahculd  be  without  onistniint,  si  lliNO  only  collect  dtitt,  and  render  the  baUnce 
isaocurato.  Tliv  whole  appar«tui  i*,  when  uicd  for  nice  expetitnent^  eiiobNcd 
in  a  ca»e  with  f\iua  Ckc».  and  whkb  art  opened  onlv  w  Gir  •«  may  be  Mce*- 
IMT  to  iolroduoc  th«  wri^-bta  and  llw  body  to  b«  weigned. 

BalMn  J/jiJr«ttiiUf,  it  a  balance  fomithed  with  appwatua  adapted  lo  luecr- 
tMn  the  ifttcinc  gntrily  of  bodiea,  by  wngluiig  them  b  li^di^  aa  uttt  at  in  air. 
A  common  bolnoc*,  of  a  good  ooDttructtuA,  aad  niniiilwd  with  a  inuU  bwk 
Iwnnuk  una  of  th*  pan*,  M,  with  ibc  uaiial  appendage*,  quite  wSdtflt  for  a 
hydroautie  balance.  An  aecnmte  and  delicate  balance,  that  nuy  be  adnMed 
U>  ihii  purpi»e,  and  ia  eutily  conttrucled,  it  tluu  deicribwd  in  Brtitttr'i  Pm»- 
tfpVdU  Jounal  hn  a  tiender  b*>ua  of  wood  ^ 

be  pronrrtd,  about  raK^iteen,  or  twnity-four 
laohe*  long,  oud  tappriag  a  little  Ironi  tha 
middle  to  each  end.  Lrt  a  fulcrum  of  (*n>- 
Bered  tteel,  reicmUing  the  blade  of  a  pea.* 
Ultra,  be  mode  lo  ow  thiougfa  the  middle  of 
lb*  beam  a  little  above  lb*  centre  of  gravity. 
Similar  ileol  blade*  are  alao  made  to  naia 
ibnogb  the  fnd*  of  the  beam  f«c  NvpenaiiM 
ih*  acalM.  Tlie  rultruin  itali  m  two  amaQ 
p«ni«n*  of  tbernKonetex  tube*,  filed  horimn* 
tally  on  the  u|irixht  rapport  ef.  The  nippoft 
ba*  a  llit  aloaljt  the  midiUt.  to  allow  tbc  needle  M  e/  to  play  Emir  between  lb* 
■idea.    A  aouJl  acale,  made  «f  card,  and  divided  iiilo  any  avmbet  of  parla,  i* 
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plaMd  at/for  llio  purpo*c oT MCfrtAinlng  tlxDotntat  uluchilivntvdls  ittnalM 
ttniionnry.     Tfaii  boloaM  pomBci  cxlremc  MieAcjr.     It  may  nen  bi  mad 
more  (cmiblf  than  that  bdonpng  to  the  Huyol  SooiciT  of  London.    I  lu>e  i 
Mlhiag  of  th«  ptrfoct  (iqudHT  of  the  Iho  tnin,  m  lliii  coiidltiaii  I>  not  M  i 
DMMury  to  the  uccuraey  of  Inc  b«Ian«c,  accoTdinj;  to  the  method  of  do 
weighing.     To  uccttun  ibc  weight  ofianjr  bvdy,  plaoe  it  in  one  of  the  kbIc^I 
uii)  bticig  tlir  nrcdU  10  tny  point  bjr  mrMU  of  tmiil\  «)iol  plncvil  in  ihe  othavl 
tedc ;  0 WrTc  the  point  opponlc  to  which  the  DNdlo  rnii,  or  (he  middle,  h^  I 
twerti  iti  cxtremt  point*  of  oKill'tioli't  remove  the  body,  end  put  itito  thai 
mnc  tcnls  M  many  knowa  mi^ht*  u  wUl  bring  the  ntedle  to  the  Mine  diiiiioa 
u  before.     Tlieie  w«is;bti  will,  cvidrntly.  be  equal  lo  the  weight  «f  the  body, 
wlietlier  ihe  arms  of  the  buluico  be  rqual  ur  not.     Thl»  method  of  wsigbing  ia 
iac  to  Rordii.      'Hik  •t<'(>)ykril  ii  lometlmM  mnployed   to  uccrlun   iprcifl* 
gntvitici^  ai  in  the  bnluiea  of  Lulcin  and  Coatt*. 

Lakin't  Hy^totlalie  Batimct  a  Mtmnely  nniple,  atid  ii  eoniidfred  to  be  % , 
very  accurate  irulnimcni.  The  nppeeriuico  !•  given  In  the  aecomjiunyin]^  ] 
lignre.    Whm  uulonileil,  the  arm)  are  ei]uii>onent.    C  the  body,  whoM  tpecilto 


gravity  ii  to  be  found,  ii  lunpendrd  to  (he  dorter  «nn  of  Ihe  EnaCnimeiiL  On 
the  longer  arm.  the  movuble  weight  D  indioate*  tlic  weight  of  the  iubtliincc  iit 
air  or  WBtrr.  If  ^I'ut  accurncy  >•  rcquirrd,  ■  ircond  weight,  which  i*  a  (ub- 
■nultiplr  of  the  firit.  iiny  be  ad<t>-d  on  the  lonnr  arm.  Then  (he  divitlon  ' 
marked  by  tlie  largrr  weight  may  be  unit*,  and  that  of  the  tnialler,  lenlhi,  or 
hnndredtht,  aa  may  be  llioiighi  proper. 

Coala'i  Ifgdmlalk  balance  ii  upon  the  wme  principle  wLukia'a.  but  diflerl 
In  t>ie  mod*  of  graduation.  Thi*  briag  adapted  for  finding  the  (peellle  gravity  of  | 
miiierali,  Inelend  of  pointing  oat  the  actual  and  rclntiv*  weiehtiv  ■'  ahowi  at 
once  their  ipedlie  uniTiiy.  Tlie  inrtniment  it  occuralelv  balanced  wlii'ii  iiii- 
luded.  by  making  the  khortn  ann  much  larger  than  the  longer  one;  and  the 
Utter  i*  gntduated,  and  marked  with  numbers,  which  even'  nlieic  ihow  tlie 
quotient  of  the  entire  length  of  the  lonscr  arm,  diiided  by  the  ditlanee  uf  the 
given  mark  from  the  end.  Thui,  at  lialf  the  length,  it  marked  tlie  number  3; 
•t  onc-thiid,  tli«  numlxT  3 ;  and  to  on.  Tliete  nnmben  extend  oii  the  ecnle  to 
nther  mote  than  Si>,  in  order  to  render  the  imtiument  njiplicable  to  tlie  livavier 
metal*.  In  iiaing  thii  luitnimviit.  a  weight  i>  siiipviidi'd  by  a  book  at  A,  and 
the  body  undvr  exaiiiiiiRtioD  ii  to  Ire  hung  by  n  hone  hair  on  the  ihorler  arm, 
and  tliJ  along  ai  on  tlie  iterlyard,  till  an  cquipoiie  ii  obtained,  tay  at  D>  Tliel) 
witliont  altetvig  !u  tiluation  on  tlie  beam,  the  bod}'  ii  to  be  iinm'rtcd  in  water, 
■nd  balanced  a  aceond  time,  bv  tlidinff  the  neighi  C  along  the  mduoted  arm, 
1)11  Ihe  two  are  again  in  equlliWio.  The  hook  of  the  weight  will  then  nt  onee 
ludieate,  by  iu  aitnallun  on  the  trale,  the  nilua]  tpoaflc  gravity  of  the  body, 
tntat  bainf  couidcted  a*  Itnity.     TUo  initrumrnt  being  (uppoecd  in  equihbriqt  . 
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■nd  tlie  diMuK*  B  D  uiil  Ibt  wtighl  of  tha  eouDifrpoiu  Iicin|[  eoiwUnt,  tbt 
wdght  of  lh«  bodr  rarica  ia  the  dJtUncc  of  tha  counirrjMtiii*  from  B.  Tbu^  If 
lb*  ccxnlecpmie  aa.rt  U>  be  ninortd  i  nearer  lo  tha  centre  B.  I«  baUaM  lb* 
bo4r  wlien  vBightd  ia  wkUr,  tb*  ^•ei&c  grkvlty,  a>  mm  od  tfaa  ictle,  will  1m 


>«r(Mir  tim«iR*aUr  Uun  tliat  of  vnlcr.  If  il  hsn  tob«  TCmvrri  ^  Manr, 
th«  iptdfio  gravity  ii  13,  and  m  tti.  Tli«  initb  of  the  ptiadplt  wiU  aniowt  if 
•«  MiuUn  tW  tli«  (padAe  gravity  of  any  body,  u  canparnt  with  wal«r,  ia 
fouail  by  dividing  tt>  wrighl  in  air  by  in  W  of  wii^'hi  In  vkUr.  Nuw  jti  Iom 
ct  wtigftt  in  wKl«t  u  pmpartioMl  lo  tlw  apjiroiimntion  of  the  weight  C  toward! 
th«  ocntn.  If.  tliatafora,  lb*  whole  arm,  which  alwayt  lepreicnti  the  weight 
fa  air,  be  divided  by  the  quantlly  hy  wiiicli  lb*  weight  approximatea  to  tha 
emtra.  It  ii  dcai  that  iha  quotkiil  which  ii  niBrkcd  on  toe  tcale  will  be  the 
IHM  apociflc  gratily  i«()uir«d. 

The  Mantd  Rfnac  reprcaenM  a  fcalanca  beam,  invcnird  by  Mr.  J.  H.  Fatten, 
lUioda  lilaad,  Umled  Stataa,  Ibr  iha  pitpoee  of  Ukini::  ilie  ipcci^c  etatitid  of 
difletent  bodief,  and  for  tha  accnnte  weighbg  of  iiiiEiuie  <|iiaoiitt«a.  Tha 
naanan  of  tuiiig  the  inMnuneni,  it  will  ba  t*«ii,  ii  aiinilar  to  that  of  Lukin* 


^^m  UtBca,  jiM  dtaerihecl.    The  beam  a  t  c  ia  mada  of  ibd  aiiSdentlr  atnmg, 

^^^  bm  lighL    The  diah  i*  fiupended  at  o ;  tlie  beaai  iiaelf  upon  aa  azia  at  (,■  at 

I  c  la  tbe  mninj  head  «f  a  long  Knnr,  which  ia  Attad  iritb  a  aheahkr  aad  aw, 

■  and  gon  ihroiij;h  the  alidt  *  IMI I 

I  No 

I  Ml( 

I  be 

^^  ml 


,  . .  I  trmvenwa  upon  (  r,  and  cairica  dw  *«ight  A 

Now.  luppoir  it  Tctjuirad  la  ebtaln  m  gnhu,  plaoe  that  "m^ht  In  th«  mAf, 
and  icrew  Ijaclc  iho  wei|ttrt  J  mtil  it  exactly  ooimlerbalincai  tL  If  Iha  vaignt 
be  now  Tcmoritd,  luxl  ■  quuiiity  of  the  lubitjuice  to  be  vc^^lied  be  nbilitaled^ 
■ntil  the  index  jioinu  M  wbne  it  did  at  lini,  there  wili  then  be  very  neatlr  tlia 
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nacl  wtlghl,  HMog  ontjr  hy  th*  tnwiinl  eJ  th«  frielioa  of  the  inAviBMt. 
lU*  Wm  tn»f  he  uwd  m  a  Mcelf ud.  bj  wniriB|>  Ike  ««%hl  <f  to  ny  nmber  > 
mailed  tipoii  ilv#  kaI*  )  and  ikniU  a  gmter  qdandiy  be  rtqnit*^  ibm  that 
mnilMd  in  ibe  HiM  lln*,  amtbtr  welglil,  deabU  tliit  it  d^  na^  be  (utnlinud, 
Tlie  aiicicnl  balance  «a*  the  Kalcra,  or  xctlyanl,  In  which  tho  arm*  ore  of  < 
unequal  lenglb,  and  o««  laoraUe  w«JgU  it  wwd,  placed  •(  diflirenl  diiUoiM* 
ttwn  tlie  ci-i,irc  of  motion,  or  futcraia.  'Hi*  antined  figure  tDpr««cllti  the 
tttiniiion  necljaid,  in  «hich  f  is  iJie 
ftilniiin,  or  centre;  eilhciongrrann. 
and  ca  tho  thorter.  «  it  the  attidc  to 
be  vui^hv^.  luipMided  to  the  thorleT 
arm,  aiid^tboGonttant  <r«i^hl.  Now, 
if  the  ^lorler  arm,  by  ila  additional 
ihlelnoai^  be  a  cuHDHtpuit-i  tu  the 
loneer,  ao  that  the  Ixam,  when  un- 
loaded, mar  Ii>ni;  iti  a  horisontol 
position,  it  i*  iiiAiiifMi,  Ibat  eiitULl  wcigbti,  hung  at  eoual  dittancN  flom  the 
ccntte,  mil  balance  taeli  other;  but  if  one  of  tlio  miKhU  bo  removed  furtliM 
Rroni  the  centre,  tliat  litle  *HI  preponderate.  From  tlui,  it  appesn  that  a  laijo 
wcialii  f  mtptnioi  at  ^  imv  ba  eoiintcrpi^Md  by  •  unall  one  nupcndn)  at  J. 
U  ibe  ditt«aer  bciv«cn  e  and  tf  bo  nine  time*  greotet  tbui  thai  befrteit  e  «,nd  ^  a 
weight  of  10  Iba.  ai  iJ  wiS  counlerbdanc*  one  of  110  lb*,  at  r.  To  {irevent  the 
ncecuity  r<«  mlcuUilion,  the  longer  arm  u  (tadaaud,  lO  tliai  the  exact  weight 
may  be  known  by  inupciBtion. 

Tif  D<iniA  Balmm  ia  aUo  a  tteelynid,  but  in  thU  the  welglil  b  flxad  al  one 
end,  the  utick  U}  \f.  udghcd  nt  tlip  other,  and  the  fidctum,  or  nippoct,  mov^le 
between  ihon.  In  tho  aciicxL-d  cut. 
b  rmntetiu  the  eiuidard  wri^lit,  wid 
a  Uie  book,  to  which  (he  arlicla 
whoae  weigbt  u  reqtdred,  miiy  be  nu- 

fendrd,  and  d  U  ike  tnovabte  fiilcrum, 
t  a  h  were  mippotod  a  pcrfivily 
ttraight  rod  nithout  weight,  the  gm- 
dalioiii  on  it  ihould  be  at  eqtial  dia- 
tancct ;  hut  ■•  tliii  mnnot  ho  the 
CMC  ia  pniclife,  a  diflbrrnt  urange- 

mriit  is  rfqulred.  If  t  bi-  the  cnitre  of  gravity  of  tho  heeun,  and  lb*  fidoaia 
be  pliicrtl  til  (hit  |>ninl,  li  ii  clear  tliat  the  beam  will  be  nuipatted  in  an  hoti- 
Mulol  iKHilioa ;  but  if  a  weight  be  npended  to  the  hook  a,  the  omtre  of  eraelty. 
whteh  in  all  cun  moil  be  ^portM,  will  be  nmovod  to  4  for  oxamiur,  and, 
eoneeauonily,  the  l^lcrum  muet  bo  moved  to  the  aaroo  print.  In  tliia  eate, 
iheiT  !■  net  only  a  difftri-iice  in  the  Icrrngev  of  length  a  the  anai,  but  iheiw 
U  the  weight  ut  the  purtiuii  c  li  tnkfit  treat  one  aide  and  added  to  iho  other. 
The  beat  method  of  giadunllng  till*  iiiitruinciit  ii  bv  rapnimi'iit, — by  applying 
known  eniantilie*  at  the  point  a,  and  uurking  the  placid  of  lliu  Culcnun  i(  when 
an  eq«lbbrium  t«ket  plaoe. 

7%e  Cluaat  Bdanet  b  a  MMlyard,  aomovbat  diOcront  from  the  Romaa 
ilalen.     it  ii  much  used  by  the  Eutem  mi^TGhant*  in  w«ighlng  genia  oiiil 

fireeiou*  nictalt.  Tlie  b*fim  \»  n  ttnall  rod  of  wood  or  ivory,  about  a  foot  in 
entflb.  Upon  thia  there  oio  three  Unci  of  meanire,  made  of  delicate  lili-ei 
iVaaded  wdtk.  Tbe  *calea  oonimenct!  at  ibv  end  of  the  brun,  whence  the  fir*t 
•XIrad*  t«  8  Inche* ;  the  aeound  to  61 ;  and  llic  third  to  S|.  The  Brit  indicaiea 
Earopoan  «eigll^  and  the  other  two  Uiineac.  At  the  other  end  ufthe  beam  a 
•nIbIb  auBpended;  ud  U  three  aitenl  diatance*  bum  tliii  end  are  £aal«ii«d  to 
■nan  fae  etrlnp,  fomiag  ao  many  diAmit  poinu  of  nunenaiea.  The  dietanoa 
ef  the  Em  pomt  from  tfaeendM  (  of  aniiwfi;  ihv  MCuud):  and  the  thirdly 
Vhn  the  imatrument  it  uaed,  it  \*  hni^  Dp  by  ene  of  the  Mringa,  and  a  Maled 
weight  «f  about  1  j  o*.  m  hung  UBon  aana  one  of  the  ilivliloiu  of  tbo  nilc,  ao  aa 
m  eoumeriMlaaee  the  weight  of  the  article,  whidi  i*  indiraied  by  the  fraduationa 
of  ihe  acole. 
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TV  Am(  /•Mr  IMmtt*  't  npTMFiiteJ  In 
tiM  MiM««d  Affilrr,  in  *l<Kh  s  r  A  1*  ■  bml 
\rrrt,  Bi»ring  mi  thn  rviilrt  e  ■•  It*  lUo^m, 
«r  ■»!•.  uT  mudon.  To  Uic  lUirler  nnn  of  the 
levFT  ■>!!,•  wak-fNn  r  li  *tipmi|r-r{.  whllt 
thf>  other  BiBi  fu«  a  licavt  ■  '   -  i(  la 

■U  sUiar  ctlirnHlyA,  atiicti  ji..  .    ili« 

i|u«lraiiul  Mch  /  y.  Thp  nib.'tui:;-!'  to  be 
»«lgt«j  U^f  placdd  la  rli*  seals  t,  iho  rad 
«  inll  lodieiie  Om  wnfhx  bjr  lh«  heielit  i« 
wliicb  h  riiH  on  iha  gti^at/tA  u«h.  A  HtHe 
MteiulMi  ta  iIm  dbgnm  «fll  Aotr  Ant,  m  ihs 
•■d  i  dcaoendi^  the  other  citnmiljramocaits. 
Mill,  •!  Ih*  MHM  Italic  mnoTf*  to  s  maxrt 
tliMuw,  fttm  a  vnlka)  lin«  puahi^  Ihrou^ili 
■ha  eantre  of  nMlam.  In  ihe  n«wni<fiou- 
don  0/  til*  balanof,  lb«  afl<r«tlT«  Itngtli  or  tha  nrai  r  ft.  It  t  i,  and  of  ill*  arm 
mat\»  kJ.  How,  ft)  thcfo  at*  of  oqual  trnKiIn.  tlw  wrlf  bt  o  (amiulnt;  the 
<r*%lit  aC  ihc  IrrtT  ittalO  «>It  be  c^ol  lo  tRui  of  ibt  Mbttanec  placed  lit  (he 
•od*.  Dul  at  Iho  w«lf;lit  ijinroachrt  ilii-  imTiii  y.  thv  eSMiva  l«ngth  of  a  e  will 
ha  icfnamlnl  by  t  A,  and  Ina  vcif^ht  a  vill  tljcrrrnro  ad  arilh  at  much  mar* 
puw,  aa  the  Irnsth  of  t  A  cxotoiU  (hat  of  i  it.  U  Ibr  jmint  MOtinaad  al  (ho 
■•Ma  dlilane*  ftoai  th*  Tntka)  lia^  paatin^  Ihraiinh  e,  tb*  eScac^  of  tho 
«*i«ht  «aadd,  at  any  pnini  tn  th*  aitli,  m  pTopartiona]  10  tlie  lenrlh  «  a  pcr>' 
prndxultT  drawn  fniin  ihal  puni  to  iIm  nrtkal  Uiio  1  Init  tn  the  diatoDc*  of  A 
la  coutuntly  ratyiti^-,  wo  caa  oiily  tcale,  j[cn«niny,  that  the  diTnioii*  will  ba 
(Miatti  ii^thcr  as  wc  ap|it>>aeh  tile  upper  port  of  tht  «calo. 

Poyu't  H'tigluiy  Matl'ati  li  oT  tho  •Ualj-Dnl  kind ;  tba lungM  arm  U  dividtd 
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bylinM  denoting  the  Tuiotu  wdgliti,  u  unul;  bn^  iiute4d  of  Ilia  weight! 
being  niiprndedciv  hooka  immediatelr  on  thebeun,  thej  ore  attached  to  Kumc 
MM,  or  box,  nhlch  ilidei  with  iom«  biction  along  the  Iwam.  Bene^  one  enc 
of  thif  itiding  box  i*  a  large  hook,  to  which  ii  nupended  the  heavj  weight, 
whi^  ii  used  to  mfuure  the  larrer  qiuntitiei,  M  hundred  weight*,  and  qnar- 
fen,  which  are  denoted  by  the  divided  linei  on  the  beam,  a*  the  aliding  box  ii 
drswR  over  it  To  meaiure  the  imsller  quantitie*,  ai  poundi  and  oimcea,  there 
b  ■  light  Kale  of  parti  fixed  to  the  top  of  the  tlidiag  box,  to  which  a  hook  and 
weight  are  hung,  which  are  applied  in  the  ume  manner  ai  the  common  ttcel- 
yard.  In  the  preceding  engraving  we  have  given  a  view  of  the  whole  arTane»- 
meut,  the  longer  arm  ^  the  beam  being  aomewhat  ahortened  to  tave  room.  In 
thii  representatitHi,  a  a  i>  the  beam ;  e  i*  the  fiilcrum ;  d  a  long  rectangulai 
loop  through  which  the  arm  niipaaiei,  and  which  aervee  to  rapport  it  when  not 
in  uw,  or  to  limit  it*  vil>rationa  when  emplojed  in  weighing ;  i  i>  the  gliding- 
box,  with  ill  graduated  icale,  for  the  minuter  quantitiet,  which  are  to  be  a»ee^■ 
tained  b;  the  tmaller  weight  g  ;  f  the  larger  weight,  which  nuj  be  lecured  at 
pleaiure,  at  any  point,  by  mcsni  of  &  tbumb-acrew  above,  half  a  turn  of  which 
nxea  the  (tide  againit  the  beam,  while  the  more  minute  quantities  are  being 
taken.  The  gooda  are  placed  in  the  Kale  h,  which  may  then  be  ntied  from 
the  ground  by  turning  the  handle*  i  k,  which  cauies  the  *crew  i  to  enter  the 
nut  above.  Machine*  on  thii  principle  are  made  of  all  airei,  to  weigh  either 
tana  or  ounce*. 

BrtAtff  BaUmee,  or  Weighmg  jfpparafia,  imitea  the  propertiea  of  the  bent 
brer  balance,  and  the  iteelyaid.  It  ha*  been  tetmed  a  domedie  balance  hj  the 


inventor,  &om  ita  being  prculiarly  adapted  for  fhmlhr  pui'puaea,  (uch  a*  weigh- 
ing meat,  bread,  butter.  Arc.  In  the  figure  A  B  C  i*  a  ftaine  of  cait4roi^ 
which  bai  the  greater  part  of  ita  weight  toward*  A,  in  coniequence  of  ita 
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ptRtn  thiikam  n  ihat  p«tt.  F  U  a  find  fuhmin,  Mid  E  il  ■  mortUe  nt- 
pendcf,  vhieli  hni  « icale  ud  kook  at  lu  )o<r«r  mrtanly.  E  K  G  or*  IhiM 
dbdiM  pointi  lo  vhieb  thcMupcndtv  E II  maj  bo  kpplJed,  uid  (u  wlikb  bcloiif, 
riHptetivel^,  ih*  ihntjmiiMeA  kiIm  or  wrigbM  /C.eAat.  When  Ui« 
Ml^iendtr  »  t|>plHd  M  O,  tba  Hiporatiu  b  ill  *^Tlibtie  «itb  tbc  nlgre  A  II  bori- 
BO«iul.  u»d  tbe  nuptnder  cut*  Uia  acn>  of  Its  aealc  at.    It  a  wtiglit  be  mow 

Elacvd  b  iIm  (Ml*,  Uw  wliah  appantiu  (umi  about  V,  and  tbe  poini  on  ih«  lUe 
'  C  dtveendi  lill  the  c^uilibriun  il  again  nublitht^.  The  w«igbt  placed  in 
tW  K«l*  nuf  00*  b«  nad  off  from  ibe  point  wlitrc  tbo  niipcndvr  cuu  the 
Kale  0 1,  nluch  nflicon  to  ouncta,  uid  I*  *dapttd  to  bodie*  wboae  wciebl  dots 
BM  cxcmJ  two  pouudi.  If  thv  wrifflit  «f  the  body  excMdi  two  poun£^  but  ii 
under  eletm,  the  nuipviuln  ii  placed  at  K  j  aod  wben  tbe  nppct  (dgo  of  tbe 
b«lM»M  ia  horlMntal,  liie  •rtigat,  or  Dumber  2,  i>.  fuund  a  tittlv  to  Ibe  right  ot 
(be  Index  of  tbe  lUfpeiidc*;  i&  aoir,  wcutliUi  ciccrdinK  too  ooundi  br  placed  in 
iha  Male,  tli«  whole  again  tunii  ab«ut  F,  and  tbe  wcigbt  ot  iho  body  it  tliova 
un  tbe  graduBlod  are  e  d,  which  extendi  la  tlevMi  poundt,  itiii]  rcgiiipii  t« 
vrm  two  ouncta.  If  tbe  weight  of  the  body  exceod*  vlcrcn  pouiid^  tli«  ra*> 
paiWT  it  hung  on  at  E,  and  th«  welglita  are  aicicrluincd  iii  (t?  nunc  manner 
Ml  lb*  Male/ U  to  thitniMiinda;  Ibe  ■abdiriiioni  on  tlita  trnlr  an  i(iiaricn  of 
pouodk  Tbe  aame  principle  might  be  eitrndcd  I«  wcisbti  Krcalcr  ihnn  the  ahvrt. 
To  prereat  nieUk*,  the  tbiee  jiointa  of  ropnort,  O,  k.  E,  are  mimbcrcd  1,2,3; 
and  tbe  oonMponAiw  aive  uo  renpscliTGiy  mimberod  in  the  miii*  manner. 
When  tbe  beeli  it  uaed  iiiitaad  of  tbe  arale,  tbe  laKor  ia  tuned  upwardi,  iburg 
beiaff  a  Joint  at  II  for  thai  purpou. 

aatmet  of  Tonion.  If  a  piMc  of  veiy  fine  wire,  lilk,  Mr  iputi  glaia;  «c* 
tended  by  a  weigbl,  be  miipeoded  lo  any  fixed  poiinl,  and  then  twiaU^  it  vil^ 
when  fttMBtd,  begin  to  luitviit  itaeir,  and,  by  It*  BtonMBlum  acqulrtd  in  tbe 
aet  of  utHwisting,  will  taitt  in  the  oppoate  dircoion.  It  will  anemardsrttuni, 
•nd  ttuM,  bv  a  Mtiet  of  etdHatlona,  eoctinually  diminiahing  in  ornplitude,  il 
wiD  at  Icngin  tome  lo  a  ilato  of  r««l  In  (la  original  poallion.  Now,  if  a  needle, 
or  an  index  limQar  to  the  hand  of  a  viich,  be  attached  to  the  tover  extremity 
•f  the  (U^Miided  win,  and  a  cirrlis  haiing  iti  eircumfereaM  graduated  into 
Aripm,  or  olhn  eiiaal  diiiilont  bcnrmli  it, li  will  form  llie  balance  of  toi«ian. 
To  mMnite  tmall  toce*.  ai  thoK  of  cicciiidi]-,  mag.'ncliiin.  Sec,  nitii  thia 
baUnor,  they  are  made  to  act  on  one  eilremitT  of  the  index ;  and  when  the 
ftieo  i>  in  (Wiilibrio  with  the  tcndoitcy  nf  llie  wite  lo  unlwitt,  tbe  iiiijile  which 
Ibe  index  make)  with  itaquiocent  poailiMi,  wbidi  ii  called  the  angle  of  tonion 
il  tbe  nwuuT*  of  ibe  fotoe  emplnvM.    In  the  annexed  * 

cut,  tHaheg  rtprestet  tbe  traduatrd  cirdp,  and  o  g 
lb*  index  eunicndcd  by  the  iilver  wire  at  tbo  point  t. 
Suppoie  any  force  act  upon  a  m  ai  to  mevr  it  tu  b,  then 
wiO  tbe  area  a  i  tepFcmit  the  duk'^  of  tnriion.     Sup- 
JWM  anolber  lecce  to  act  at  the  tame  diitance,  and 
move  the  ball  to  c,  then  will  (ho  Uticr  force  be  mea- 
■und  In'  the  are  s  e;  and  hrnce  iho  inlmiity  of  ibe 
fanneT  force  i>  lo  thnt  of  the  loltet,  u>  a  (  to  «  e.     To 
peeaerre  the  ind«x  from  diittirbancc  by  the  air,  the  whole  ■•  eneloeed  in  a  gliM 
cylinder,  at  the  upBcrparCofwhich,  where  the  wire  iaatlacheiL  there  ii  an  index 
Md  ■  divided  cirde,  which  ii  utrd  to  luini  the  wire,  ahen  the  measure  at  ■  force 
bteoiBa  greater  than  a  whole  ciicumfertnc*.   Tlie  sniubility  tk  tint  inttnimeni 
iriR  depend  on  tbe  dimenaiona  of  ibe  niipendinf[  wire.    Tbut,  if  tbe  bugti  of  the 
wlta  be  doubled,  the  •enaHiilliy  will  biliKnaicd  in  ^he  lame  ptoportioa,  i  «. 
only  half  tbe  force  will  be  rnjuirtd  to  laUt  iba  win  a  given  nwmbeT  of  degrMa. 
If  the  iJanwfer  of  the  uire  bv  incieaied,  the  Muibili^  la  dianlnlibtd  in  a  mat 
-  degne ;  Ibua,  if  there  be  two  wire*  of  iliv  tame  length,  but  one  twice  the  ibich- 
BeMof  theotiirr,  the  latter  vitl  require  tixteen  dmn  mora  power  than  the  fomcr 
(o  IwitI  il  tbrotigb  a  cireD  numbn  <iS  degree* ;    the  force  of  lorsion  beine  |>m- 
portionil  lo  tit*  hnittb  power  ol  the  diameter,  and  liilecn  it  wilt  be  •ecu  la  ik« 
ttnith  powCT  of  two.     If  the  wire  be  increued  ibrte  timee  in  diaineier,  ijie 
Mnnbility  will  be  decreaied 3X3x3X3    fil  ti»M. 


in 
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Batami  ^  «  J^tK  i*  thai  port 
wUohi  by  tu  nuMifiQ,  iPgultUa  tod 
dMamiiiM*  tlip  vikuioiii.  Tb«dr> 
enlumt  i*  calW  ihc  f icn,  aad  ilf 
(plndJa  Lbo  v«r|t«;  iktrc  olio  belong 
to  it  Wo  piltrtt,  that  piny  la  tli* 
liwn  of  th«  cr<>v(ii-whc«t.  In 
pocktt  vaCctiM,  ihi!  nrona  icud  in 
which  the  lon<T  pivnl  of  Um  vurg« 
playi,  H»d  tti  Uio  tniddla  at  which 
ono  ^vot  «l  iho  erovn»-«hc«l  nint, 
iiallcid  Iha  polMov;  th*  wnxight 
pivcr,  ulijcli  coven  Iha  balance, 
ftnit  in  which  th«  Bpp«r  pivac  of  [he 
Iwlanoe  pUyi,  !•  U>p  cock ;  snil  tlit 
■mD  (pring  tn  tha  new  pa<iel- 
wMehea,  t>  Mlled  the  roaulalor. 
The  mdicn  of  a  baUnot,  liko  th*t 
of  a  {trndulum,  Wiiik  Tfviprocatln^, 
whDa  the  pmiun  of  ilic  uhccb  la 
in  000  dirwtion,  it  i>  olvioui  tbat 
*ORM>  eontrivatiff  miwi  b>  utnl  in 
aecominodate  one  to  the  other 
Wh«ii   a  looth   eS  ihc  wtiwl  hu 

firm  ilio  balance  n  motion  In  on* 
irrctlon.  it  niuit  t[ai\  tl,  that  U 
may  obry  an  impu[»ioii  in  the  op- 
poMt*  dlrtciicii.  The  bitlanot,  oi 
penduhtm,  dnu  Mcepin^  (ram  th« 
toolh  «r  tbo  wheel,  or  the  tomh 
totaping    IV>o(n   the    tialanre,    hai 

S'rm  10  the  general   ccnttruction 
enaiiiaofMapmMiit  SeoHoao 
MOV. 

BALING  MACIHNT.  A  )n». 
cbin«  for  railing  woler  frtnn  the 
bdd  of  ihbpa.  When,  fnHn  the 
pump*  being  rondered  uhIm*  by 
■n  aeddeni,  or  ftcm  the  eiieoi  of 
■  laok,  the  water  goinh  i1]niii  \\\e 
|>umpa,the  mrthod  uaualty  itiurted 
to  for  gMtiog  rid  of  it,  ii  to  bole  H 
out  at  tha  atvvnil  linlchwaya,  hjr 
meant  of  convu  biicketa ;  but  from 
the  diflicuUy  of  filiiiis  and  railing 
tli«  biK'krln,  ffoin  ilic  liMvy  rollhiE 
of  the  Tcitcl,  the  moit  painftil  ana 
lotte  conlinufd  exertion*  prove  in* 
Himeient  to  mto  a  ahip  Aoro  bun- 
derins.  An  apjinratu^  eS  ([real 
tiinplTd^  of  roDitrucliun,  uid  faci- 
lity of  applicaiiun,  for  theputpoM 
of  baling,  naa  been  tni-cnicd  hv  nr. 
J.  Drnneti,  of  the  hie  of  wiehl, 
which  trill,  no  doubt,  be  founil  m 
powerful  aiuiliaty  to  a  ihip'a  piunpa 
«  OBH*  of  danger.  Tlie  aaiicxcd 
Agwr*  It  a  ptnpottln  view  of  tliia 
■wchinc.  «  and  i  ai«  pan  of  the 
bttdiwa}-!  of  tlie  upper  and  lawn 
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4tch( :  e  r  U  a  tonit  rcb»l«il  »li*t«,  in  am  itxtVuiiti  DMJtiun,  rrMliIng  heaa  n  lltti* 
•Ikivc  the  coauiinn  of  tli«  upp«r  detlt,  to  ibc  billiui  in  the  liold;  f  b  •  iquftra 
buckri.  mode  tatbito  on  iho  rvtwlcce;  iu  botumi  it  ■  fijif  v«It«,  to  iW  aWa 
it*)L4ct  down  into  the  w«Ur.  it  opcm.  aad  <he  buclicl  £lh  inMiuttl;,  «nd  eleaM^ 
oabeingdrawniipfiillof  vMer,  uritlnmlaiiviiltcnliDnoti  theputcJilicwiitlE- 
'iL,  TIm  upper  portioo/of  the  rebatcof  ihr  Inng^iUdo  itinad«  dfUclied,  tnd  ji 
Hxcil  in  iu  pMM  by  the  pui  g,  oa  which  ii  larw  m  on  m  «xi>.  The  bucket  t*  tlMwn 
(liwburing  lb«  wator mi  Ihr  ujipn deck ;  and  when  the  tone  A  H'aUt  go,  th« 
liuckel  lull  down,  rixhu  iticlf,  uid  the  upper  portian  fata\»  riide  ntUins  with 
It,  and  joining  tbe  iowtw  ywt,  the  bucket  ran*  down  (Le  whole  of  the  ilide  into 
Ibe  wuer,  it  iraiantljr  Atied,  and  drawn  np  again  by  puUinc  the  put*  i  i  ef  the 
rope,  the  |>ai1  i  pnmng  throUKh  a  leading  bbck  in  on  the  deck.  A  pla  I*  lUed 
on  the  Uf  of  the  rebolp,  mo  tint  irhm  tiieuu«ke<  Htei  u^  and  U  <m\j  in  the  Ioom 
portion  /  ii  in  Uopptd  by  the  pin  ;  and  the  Iuum  porlMn/  by  farther  pulling 
riiM  uiit  of  it*  pUoD,  and  npartt  the  buckcL  To  prertDt  tti«  backet  betnx  raiti 
hteber  (ban  ii  ncceMarv  to  diKborce  llie  water,  a  knot  ii  workfd  in  the  rofx^ 
wluth  fomiK  a  Mop  a^nM  the  blocR  t,  The  btodk  I  It  tiiada  fait  to  a  yard- 
ann.  aod  tbe  upper  end  of  the  tope  i  i«  iecuted  tn  the  lame,  er  elKshrre,  with 
jitft  kflgib  eaough  to  let  the  bucket  navh  the  bouam  «f  tbe  aliile. 

BALLAST.  HMTy  nibitanee*  placed  In  the  lewttt  part  of  the  hold  of  a 
*Upi  to  prMervo  the  t«a*cl  in  an  nmighl  praidon,  when  ante  uil-  It  oocuiala 
generally  either  of  maun  of  cut-tron  3  feel  long  and  6  iaohe*  ii^'aatc  of  of 
imall  round  iloiii^i,  whirh  U  ch1I«i1  nhiiigle  hallatl. 

BALLAST  LIGHTER.  A  tmbcI  employod  to  rcmoTe  mbJ,  uli,  or  other 
depotuions  from  the  bed*  of  tii'«n.  harboun^  dock*,  tee.  which  it  effeeled  aa 
fbUom :  The  i-easfl,  which  i*  a  *pw!«*  of  open  barn,  btfaig  mooted,  a  leailwr 

S,  the  mouth  of  which  ii  di(tt«dcd  by  nn  iron  boon,  balencd  to  a  polo  nT 
Ident  depth  to  mch  the  bottom,  ii  |nit  ova  the  ndc,  and  dntend*  to  the 
bottom  in  an  inclined  )iotiti«n ;  two  or  throe  tiiin*  ars  takm  with  a  tiipc 
miiid  tito  poI«,  and  ■  timber-head  near  ibc  *icrn  of  the  boat.  A  repo  attached 
lo  the  hooD  et  the  baj[.  and  pwing  over  a  amaU  crow  at  the  bre  part  of  Iha 
vtaael,  ia  (cea  hrought  to  a  winch,  and  tlie  bi%  ■■  gruluallv  wound  up  by  a  man 
at  (lie  «teni  tlowly  ilacUng  tha  rap*  wlUch  pane*  round  the  poU,  tlitM  aIlowiD|> 
it  lo  rise  at  it  npproachc*  Uio  voruoal  potilion ;  at  the  aame  time  cauwig  nioh 
Irktioii,  that  the  edge  of  the  hoop  dip  bito  the  ground,  and  \ht  leather  b»g 
rteeire*  whatever  paaiea  througb  lae  koup-  W)im  tlie  bag  b  ralwd  abon  tha 
aide  of  the  boat,  it  it  iwttiw[  into  the  boat  by  the  crane,  and  ila  ooiitoUi  dia- 
eharecd  iiiio  I  he  botlooi  of  the  vencL 

BAt.LISTA.  A  machine  uard  is  anci«ait  warfkra  tar  throning  itoiiM  or 
dart*.  It  ia  wme  noamre  retcrablcd  the  croii-bow,  but  po«e«aed  for  greater 
ptojeetilc  power.  It  hu  been  thui  dncribed :  An  iron  cylinder  «M  fiwtmed 
MtWMfl  two  plaaki,  fWan  which  pracordei)  a  li<)tluw  uiaare  beam,  placed  etoaa- 
wiae,  and  rutcncd  vilh  canli,  to  which  were  uldrd  lerewiL  At  cao  end  of  Ai» 
alood  the  eikgiuccr,  who  put  a  woodm  ihart  with  a  large  head  into  llie  co^ly  ft 
the  beam ;  ihii  iau,  tWO  IBM)  bent  th«  eneine,  by  turninr  aomo  wheela.  When 
lh«  tep  of  the  head  wai  drawn  a*  &t  at  the  eordi  would  allow,  lite  thafi  waa 
driven  out  of  Ihe  balliila.  The  baUitU  depmded  and  aelrd  upon  the  mom 
prlncipln  a*  th«  calapulta,  the  morlng  power  nf  which  depended  on  the  «Ua- 
tiirily  of  iniitcd  cordi.  made  with  womcn'a  hair,  lh»l  of  hatT*.  or  the  mtraila 
of  aiiiiniln.  Tlip  balliMa  wai  uaiially  emplojfd  in  throwing  darli,  though,  like 
llio  caUpullo,  il  nomctiinrt  vu  uud  In  ptajr^ilne  lat:|^  aloaea.  It  in  reconUd 
b;  Vfgttiot.  tlMt  ihp  bAlliita  diichatK'd  ilntti  with  nich  velocity  and  forcr,  that 
noiliiii^  coTii'l  rrtinl  ilielr  power :  anil  Alhcnxui  ailda.  that  Agintntua  made  ««• 
of  lilltc  man*  ihoii  two  f«-l  long,  which  (hot  dart*  300  pace*. 

BALLISTIC  I'ENUL'LUM.  An  iagenioua  tnacliine,  invented  br  Ur.  B«B- 
JaiBin  Kobfnt,  fur  atorrtabing  tbe  velooi^  of  militarr  prtgacilllta^ar  the  faro*  of 
fired  guepowdn.  It  eonuaUof  a  largehlockof  ■oud.niedudtaendef  aninn 
lod,  and  tuqwnded  like  the  pendulum  of  a  clock.  When  the  p«f»dulun  ia  al  ml. 
agun  la  pointed  lowHrd*  iUt>  ei-iitrr  of  the  block,  and  n  boll  Bred  point  bUnk 
iuM  iL     In  Mote(|u«nc(  of  Ibo  magnitude  of  the  block,  eoeipared  «ith  the  ball 
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•r  buDH,  •  vet;  imall  Teloelty  ■■  ^rm  lo  tiio  fonniT,  *h)cti  bdng  •ccunMf 
in«if&rpj,  (Ii#  vvlocity  nf  tho  Wl  ii  tiuiljr  deduced ;  tor,  m  thr  wci^t  of  th« 
liitU  li  to  ilia  nun  of  llic  wciglibi  of  thr  buJI  tiiid  block,  so  ii  the  obwned  volitclir 
of  the  block  to  a  fouith  ^iiatilii}',  which  ii  lh«  vobclty  of  tb*  bktl  KniRht  A 
tBrivty  Oif  citMrlmmt*  luivc  been  made  by  Ur.  Ilutton  with  tlii*  iwiidutuiB, 
frumirklcb  a  mimbcr  of  utrfut  rutn  bsr*  been  (lnliic«d  relative  to  liwvclodly 
produced  villi  (Uhmit  cluint**  <''  ptrwdn,  with  (!ui»  of  diffutvnl  Inulbt,  and 
with  ilillitdiil  UMd  ball*.  A  compiMc  teriei  orex|)rrI<iimU  vaa  (hg  InMilutMl 
rclatix  lo  th«  miituiM  of  ibe  air  todiirtrentvi'locilii-i.Tarj'ing  from  0U>  3,000 
f(ct  iu  a.  Kcoiul.  Ariuiic  <itli«  Tvaulla,  h«  atonlauifd  thai  uiflamcd  gunpowder 
txpui'lii  iiwlf  with  a  lyLciif  of  about  S,000  fcM  in  a  •ceond. 

BALLOON,  in  ChcmUtiy,  a  glwi  WtBello  receive  the  proiiiicl  of  diMlBBtioii. 

ItALLUON.  Ain.  A  b^  made  of  alllt,  faptr.  or  nlWr  lii;l.i  mnti'rUl,  foe 
Hiiiainltifi;  licat<d  nir,  or  fpa,  ot  Um  qiccilic  Rnvilv  tlinn  the  mtiioiutii-r*.  If 
tlio  Wfij^Kl  of  ike  balloon,  and  of  tha  baBl«d  uir  ur  v-ts  whirh  il  contniiii,  be  lew 
tlian  llul  uf  on  Ci|uiit  bulk  «f  atnUMDherie  air,  the  balloon  «ill  ntcend  In  con- 
*equrncffof  ibarutulibriuitiafUnuMiinetiepTetnirvbtincditCurbcdi  ihtprruurp 
of  Iho  column  of  vrbicli  the  balloon  Ibrnix  a  |)art,  b»ing  len  tlian  tliai  of  tlie 
ordiautr  atmotphm^  Th«  oiconding,  or  upvaid  pre»urr,  ihrrufor*.  tATt'tn  llir 
lighttr  body  up  until  it  arrivM  at  n  more  ullenuated  medium,  which  i)  of  ih« 
tame  ipeeilic  nravity.  Afttr  lh«  ditcovcry  uf  h,vdrci£en  ^u,  the  Ikhteal  of  all 
ponderable  •iib(tuic<^  Il  occumd  lo  Dr.  Block,  that  ■  thin  bujc  Ailed  with  this 
would  oiivnd  in  llic  air.  lie  nig;geit«d  the  emploiinenl  of  the  nllnntoii  of  ■ 
calf  for  thii  jiurpiMc,  but  Mr.  CnvaJlo,  who  pi'rfiirnied  variotii  ejcperimcDU  on 
tliia  Mbj«cl,  roiuiil  tiial  thin,  and  llie  li^hlni  bladdm  lie  could  procure,  wm  all 
too  heavy.     ChinrMt  paper  woi  al»  trii;<l,  but  tlie  j;u  ciCDped  rapidly  ihrough 

it  By  filling  toap-*ud  bubbW  wiili  hyilici),'rii  gat  \tt  lucceedtd.  and  ihei« 
ballocni*  MnloJy  aiMndnl  to  tlie  ecUintt'  Wnhln  ihow  few  y«nr*  *miA\  rxperi- 
tnanlal  halloomi  ha(«  bcwi  fonncd  ol  (h«  crop  of  a  luikcy,  which,  when  Ihe 
fat,  let.  bavv  been  teparauiL  »n  lufliicleiktl;  lighi  to  ucmd  if  HUed  with  hy- 
drogen gnu,  uhliouch  Mint  ef  tfaain  do  iiot  wni«iii  more  ihan  a  pint.  At  nboui 
dw  aanw  pariod  oitiinc,  two  binlhcr^  named  Montf:ulfici',  nniivci  of  Aiiciotiay. 
in  nranec,  vere  nyiiig  rxpeiitnciiti  uilb  baltoona  fiUcd  with  btotrd  aii.  tut 
(perilic  giuvitr  of  which  It  Wt*  tban  that  (if  ur  at  tliu  ordinary  leuperaUire. 
"thry  wrr*  ltd  to  ihcae  •xperimcDU  br  oWnin);  tlie  rapid  MPtnt  of  iinak* 
from  chimney*,  uid  iiDugiucJ  llial  if  the  lutoku  were  cooliaed  m  a  1arj|«  and 
lisbt  bu,  it  v^uid  be  honi*  iijiwaiiU.  A  bag  of  fine  »ilk,  in  tlie  ihapF  of  a  paral> 
Moplpra,  WM  Mnttrucl^,  and  bumin);  pa^  wai  hold  andn  lh«  aptrlurt, 
antu  the  1uUI«o»  oontuined  a  nilTiciviit  quantity  of  i»n6td  air  to  carry  it  up  I* 
Oie  ceiling  tt  lli«  aptrioivnt.  When  iliii  mperlmeiii  ws*  rtwvied  in  the  open 
air,  iht  WMtl  tucendrd  Iu  an  altitude  of  about  ill  feet.  Oilier  baUtxnii  ea  « 
laif^M  aeiilc  were  tonitnictrd,  and  a  public  esliifailioii  uf  <>ne  c«Iit«Jnin)t  29,000 
cubic  firct  was  made  al  Aniionav,  on  ih«  &tli  nf  June,  1TH3,  Tlilt  wat  Comied 
uf  liii*n  lined  with  paper,  and  when  filled  with  heated  air,  <rtacapablcof  rnliliiK 
900  lb*,  appended  to  Ihe  cxtmnily.  One  of  tlie  Mnntgolfim  >liarlly  atier  lh>« 
vioiled  Fan*,  lod  u  lliv  alfair  hud  rxcilfd  much  atlcntinn,  ht  waa  iniilrd  bjr 
the  Academy  of  Scienctt  lo  rr^irdt  ihc  cxpeiimeni  al  the  rxpenac  of  the  Society. 
A  large  boUaoni  et  elliptic  ahape.  wu  filln!  wiili  litaied  nir,  iu  ihe  presence  of 
the  nwoibtn^  and  in  tlut  state  it  would  haT«  Mcenilil  with  a  weight  of  SOO  Hit. 
If  tlie  cold*  which  pr«TtDted  It  had  been  liberated.  Ai  it  wnt  inimded  19 
axMlnl  the  aiccni  htfure  l)ie  king  <i  Prance  and  his  ceurl,  this  was  iioi  done, 
and  the  balloon  wat  wbtriiuently  *•>  much  d^ning^d  hi  vind  anil  rain.  tliAl  il 
bvcaiiK  KtCMury  to  ootiitmal  another.  Tliii  wai  neariy  (iu  fret  in  licielil,  and 
49  ill  diomclcr,  and  a  wicker  cage  wni  allached  to  i^  coDlaiiiing  a  w>eep,  a 
cvok.  attd  a  duck.  Tlio  bnUoon,  wh<rn  duly  prepared.  iMcnded  with  Ihete  to  an 
attltuiU  of  abuul  XAOd  feet,  and  would  hiive  ascended  lo  u  ciealrr  liri)[hl  bad 
DM  a  violen)  ciiit  uf  wiiid  lurii  ilie  cluih,  uid  pcriiulled  tlie  hcuUd  air  to  eMape. 
Tha  Cacilily  of  Btc««idin|(  iu  (lie  ainiotplicrc  l>eiiig  I  liua  fully  ofUbUthed,  Pilairt 
de  Reoitr  offtvcd  pcrwually  lo  nfceiid  in  oculbrr  ballucu,  to  be  eaiialnielrd  by 
UeAiKalArT.    Acoordiux'}  aiioUier  balloan  bm  comjiluied,  uf  piionnooa  mair 
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■iM|4e.  The  tivigbl  mm  71  fvtl,  anil  iIm  diainMiT  l!< ;  «iut  it*  wighlt  iiicludii^ 
■hi  Mr  and  DMHUrt*]'  fud  fur  contiouin)[  tli«  ttr,  wjn  lOOO  Ita.  By  thii  iho 
intm|n4  IMurrdr  Kotinrna^U  kvftbI  atorriu  lu  ■»  «IIJIuduorfnMn%K)tu330 
fept,  biit  in  ili«*f  iicrlimiiuiry  *itiTiii)iu  itia  balloon  wu  cntiHitrd  by  cord*. 
SubMqixMly  h*  atocBilixl  b  oonipany  ni)i  tlw  MBR|iiii  d'AHtndtt,  «ilh  tha 
tMlliHKi  unrMtniimd,  lad  tluy  contiiMnl  in  thn  air  •boat  U  nututWi^  Mid 
iet€toiiti  at  a  dltUiiM  or  klimit  An  mllM  Cnini  (li«  pUcD  of  their  drputim, 
'IV  dilEiraiua  b*tutf«a  the  «|>eci(k  itravity  o(  kir  healed  by  tlio  iMoni  Muplaycd, 
MiJllut  of  UTatunlinKiy  IviDurraluKf,  not  bo!Bev(<[yti0intid(niUf,lbrlni'iyiot 
powor  of  B  ImUooii  tbiw  DUm,  wh  cnntparntinl)'  imall.  uiil  ihanlorc  >l  vm 
iiKliifCbuatilc  lo  emploji  a  Uffo  quanlky,  tui<l  coiueq(Mnlly,k  iMfa  tnocliine  to 
coauin  il.  To  duuU«  <be  TMume  of  ait  by  heat,  rMulrM  a  li-mpMalarc  at 
nearly  ■IHO'  Piikr.  Meiwn.  Cbailca  and  Ruhcrti  thtrcforc  tried  ihe  KXHrtnieni 
«r  filling  a  ailL  bu<  only  13  feet  in  diampltr,  ■ilh  ky^rof^n  gu,  whicn  i*  oiil^ 
\  tliC  veigliE  of  OTdinwy  air.  Tha  experliiiaitt  him  jicrfeoily  ujt«n»rul.  'Dxb 
aniati  baUocn  wm  capable  «£  nuMiigSItlbt.,  and  on  being  hbcmled,  il  niceided 
to  a  contiderafalE  height,  and  afUr  remainiag  threo-quailan  of  an  hour  in  lh« 
air,  deictndedaladiuanceorMren  mllea  bitta  (lit  ajiut  whvr«  It  had  atoMidM]. 
A  balloon  lomMid  of  dik.  and  Tvnjilicd  with  a  wlMtmi  of  Indian  tuUiir,  wta 
tlien  coni^nirled.  which  wat  lillrd  with  bydnvra  gat.  Tbr  diameter  waa  37} 
lerl,  and  il  wai  oM'f rnl  niib  a  Dcl-work,  lo  which  a  Mr,  ci|^!u  wT  holdli^  loo 
pertuna,  was  aUached.  Mcun.  Qiaile*  and  HobMU  oioended  (ma  Paiit  in 
thii^  in  Uccember  1763,  and  liter  rrataiiilng  In  Ihr  uir  an  buur  and  ibree 
quarlen^  ihey  atigbud  at  a  diitnnec  of  27  ralle*  without  ncciJenL    A  •uJAcleiil 

Jaaniity  of  pa  •till  tcmained  iu  the  balloon  to  orry  up  uiic  pction.  and 
tr.  Charlei  again  luoeaded  aloiie,  and  Attained  an  aUitiidf  of  more  llian  10,000 
Etvt.  Shflrlly  allur  lliii  tucoMafal  dTort,  altcmpc*  were  made  to  piide  or  i-np^ 
a  bnlloon  in  uiy  required  diroetiino ;  and  if  (hit  could  have  beta  accomplkhed 
the  iavi-nlioo  would  have  inlTodu«od  a  n«w  en  in  tcleneo.  Mr.  Blanchara 
npfrilad  a  iprcica  of  'log*  lo  the  car,  but  wu  uniiKcmAil  in  hit  atmnpt  to 
tn^vol  flgalMt  ibt  direvtiou  «f  the  windi  nor  waa  UoTTtwi  nwre  rnidmntc  wttb 
larfce  oan  d«  laiU,  inlroduci>d  with  the  Mao  deilgn.  Numtroui  cuDirivanen 
hare  been  Mnci^  adoplml.  btil  all  havt  been  tnefi^Mal  la  praelii.-v ;  and,  indan^ 
when  Iho  great  cxicnt  of  nutacc  which  n  balloon  pteKnia  to  Ibe  linpuUvo 
totte  of  air  in  n»tj(m  ii  duly  ciniii,iered,  the  pfobawlliy  of  ovemnung  that 
Inrca  by  any  mcane  which  can  be  conimaadod  fay  llio  aertu  voyager,  tenn*  *«Ty 
NnMU.  hiiilenrouri  bavo  alio  been  inade  to  cccnaiuiM  the  gaa  which  llie 
Wtloon  eonuina.  A  much  larger  quantity  than  i>  neoeaaiy  fo  create  At 
baayant  power  rniuhed  to  carry  up  tMTOjn^m,  b  flttroAao»l  aad  lo  oecaiion 
live  dotoMt  i4  the  machine,  Ibe  gtt  if  ptniHtled  b>  eaeape  by  a  valve ;  hut  If 
the  aeronaut  tequire  mbIm  to  Meend  in  coDiequence  of  ihe  unfavourable  nature  of 
the  gtouod  on  wblcn  be  b  liluly  to  deweetd,  «r  ftum  any  olher  ntuat,  he 
rnual  paM  wilb  biillaat,  wliich  may  b«  ewcniial  lo  hk  aafely.  The  Unk«  da 
Chartre^  aoeompanied  by  Charlei  and  Robnti,  atotaded  is  ■  batloon  GJIed  wtdi 
bjrdf«|^  gai,  wbioh  coniaiiied  a  aniaBer  within  it,  to  l>r  lilltd  with  connnaa 
■IT,  by  meani  of  a  pair  of  biltowi.  ai  o-'coiioa  niij lit  miulti*.  By  Iiitcrtins 
oontmoa  air  iaio  the  (maU  balhMa,  Ihe  vpecifio  (cmiity  «f  the  macldna  would 
ba  laoeaaed,  and  It  would  dtwand  without  t«M  of  gaa,  and  rtetccad  by  wilh- 
drawiiij;  the  common  air.  Ilowercr  ingenioni  the  contrivancv,  it  waa  Bet 
fouad  catceulul  in  praclicc.  chiefly,  perhnpe,  en  account  of  tbe  nnfhvounhio 
Btaie  of  tlip  wind,  wbicii  wiu  Vin]ii'ttuaui  wlien  the  expenn»t»il  waa  aiado. 
Pilotre  dc  Koticr  and  Mr,  Roinumi'.  witli  Uio  lame  dnlpi  lairoduced  a  bal- 
'oou  fdlvd  with  bcoJed  ait  below  Ihc  oetliaary  baUoon  containing  bydrogca 
g4«b  llie  boej-ani  power  of  llie  liaaled-air  balkwi  waa  equal  l«  aMM  fO  Iba. : 
and  by  tcmorinK  llic  khiuco  of  boat,  the  apKlSe  gravity  of  the  whola  RMcbilW 
waa  increaitd,  (o  tliot  it  waa  not  necesory  to  part  with  any  gaa  during  a  >oyefi«- 
Tba  allempl  to  carry  ihli  plan  !»la  exeraitioa  ww  Iktal  to  both  lonftn.  Tli« 
upper  holkicn.  by  nieaoi  iinktauvn,  imik  Hr«,  md  tbe  iiilrepid  lie  ItiMrier 
oad  hit  cumponinn  were  pic(ipit«lcd  tn  Ibc  eartb  and  fclUed.  It  ii  uol  oat 
patfott  to  dGtcrlba  iliu  vwiuui  attenipta  (hat  bare  boM  NbaefieMly  n»de  W 


136 

hnptuve  llie  MnUniclIon  of  Wleonn,  or  to  rtticur  llinn  iciljinricnl  to  •rienllile 
purpovM,  tliico  liillc  hftf  been  cUcclrJ  U»mn]i  (tocomgiliiliine  tlicw  objeoU.  We 
uiiuoi,  howcr«r,  omit  a  dMcription  of  an  nddition  to  iltc  balloon,  etAM  • 
pondiutcv  irhkb  wm  flnl  smjilojcd,  vilb  dnring  coutug*.  bv  M,  Oarnmn. 
Th«  ba&oon  »h  of  Ibc  niaftl  tonn,  mide  of  oilrd  Kilk,  and  flllnt  <riUi  idfl&m* 
■naU«  pu:  it  vm  <oT«f«4  «  Tcpwwnttd  ui  the  onncxed  unfTiTine,  vHli  » 
DcUiojt.  from  whleb  cord*  prMBcded  tfaul  vtrt  Uvi  logcllm  at  a  fcr  tect  b«lu» 
ibe  balloon  i   lk«  (cvcral  corda  ihu*  coUoclod  wm  iben  twilled  m  at  to  form  » 


rinclciwpt^  wMcb  iraa  [>ii  .iniugli  the  paraohiilc,  and  fiulviicd  to  tlic  car, 

oi  bnikoL  The  tobI  Btruclure  of  iliu  parnchiitu  ia  bent  tetn  in  lit  cipnnded 
•lotv.  •>  iliowD  in  tlie  deicrnt,  forming  a  ncur  rcicmblance  lo  a  Ivec  umbtvUa ; 
(I  uriix  made  of  «anviiu,  and  about  tliirtj'  fi^ct  in  diameter;  it  had  iio  rtb^ 
the  6gan  of  tU  diime  bi>iiig  jireivrvcd  by  ibe  auiTDuiiding  cunla.  Tb«  length 
of  ihne  rordt,  at  rope*,  fram  thr  tdgtt  of  tli<  doni^  uf  ibf  parachute,  la  wbura 
Hay  aic connected  [oitttber,  wuikboutSOfceC;  ondfrom  thiaixiintof  canncxioti, 
t^«T  ihoner  ropra  (irocvrdtid,  which  wort  attached  to  the  eagei  of  ihe  «ireiiUr 
btuktl  in  which  tjio  arronaut  wm  •ltii«lv<L  In  tht-  place  <d  the  handle  of  a  cora- 
IBOn  wnbrtUa,  a  Inng  tin  luhc  vai  lixfd  in  the  poriicKuir,  Ihroujth  which  (lie 
tillj|le  Tope  before- nicnlluncd  ou  paiKil,  to  prevent  id  becoming  entangled, 
and  to  allow  it  lo  •lip  awajr  with  cuiliuiily  when  act-rrvct  for  (hi>  purpoar  ol  dc- 
■emding.  TheaMcattoak  place  on  tbe3l(tcfSfptembcr,lS02,  from  St  GcoTge'i 
Parade,  North  Audtey-itreet  The  ballaon  bc)[nn  to  be  fMei  about  two  o'clock ;  33 
Mik*  filltd  wiihdihiied  nilphuiic  acid,  together  with  a  quantity  of  iron  Ullng*,  wen 
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moflcjti  tot  tile  piojuctian  orth«li)rdmgM)  ni.  TlcMfomnMiilMUd  triththrM 
other  caibi,  or  gonfntl  t«Mir«n,  lo  iaeh  urwnkti  WM  sSxmIb  tube  thai  cnptiad 
Uielf  into  Ifae  main  tube  comiccted  to  iho  baUoon.  At  lix  «'«locfc  iho  baUom 
WM  «0Mpk<*lr  fiUrtl  1  whMi  it  roM  Willi iU)ongaMKoda»ortb»BHMfaiU«,tha 
•eroiuul  in  tlw  litiW  Im^I  dodng  tlia  lr«i».  InauMBdi  of  acclMMaliinurail 
iha  air,  white  the  tvt^  «r  tnii  of  ikouaanda  of  ifiKtalan  vcre  fixed  in  aiiaiwb- 
ntMt  and  «ilinirat»)ii  at  tlio  g^ant  adrentum;  r«Ling«  which  could  b«  oaljr 
mUfomti  b;  tb«  moit  inlaoao  and  palnAJ  aiii!«l)r  for  hit  tafcty.  The  w«atber 
(nabrautifuDy  line,  wilhKarotljr  any  wind.  Koteiftht  minute*  lliiaiiUrrpUBWn 
(ocillniicid  lo  aicviiil,  litl  be  ain*ed  at  nieh  an  iaiBNia*  betebl  M  to  be  aewodj' 
viiUile,  when  he  cut  away  tb«  ballooa.  The  patactMUe  did  not  «qNuiid  iaaine- 
diattjf,  and  be  fell  wiih' great  velocity  far  aehert^woe  of  line;  when  it  optned, 
Odd  ha  dsBMBt  boeame  gndnal,  bnt  alteniM  with  a  rei»aikable  Mcillatiuo,  tika 
ibe  pfsdulun  of  a  dock,  to  ibat  de^TO*^  *t  one  time,  that  ibe  porachwie,  cnrdo, 
bMkel,  and  aeranaat,  appeared  to  be  uroleM  ui  an  hoeiionlal  line.  Al  Ica^tti, 
aa  be  afjiroaehad  iha  aanh,  ilieee  vibialioii*  wor«  Ikm  cxtaded,  md  contBiiMd 
10  dimiiiMh  till  he  readied  die  Ktound,  wjikb  be  did  without  any  iniuiy  u>  bim- 
arff,  «r  Ibe  apparatus  which  he  brou^t  down  wjib  him,  \a  a  field  Mar  lb* 
Snull  PoK  Ho*|dtiI,  •(  Panctai.  The  baUoon  waa  abinvri  to  aaeend  rantdly 
afker  eqiaration  fma  Ae  pataehalev  aad  waa  aoot  ont  ot  mgbn.  It  ha*  Men 
MKMtM  to  aenbjna  the  peracbolc  with  Ibe  balloon  eo  aa  ta  Md  iMthlnf  l»  ih* 
hdi^  and  bat  little  la  the  weight  of  lh«  roaeUo*;  It  b  aa  ftUowi  s-Thr  bead 
whim  dindc*  the  upper  honti* 
tfbtn  of  the  ballooo  freen  iha 
lowef  tme,  a  tu  be  fomitd  nf  a 
woodm  huup,  to  which  th« 
be^vOTk  which  coTtra  the  : 
UfpcT  bcmiipbcn,  ii  M  b*' 
wnir  atlBched ;  the  corda- 
whlcb  Jwwnd  IVen  thb  hoop, 
•ra  to  be  ihMened  together  In 
ibe  nnial  omiwct,  below  iIicl 
ballooB,  but  not  attached  to  • 
tbo  lower  hciniiphcre ;  now.  If  j 
ibf  upper  hcmiiphcte  «f  ibe ' 
balloon  ihould  Ininl,  die  gai ! 
would  eeeipr.  the  ballooM  would  ] 
begin  to  uH,  and  the  Iotm  ' 
bcotlipbere  wouM  iinmvdi>t«ly 
ftU  into  ihe  direction  hero  rc- 
praaeoted,  lining  tlic  nppcr 
ear,  and  (amiug  a  coiapLite 
patachula.  Should  the  www 
part  bunt,  the  eacspe  of  tbe 
ft»  would  not  hr  m  aaddm  at 
m  the  former  bitanoci  but  whra  it  had  aaupad,  a»d  tha  baBono  bigan  to  fall, 
b  wouM  imnwdiaMy  form  iiMlf  into  the  >ame  ibapa  a*  before :  in  ihu  latler 
«Mfi  It  would,  ptrliBpa,  be  hcuor  lo  open  the  valve  il  iho  top,  by  wbicli  mMuii 

(lUachiitc.     'J'liii  piMi 
lute;    vii.  litThatof 

wftefa^ :  aad  34.  Not  bnng  mbjeet  to 
thai  gnnt  and  andden  ikil  wiricfa  nnut  tmimt  Ike  nee  of  tli<  contnun  paracbul* 
B«t  only  unplwant,  bat  axtianaly  itaignaat. 

Mr.  Oitao,  who  kta  nad*  mora  (ban  two  hundred  tuooaeWUI  awenl^  tnt 
employed  the  oidinonr  ooal  caa,  ue  lieii  of  hrdrogen,  or  heatod  air,  lo  nia  thn 
booyanl  powtr.  Aa  lu  epMAe  gravity  of  ih*  b  oonaldimibty  grenUr  tnoii  tliat 
of  nydrogm,  U  b  bccmmijt  to  employ  a  targe  balhwu  wlien  nal  gut  b  iwrd. 
Mr.  Orcen'i  preeeni  balloon  eowaiM  about  34,000  eufelo  faal,  Tlierv  ii  much 
•eonooy  In  uaiog  ihk  aubalUHla,  <•  iba  oael  prio*  of  MinctMil  coal  g*a  doe* 
■ot  cicccd  twenty  pound* ;  but  the  fipeme  ««  generating  aa  miaeli  nydngen 


«a*fi  tt  would,  ptTiiBpa,  M  iHriier  to  open  uta  valve  M  ino  i 
Uw  balloon  wwdd  •oonet  be  farmed  into  the  ihape  of  a  pa 
hat,  perbapi,  tbate  advsMam  over  lb*  common  paracliu 
taking  up  lota  room :  3d.  Being  lo**  wfiofa^ :  and  :M. 
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I>ni  u  iliv  lialloMi  mjoRw,  uniHUit*  to  iivail}*  •  hundnil  pmindi.  The  UilfM 
pnxliirl  <4  III*  di*li]Uuaii  of  coal,  wlicii  ili«  lanro  mliulils  iitumiuniinc  pit  it* 
evolrod,  Bntircn  Uiu  nuiiiotp  betl.  u  ii  tuntiuni  amtV  kn  cuboii,  utd  ii^  eon-l 
•MumUr.  Miialilmbfy  ligliu*.  '\hv  l>Mt  msMdal  Ear  conitruciinfc  a  bHlIooo, ' 
b  tbo  ullt  •luir  oallcil  iiuiriiiK.  When  cat  tiita  ^ret  it  alioiild  be  iiTrtchcd  byl 
w«uhU^  or  olhot  Bfaxiii  and  krpl  in  thit  Mate  icrctnl  haun  bcrorn  it  ii  van^  j 

XAiililj'  of  oxide  (.r  Inid,  for  the  tint  coat  of  Tirninh,  and  n  lolalion  of  cmiuC* 
one  (Indian  rubber)  iii  oil  of  lurpniliii^,  Cur  llie  last     The  Kotm  ihonld^ 
be  doubly  tvnn  nnci  ovail.ipiied ;    and,   uhcn  Itiiialied,  a  hut  amoothinjc-irw) 
thiHild  brTroaicd  over  llxin,  Inc  Htk  bejnfc  protected  by  nn  iiid-nvninj;  siiMt  «f 
paper.     The  goru»  ibould  be  cut  "illi  ^-ai  prcciiioa,     A  oei-work  of  alretif 
licm))eii  luiiif  ahuulcl  \\e  accumlHy  fined  lo  iha  Imllonn,  the  nieitim  al  (ha 
iqipar  exCramily  bdof;  (Rialler  than  thoto  below.    To  the  trpantir  oardi  vhirb  ' 
t«r»inal«  t1i«  iMl-wralt,  a  circular  hoopla  attaelir<d.  from  nhich  the  tai  ii  au*-^ 
pendnl  bf  Wrwg  ropn.    Tlia  aliuU  of  iho  ii*i-iiork  and  ropea  ahould  b«  m  ' 
aitliuatcil,  ihM  the  Mnhi,  or  prtaanrr,  U  eqtiatixed  over  the  uliole  narfac*  of  tlw 
hulcon.     The  valve  for  {wroiilting  the  cacapi-  of  (raa  miut  bi-  retained  in  it* 
place  by  n  Ml&rieiit  spring;  aad  lo  raider  it  peiGrclty  alr-ti^ht,  alitiiaf  of  wax] 
and  oil  ia  (cnotally  cniployed  around  the  edge*.    The  coed  by  aliich  the  valia  ' 
i*  opened  p— e«  limiugli  the  intwiar  uf  Ihe  balloon  i  and  prtat  tsre  ii  ne 
aaiy  tfl  prerrnt  it  betitg^  wilanglBd.     The  rxtrrinily  of  Oil*  cord  ahould  never  bv'^ 
faatoneil  tn  ibe  ear,  ai  in  Ibc  etent  of  ita  oicrlUtion.  the  valve  nii};ht  be  ofimr^ 
amd  retained  in  tlurt  atale  nntQ  the  greaUr  fAti  ot  (be  K<>a  escaped.     A  j;nip> 
pUng-iron,  attached  lo  a  itron^  rope,  i>  an  indinpniable  niiprndai;c  to  a  bal- 
iDoio.      Aa  mneh  ballaat  aa  <Ui  bo  token  thould   nlvayi   be   eninloyed.     It 
frt^ncnilyac«ar*lh«i  tb«M*inln<yi^(«tiafarBbava  ihe  cioudu.  and  loaea  Hgbt 
eiiiirvly  of  the  «anh  hf  ihnlr  inlfn-cntjoa;  on  pajdnit  ihtnugli  ihani,  ha  mni' 
lind  iliat  llie  apM  mi  which  he  ii  deicendiag  i>  vnfavduralila.     A  Isw  poBtuu '' 
of  bnlUtt  llirown  cut,  will  occiuioii  (lie  balloon  ki;;iiii  Hi  awend,  and  oaaa  over  (he 
inapprtniriate  landinj^plaoe.    Tliu  wriiei  of  ibr*  aif  irle  vaa  (hu*  ailuated ;  and 
all  (be  ballaM  bains  3iaeboTf[cd,  bo  waa  in  imniinenl  dan|fer  of  deKenJing  In  an 
mtm  Of  the  lea.     A  oo'itrnrv  rarrcnl.  nttu  tbn  nurtaee  of  (lie  earth,  however, 
saTc  the  balloon  anolher  direetiun,   whtB  aacapv  aMinied  altnoM  impoaalble. 
Tlio  appeanince  of  llic  aeenery  briow  lo  an  awMiaiK  ia  inoxpeeaiBbl]'  bMHtiAil ; 
but  u  a  bird'e-eye  ticw  only  con  b«  taken,  no  oorrecl  opinion  can  be  formed  of 
thealtitudeofbnlHingt,  lulls,  or  ireet.  On  thb  aeoouni,  miirh  of  ihr^ndriir  of 
an  exienaivo  ]inNpoei  li  loat.    llut  ehiof  ineonvcnienoc  cxpoicneed  la  front 
thr  Hudden  varialicmi  uf  Icmperature.     The  iqipa  ngiona  of  (he  almoipheT* ' 
are  intenwly  cold  wlien  the  iky  i*  cimidleta,  even  although  the  auii  he  •hlniiig  in  ' 
meridian  iqilanilDUr.   In  an  aacMit  ninde  In  Anpiil,  whoa  the  ihetmonictiT  waa 
74"  in  the  «un  at  iho  time  of  nsenit,  the  writer  obaerred,  in  lea  Uinn  twenty 
nunuua,  ihiil  the  mvreiirv  ludioitvil  a  lenioeratiirr  of  31". 

BALLUSTllADE.    A  aerin,  or  r*»,  oi  biilliiitcn.  joined  by  n  mil,  HTving 
bolh  ai  a  rett,  and  aa  a  fence  or  enoluiuje,  (a  ilair~oaiH-i,  balconiei.  See. 

MAl^SAMH  are  vegeiable  Juieet,  elilwr  liquid,  or  nhtch  tpontaneoualv 
beoorne  oonerete,  conaiilln^  of  a  nibaienee  e^  a  reunoui  nature,  combined  with  ^ 
bcnznic  acid,  or  wiilch  are  capable  uf  allbrdiii);  betitoic  acid,  by  being  healed' 
alone,  or  wlih  water.     Tliey  ere  Inuiluhlc  In  trnler,  but  rriulily  diatolve  in 
alcohol  and  ethei.    The  liquid  balaama  are  copaivii,  □pobiLliam.  I'oru,  ityrex. 
and  loin ;  the  enncrcle  lire  benioin,  dragon 'i  bluDil,  and  wturux. 

HAUSAM  OF  Si:U>F4l'It    A  aolutioo  of  tulplmr  In  oil. 

itAI.DWIN  5  I'HOSrilOHL'S.     Ignited  nitrste  of  lime. 

BAMfiOO  ia  «  native  of  ihe  liotteai  region*  uf  Ana.  It  ia  Ukowlt*  (o  be 
foiind  In  Amrdoa,  but  nol  in  that  abundajiee  ttilh  which  It  doariaho)  In  the  old 
woeld.  Ilianeverhroughlintothiii  cnunliy  in  mfficient  (upplv,  lluHlgh  il  iiaiU  I 
mirably  ndaiiled  foraiany  purpocet.  In  thecuunlnMorit*pT<Miiclion, Ilieoneffl 
the  moll  uarnruUv  natfnl  plitit*,  mirl  uf  tbe  ma*t  rapid  growth,  ritiiig  frtini  fittfj 
to  elgblr  itet  (b*  fint  year,  and  tlie  tccond,  porfeoliag  iu  timber  in  hanineall 
and  elawclty.    It  growa  in  stools  which  ore  ml  ertry  Iwvytart.     Ita  }««ui|(1 
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■ImwM  and  rooia  make  «n  ladiu  pJcUf ;  iu  itflii,  mwflit,  kanllcd  «l«Ik,  ii 
Mrd  In  inaDy  «rtkln  af  fumilim  IW  lli*  rich;  und  iu  llinWr  fiHtii*  hUiiiM 
tiMJN  boam  G:r  ih«  loBucontcn.  Tbf  ^aaliiyoflinibcf  Aicnidied  by  on  aen 
nf  iMinboD  H  iaiintatt.  Brtd^-M,  bMUi  ni(ut*,  riggiuj;,  arrioiilKre,  n»d  aliier 
laiplffuniiU  Mod  nKhiiicr;  1  cnU,  biukcU,  tri>U}>)ia,  pipr*  furocaiirtjriiig  vater. 
pMiu|K,  TciKc*  (er  gardciu  ttnil  ficlditi  latdn,  cliain,  bcibicailit  btidding,  bonoai^ 
r«nt«f,  (duking,  fMil»)ii-,  otkuin,  ruidht-vickt,  wliipi,  Sic.  are  m»da  of  it. 
U^otTUrA  in  water  Ji  7o(in*  pjprr:  llii.'  Icavci  nrc  fpnornllji  put  rouud  ih*  U* 
Knl  lo  Europo :  Ihe  (kick  iaspuutiHl  juie«  u  a  CkvuuriW  iMMioinc.  It  ii  aalil 
U  b*  iAdi-itnirlilala  liy  irt,  lo  rotiM  acid*,  and,  lij  Aidoii  nkh  alkali,  I9  fann  a 
IrMiipirtol  ^lat).  In  Mnlabm,  the  banUiM*  are  tnia«d  over  'mtt  aidiiH,  aiid 
wlieu  ii>ey  liarc  aniunnl  ihc  curvo  of  the  nauid,  an  lucd  fur  roob  to  palu- 
■lutiia,  and  HoU  al  five  m  nix  biiBdnd  nipcci  a  *M. 

BAUOOl)  tIABIT.  A  Cbino«  ceatrivancr,  bj  wLich  0  pcrun  »lio  ctnaut 
*win,  tuny  easily  k«cp  liiaiielf  abovo  <>al«r.  Four  pirtH  ik  buinboa,  abcat  a 
mas'i  Ipii^,  rilaoMl  borinnially,  and  at  riglit  ao^lc*,  in  porallul  pain,  and 
tiod  flnnly  al  the  Tour  eomtra,  iw  cpctiini;  beinc  jiM  nifiicient  to  aiimil  tlia 
hewl  a>d  «lw«ddtn  to  g«l  tlnougb,  it  tbm  ti«d  tctartSy  to  tbe  bud;  ot  the 
ponoii  tt*ii>£  it 

BANUANN&S.  a  nanw  pTm  to  a  Mrtam  dewriptioa  of  lilk  handkar- 
chkft  manuTaGUrtd  in  tbe  Bait  Indk^  tbe  patlerai  of  vhicli  gtaenHy  coMiH 
•f  N)cato  (IT  circulai  ipotik  Tariooilr  anaioad  upon  a  red,  blats  or  )'elluir 
crouod.  An  imilatiea  «f  ibne  ha»d)[e»dhie(ii  upun  cotton,  piodiKed  by  fini 
dying  line  cnlko  uf  a  brilliant  TVrkejr  ni,  aoid  aTUr  diw}iitr|iii^  tlie  colour  froin 
ID<M*  f»tu  wlu^,  In  tbe  pattern,  wv  white,  by  nwoiM  of  lu^ii  cMurjiK^  bow 
farnu  a  eonaideraUf  Wancli  of  tli«  ration  manutarture  of  thii  country,  and  an 
impMtnnl  aiticle  (or  exportation-  A  cancel  acuoiinl  of  ililt  fnxvtt  wiU  be 
found  in  t!i«  f^Jlonine  doxriMion  cf  the  neat  bandanna  j^allciy,  in  tlia  Turkey 
red  mannraclery  of  Mtam.  Montnilli  fli  C»-  uf  (lUarow,  wh*  obtaixd  a  patent 
fee  the  proorai.  Tlieir  ni>w  an«iig«nicnt  of  their  lij^rmlnlie  pMMv  In  tbeii 
dlacUMTgiae  gallery,  wat  eoaiplMikl  in  ISIB,  andcr  iba  dlrreliun  of  Mr.  C>. 
lUjger,  (cn.  mana^trt  «l  (he  wotka.  It  oonntta  of  lisieen  of  iheto  iiigiiica, 
beanllftdlycoBilnicled,  placed  In  nibdiviaionaof  four;  the  tpaoci  bctncii  each 
aM  terrltig  a*  paaingm  Iu  admit  the  workniea  Tnadit}'  to  tli*-  buck  uf  ilii-  pivM. 
Each  8nb£ri*ion  occupint  33  i<«t  •  hence  tbe  total  kngtli  of  ihe  whole  aufsi- 
ralut  ii  100  f<r«(,  T9cnchpr«uU  attachn]  a  pair  of  iHitt«tTi*  in  lead  (or  plule* 
aa  tbey  are  calW)  in  which  all  ihou  parta  of  tlic  'deii|ni  wbieb  are  to  be  whila 
are  cut  away,  u>iu  to  fotm  rweun  in  the  pUlv*.  One  of  thcte  plaice  ii  at- 
tached Iu  tbe  upper  block  of  tbe  pre**,  wlikti  block  tunia  Ml  a  kind  of  univcruil 
joiM,  ao  aa  to  aifdy  exactly  to  Ibe  Mnder  plnle.  Tbe  bitter  ml  en  Ibe  aill  or 
notaUe  f>art  of  the  pteu  1  when  Ihia  la  foived  npv  the  two  patteni*  cbaa  on 
•adi  oilier  with  the  greataU  nicory,  by  gnlde  plna  ait  ilia  comer*  Ailed  wiib  the 
■Iflioat  car*.  The  power  whkb  irapeli  thii  great  hydrmtalie  tang*,  b  placed 
in  a  arfiarate  apartiiwdt.  tollod  the  machintry  rooiD.  Thlt  macklMry  CMitlMla 
ot  two  oyliiidcr*  of  a  jieciiliar  cionttniclian,  callrd  ihr  ptini*  cvlinder,  hariiiir 

K'iton*  my  aotirnlely  Ailed  to  Iheni.  To  oich  of  thcM  cylimlna  throe  aniaU 
rce-piwip«4  worked  by  a  (lean  engine,  are  conneded.  The  piMwi  of  tlio 
lamr  cylinder  U  $  inelie*  In  dlamcier,  and  b  lu»dcd  un  tbe  l«p  with  a  aeirbt 
uf  A  loiu:  it  cnn  rite  through  a  (pare  of  2  feet  the  tiiilan  of  tlie  other  eilliider 
Ii  only  1  iticli  in  diameter,  and  ia,  tikFONr,  tc«drd  wttli  S  tone,  and  can  aW  liie 
Ihruiab  a  tpaca  of  7  fret.  The  jiiniona  b«in)>  at  their  lowml  ptdnl,  water  ia  in- 
jedeirby  the  fotcc^umpa  into  the  print*  cyliiwlFn,  witil  the  loaded  piilona  bare 
arrired  at  iheir  highett  pointa,  in  whMi  Male  tlwy  ate  ready  lor  wvehing  llie 
byikoMatie  diacfcarK*  prcaaaa ;  ibe  walet>]waBWre  belof  conveyed  tuna  on*  ajMrl- 
tni  ni  to  tbe  other,  tlinaiKb  ili««ig  copper  lubei  of  »naB  eallbra  paadnif  beiieatli 
the  flocr.  Two  ralvc)  are  allached  10  eaeb  ftrta,  one  opening  a  aimmtiniaallvn 
briHcvn  tbe  Urgi:  print*'  cylinder  ami  (he  pTcei  eytindor.  aiid  the  other 
betaecu  ibe  aniail  pnotc  oyliuder  and  the  preM.  The  Auiction  «f  the  firit  ii 
•amply  to  lift  the  under  blotk  «f  the  peeaa  Into  eoolact  with  the  iniper  bloek  ; 
tliat  M  the  leound,  to  ^ve  the  rtqiuaile  cempteeaioa  to  the  dolb.     A  lliird 
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valve  11  Btlacbed  to  the  prev  for  the  purpote  of  dbcharging  the  wttet  firom  Iff 
evlinder,  when  the  preu  u  to  be  relaxed  in  order  to  remove  or  draw  through 
the  cloUi.  From  tweire  to  fourteen  piecei  of  doth  previouily  dyed  Turkej 
red,  are  itretched  over  each  other  u  parallel  ai  posiible,  by  a  particolu 
macbine.  Theie  psnillel  lajen  are  then  wound  round  a  wooden  cylinder,  or 
drum,  which  u  then  placed  at  the  hack  of  the  pret*.  A  pottion  of  the  four- 
teen  lajen  of  cloth,  equal  lo  the  area  of  the  plalei,  ii  next  drawn  through 
between  them,  by  hooki  attached  to  the  two  comeri  of  the  web.  On  opening 
the  valve  connected  with  the  8-inch  prime  cylinder,  the  water  enten  the 
prcM  evlinder,  and  inttantljr  lifta  it*  lower  block,  lo  as  to  apply  the  under 
plate  witL  'he  cloth  cloie  to  the  upper  one.  Thii  valve  ii  then  aiiut,  and  the 
other  ij  opened.  The  preinire  of  5  torn  in  the  l-incb  prime  cylinder  ii  now 
bronght  to  bear  on  the  piiton  of  tlie  prett,  which  is  6  inchei  diameter.  The 
•flective  force  here,  therefore,  will  be  5  tons  X  8^:320  ton*,  to  compreii  the 
cloth  between  the  plates,  llie  next  itep  ii  to  admit  the  bleaching  or  diicharg- 
iog  liquor  (aqueous  chlorine,  obtsined  by  adding  lulpburic  acid  to  the  solution 
of  efaloride  of  lioie)  to  the  cloth.  Thii  liquor  is  contained  in  a  large  cistern  in 
an  adjoining  house,  from  which  it  is  run  at  pleasure  into  small  lead  cisterns  at- 
tached lo  the  presses;  which  cisterns  have  graduated  index-tubes  for  regulating 
the  quantity  of  liquor  according  to  the  discharge  patlem.  The  stop-cocks  on 
the  pipes  and  cisterns  containing  thii  liquor,  are  aA  made  of  glass.  Prom  the 
measure  cistern  the  Lquor  ii  allowed  (o  flow  on  to  the  surface  of  the  upper  plate, 
and  percoUting  through  the  portion!  of  the  cloth  which  lie  under  the  open  parts 
of  the  pattern,  it  extracts  the  Turkey  red  dye.  The  liquor  ii  finally  conveyed 
lo  the  wBsle-pipe  from  a  groove  in  the  under  block.  As  soon  as  chlorine  liquor 
has  passed  through,  water  is  admitted  in  a  similar  manner  to  wash  away  the 
renuiins  of  it;  otherwise,  on  relaxing  the  pressure,  the  outline  of  the  figure 
discharged  would  became  ragged.  l%e  passage  of  the  discharge  liquor,  as  well 
aa  of  the  water,  is  occadonally  aided  by  a  pneumatic  apparatus,  or  blowing 
nachine,  consisting  of  a  large  gasometer,  from  which  air,  subjected  to  a  moderate 
pretaure,  is  allowed  lo  issue  and  act  in  the  direction  of  the  liquid  in  tfae  folds.  Bj 
an  oceaeional  twist  of  the  air  stop-cock,  the  workman  can  also  ensure  the  equal 
disbibution  of  the  discharging  liquor  over  the  whole  excavatione  in  the  upper 
pUte.  When  the  demand  for  goodi  is  pressing,  the  air  apparatus  is  much  eta- 
^Oyed,  a*  it  enshlei  the  workman  to  double  his  product.  The  time  requisite 
tot  completing  the  discharging  process,  in  the  first  press,  ii  sufficient  to 
enable  tne  other  three  workmen  to  piit  the  remaining  lilleen  presses  in  opera- 
tion. The  Jiieharger  proceeds  now  from  press  to  press,  admits  the  liquor,  the 
ur,  and  the  water  ;  and  is  followed,  at  a  proper  bterval,  by  the  assistants,  who 
relax  the  presses,  move  forwards  another  square  of  the  cloths,  and  then  restore 
the  pressure.  When  the  sixteenth  press  bas  been  liquored,  it  is  time  to  open 
the  first  press.  In  this  routine,  ^out  ten  minutes  are  employed ;  that  is,  224 
handkerchiefi  (16  X  14)  are  discharged  in  ten  minutes.  The  whole  cloth  ia 
■uecessively  drawn  forward  to  be  treated  in  the  above  method.  When  the 
cloth  escapes  from  the  press,  it  is  passed  between  two  rollers  in  front,  from 
which  it  falls  into  a  trough  of  water  placed  below.  It  is  finally  earned  off  lo 
the  washing  and.bleaching  department,  where  the  lustre  both  of  the  white  and 
the  red  is  considerably  heightened.  By  the  above  arrangement  of  presses, 
IGOO  pieces  of  12  yaras  each:=19,200  yards  are  converted  into  bandajmas  in 
the  mice  of  ten  hours,  by  the  labour  of  four  workmen.  The  following  engraving 
exhibits  an  elevation  of  one  of  the  preBses,  a  is  the  top  of  the  entablature; 
kb  b  cheeks  of  dittn,  or  pillars  ;  e  upper  block  for  fastening  the  upper  pattem 
to ;  i  lover  or  movable  block;  e  the  cylinder;  /  the  sole  or  bate ;  g  the  water 
trough  for  the  discharged  cloth  to  fall  into ;  A  A  tubes  to  admit  the  water ;  s 
lube  for  the  air ;  j  cock  to  admit  the  liquor  from  the  meter ;  k  cistern,  or  liquor- 
meter,  having  two  glass  tubes  for  indicating  the  quantity  of  liquor  in  the  cistern; 
/  /  glsjM  ttop-cocka  for  admitting  the  liquor  into  the  cistern  ;  o  o  stop-cocks  for 
edmirting  water;  pp  pBttem  plates  ;  qg  screws  for  eetting  the  patterns  parallel 
to  each  other;  the  snuffs  are  perforated  with  a  (-inch  driU  ;  the  lower  frame  has 
^a»  orreiiniiJ.rig  with  these  perforations,  so  that  the  patterns  are  guided  into 
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inel  campaa^encc  with  raeh  other;  r  r  nikn,  whieli  Ttcoirt,  kn<l  pnU 
tbroueh.  lb«  diichaTj^cJ  elolh,  from  which  il  Uli  into  Ihii  uvrr  Itmigh ;  >  Mop- 
cook  Mr  WXatf,  th«  trough  vilh  wslcr;  1 1  I  wmI*  tubt*  fur  Wktcr  knd  Uqaor. 
Th«  pltnni,  OT  platMy  which  «r»  put  into  the  nrcMCi  to  deltrniin«  iIm  white 
iguiM  OQ  tho  clod).  >Tc  mnde  of  tpkd,  in  Uie  fblloirins  wny :  A  tnlllt  ftani*  of 


fljUl^  vilh  tuin*i)-<ip  edgct,  ftimiiiig  k  trough  talbfr  Imei 
mH  Wiura,  B  utcd  a>  the  ground  work.  Into  thk  trougn  ia 
(Ml  a  ItU  pU^  and  firmly  t«ciir«i]  br  tcrcwi  piiwiii^  ttom  b*ln«.  To  the 
•ilgM  at  tbb  Ic«d  jil.iic,  llic'borJtrt  of  the  picco  a(  tlient  lc»d  whSch  co«ti  tho 
whols  outer  lUrCwc  oT  l)w  (xatoa  am  ■□idtnj :  ihiat  a  rirong  Inn^h  b  fbimei]. 
thtml  eno  inch  JMp.  Th«  ojin^iit  benltr  givr*  tlrrngih  lo  t!i4  Uai  b\»U,  vui 
xrm  to  confine  tho  lionor.  A  lliin  «hc«t  of  lc*i]  ii  now  Uid  od  lh«  Uiiek  pbf« 
of  Uad,  and  ii  Botdcird  to  II  round  the  edgN.  Both  ■hM't4  mat  b»  nMdo  ttwf 
moccli  b«&>r«hBnd,  by  hantmating  lh«in  en  a  (nwolk  (ton*  (nUti  w»d  thca 
finiihinit  Ihran  with  a  plane.  The  •urfttco  «f  ike  thin  ihcci  (now  altachcd)  ii 
to  b*  tortred  with  duLwInc  paper  patted  down  upon  il,  nod  upon  thia  tba 

Salicm  il  lo  be  drawn.  It  u  im>«  n*iif  tor  tht  cuIIm.  wim  In  ilie  fiiit  pUcc> 
xei  dom  with  brtw  Dim  all  the  parli  of  Uie  Mitera  whiiih  are  to  b«  left 
•olid.  He  then  proofadi  wilfa  the  iiule  looli  lor^  giorrallj'  by  block  eiittrri, 
which  an  ftited  to  the  diiercnt  civraiurM  of  th«  paiiom.  and  Mb  peip«*i. 
dirulart;  ijailo  thnxuh  the  tliin  theet.  The  parcel  thai  delwhed  are  »»*^y 
lift«il  out,  and  tbnt  the  cHonnela  ar*  furmwl  nhiob  dengn  thr  «blM  flgum  oo 
Ibr  red  cIoiIl  At  llio  bottani  of  the  cbanneU  a  lulSeicnt  sunbrr  of  amall 
pvT&ntimu  an  wade  thivugh  lb*  tlucker  thett  ofltod,  ki  that  the  diKbarKing 
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Il^tior  may  tuve  Itn  inpwH  And  egm*.  Thtu  on«  pUlc  U  finith«d,  from  «Ueti 
au  iiiipnittion  U  U  b«  ulccn,  hf  in««i*  of  prSiiicn'  ink,  on  tliv  paper  patted  on 
aciMlici  plaU ;  the  impwwion  is  Uken  m  the  lijdnitutic  prsu.  £bc)i  p«ir  of 
pUwi  consliltttei  a  art,  wbkh  nay  be  put  into  the  proan,  and  tcoKived  at 

BAKILLA.     A  lubatBAce  inpotttd,  in  canudcrablt  qaantilin,  from  Spain, 
uid  extcRBVet;  uatd  in  Ma|^aHn,  gUas-worlu,  aad  Toriout  other  cbcmical  { 
«ru.     Il  to  obuiotd  bf  ibo  inciner«Uaii  ot  ilie  mImIk  nda,  ■  marine  planli 
wliicli  M  tullJTiUed  witn  gnat  <im  In  tli«  ncigfabaurliood  of  Atiuni  »nd  C*r- 
Uiuena;  UiU  of  Alicaat  U  rnieraJly  iho  niosl  nitemed.     An  turrrior  >pccic* 
ftf  Baiills  ia  i1m  nunufactisM  in  niaiiy  psru  ul'  North  Brilaiii,  from  tlic  uIi«U 
of  linninu^  or  common  oa-wrnck,  and  form*  lueh  an  importwU  article  of  ', 
con»ierc<v  that  it  it  said  Lord  Mac  Donald,  of  (he  lain,  MaExa  lO.OOOt,  ■  ' 
year  from  III*  ktlp  abort*  alefie,  whi<^  hi*  ancMlor*  looked  anon  ai  of  no  tiImj 
whntevcr.     Tltc  lalknring  Moount  of  tbe  nuuiuftictare  "on  tit  farm  of  SlnaJ,] 
at  IJarrU."  posMawd  in  tM%  by  Mro.  Anne  Coiupbell,  ii  laktn  trtan  the  Tran*- 
action*  of  lie  Highland  Society  of  Scoilaud.    "I.  The  ware  it  cut  off  llie  tuck* 
witbacotnmonhKik,  similar  lothoie  used  for  leapieg,  but  •tron^,  and  having  a 
rougher  edge.     It  ia  ibiMi  landed  on  a  clean  qinuding  ground,  and  if  ouj  *aDd  1 
Ot  Riud  ad£«t«  to  the  weed,  it  it  eartftiUy  vathtd  beCm  landing.     The  ware, 
or  vced,  i>  then  nraad  out  erery  drir  da^,  «nd  made  inlo  tniall  cnekt  at  niglil  i 
and  when  it  ii  (nind  to  be  fnay  dry,  it  It  made  into  larger  coekt,  and  1^  la 
hrAtroTilxorri^htdtyi;  after  which,  a  dry  day,  with  s  good  hrpew  of  wind,  ■•  i 
■eUclcdforbunnngit;  vliicbopenition  it  performed  in kiCi*,ooniiTiicl*droujrh1]r  i 
efmiddJr-tuedtlanet,  the  ouUiilo  being  cuTtred  with  tuif;  iheluiglliofeaclikiln 
U  tma  \i  to  In  kct;   brradlh,  2^  feet;  and  height,  'i  h-M.     Jho  proceu  of 
bntiiing  it  m  follow*: — A  miaU  bundle  of  ttraw,  o«  heather,  ia  mc  on  fire ;  (!;• 
«lr{e*t  part  «f  the  wan  !*  placed  over  ihit,snd  gradually  added  until  the  Romet 
baeome  general  tbroagh  Ihc  kiln ;  Ibca  the  ware  to  bo  btiml  It  thrown  iu,  little 
by  lilile,  tiU  the  wbole  it  reductd  to  aahe*.     If,  hovtrer,  it  happen*  that  fh* 
day  it  loo  calm,  or  thai  the  ware  i*  not  *n£Bdently  dry,  to  llial  ilia  aahe*  cool  < 
andeaka  int<i  uhlie  eratti,  the  iiianufaeturtr  atopa  burning  any  more  until  hv^ 
rakea  alt  ihc  tahei  out  of  the  kilo ;  be  then  e«inmmot*  burning  "£*'"•  *'>^  6°^ 
on  in  thit  way  uutd  the  whole  ii  ihoioughly  burnt    The  loit  proccn  it  th« 
rakii^  or  working  of  the  uhet  with  an  iron  with  a  wooden  handle,  made  for 
the  Duipou,  until  the  wliole  U  brought  into  a  titrified  ilata ;  llie  mat*  la  oAef  , 
wur>l><  uukcn  into  pivcex  o(  *\>out2cw1.,  iu  which  itat*  it  w ready  IbrahipmenL 

ItARIUM.     A  inrliil  ditcovnrcd  by  Sir  II.  Dnry,  in  the  earth  bi^'ie«,iii  ' 
which  il  it  combined  witli  osygen,  thua  constituting  a  melallie  uxide.    'i  he  fill-  I 
Uniug  It  the  mode  of  obtalnuig  it:  lake  pure  barylei,  make  ii  into  a  poile  with ' 
waut,  and  tlaot  it  on  a  plat*  of  ptntiii*.    F«nn  a  cavity  in  the  middte  of  tha 
buryMt,  nna  in  it  drop  a  globule  of  merouiy.  Touch  ihcgtobul*  with  the  iieg*-  I 
live  wire,  and  the  platina  wllli  llie  uniillivu  wire,  of  ■  voltaic  battery  of  about  ] 
100  pair*  of  jdaBta  tn  good  action.   In  n  thorl  time,  an  aiTialgam  will  be  formed 
oonottii^  of  merctuT  and  bariunk    Thia  amalgam  muit  be  inirudueed  iiiiu  a 
b«M  ffiam  tube,  fiUoil  with  Uia  vapeur  ef  naphtha,  and  the  end  muti  then  be 
bcrmetiaallj  ■eoled ;  heat  being  tppied  to  the  roceivtdend  in  uhichlbe  amalgam 
litt^  the  mercury  will  diilil  over,  leaving  tbe  barium,  which  i«  edT  a  dark  grCT 
coletift  and  «f  a  luitra  Inferior  tu  cut  iron.  Dr.  Clorke  al■e^t^  that  be  obtotneS  *, 
mcCol  ty  cxnotiag  pure  borylci  to  the  B^me  of  ihe  nxj--liydrog«n  blow-piptk  ; 
but  no  one  ha*  nnce  tiicceeded  in  the  experiment,  and  it  Ji  generally  believed 
that  llie  Doctor  vrai  itiiiukrn,  mid  that  iha  globule*  which  he  foi-mcd,  owed 
their  luiire  and  noJiih  to  the  liiiion  the  earth  bad  nndorgone. 

UAltK.  In  Butany,  tlie  outer  ikiu  <v  covering  of  iTcoi,  the  ingredient*  cem-I 
pii>iiig  whii-h  tary  much  In  the  diHbztal  apectef^  which  are,  aeeordingly,  OMli* 
cable  to  lorioti*  purpotn  of  the  acta.  Si>me  are  liighty  iiiediuiiiuJ,  ni  JetuVi 
haik  i  turn*  art  «*««  tor  tanning  leather,  aa  iLe  bark  of  the  oak  and  Spunith 
cfaeenul.  &e. ;  loiBe  In  dyrtng,  a>  the  bark  of  alder  and  wiJnut  treei ;  tome 
ttM  tpScet,  at  cinnamon,  and  toaiia  lignca;  and  othcn  an  applicable  lodiven 
ne*,  •■  the  bark  of  tbe  cock  tree.    The  Japanete  nialie  paper  of  tbe  b«rk  ol  a 
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•mriberry  Inr ;  Mai  la  Ouli«lt#,  «  niMciM  tt  clotli  k  inail*  fraiu  llie  buk  of  lh« 
pn«r  molbfTTy  Dm,  of  the  brvad-fniil  tree,  olid  of  the  eotxit-nul  trea. 

BARKEH'S  MILL.  A  liinplc  and  in^-eDioiu  hjrdrMtalk  maehitie.  invented 
moie  iliiH)  ■  c«iitiiry  nf^o.  hv  Dr.  Itukor,  aad  fanniit)t  coe  of  (1i«  inwI  nnfile 
watFT  nulla  cvet  eoiutnicUd.  It  hu  been  rurlv  introdMMd  ia  prnelicv,  allhuugh 
il  ba*  tipm  wumlftuIaglMtlaiidiTcuuinitniMbjriiMiilKritenDii  the  wbjeaof 
hjrdrMlka-  In  !)■•  auBwcwl  mgnving,  wlikh  U  a  pcnpectivc  vUw  of  iIm  nachlDt, 


Adrcpmttiu  a  vtrtital  a i if,  moving  on  a  piiv!  ntt,  wluch  ttuidd  lie  bivl  mail* 
tif  M«r1,  Bi>d  to  ma  in  a  briiu  bIc|i  It-l  into  a  block  uf  iloMt,  at  at  <;  llils  oxi* 
fiaia<«  l^ly  ibroiifh  l)io  Iohit  mill-k'.iinr  rf,  and  It  Ibrn  fixtd  to  the  u[>pvr 
,  >!««•  *.  To  tbc  axil  ii  nljo  filed  ibe  Urf  c  rfttkol  Qlht  g,  llio  lipfiFr  Jttil  of 
witieh  f«  «xM»d*d  into  ihu  diapf  of  a  fniinel  «*  bailn,  bff  teMJving  th«  iralFt 
frMn  llie  luill-courar  or  ptiio  I ;  at  tbt  lower  )iart «,  Ihia  lube  hai  an  open  M«i- 
niuiiieation  villi  llio  liullow  hamoolal  arm  At,  eath  of  wliicb  ha«  m 
«]ifning  near  iu  Mtreialtjr  om  ane  *ld*,  and  to  aitintteij  b^  alop^ock)  (or 
Mjrolaiinjt  tbc  diicliargv,  that  the  vrtlical  tube  ■liall  aluayi  be  Kept  fiiQ  ol 
v«[Dr,  In  ordrr  ilint  the  ntmori  lene  nuy  b«  obtainod.  ai  a  laMral  prMMwa  will 
be  mnritd  in  nil  direetJano  In  lii*  berl/onul  annx,  |ico|ionionalf>  la  iha  altitude 
of  (lie  coluoin.  Xuv  this  preaure  bciDf-  removed  from  the  ipae«  faming  tb« 
MM  of  the  nperlure  nf  llii*  Hrim,  hy  ikt  watrr  being  allowed  lo  imio  tbruu^h 
h,  llicra  wiU  ho  an  excptt  nf  prraurr  on  Iba  o|i(io«ll«  M»  of  th«  nRo,  in  which 
ititrp  t»  no  |iceuun>  c^ual  la  the  force  witti  wludi  the  water  *o«1d  apoul  from 
llw  anerliiie,  were  ihe  niacliiue  fixed,  and  llie  water  penniiled  to  |ms  ihrcm^-h 
!>•    Id  ibp  prcwdlng  ftiin  uf  Itwfcn'a  mill,  th«  Wi^ui  of  Ibe  aula  siual  alway* 
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Bimml  in  haiglit  tlis  elevation  of  the  pipe  i,  which  in  tome  eetet  mieht  reader 
th«  execution  of  nich  a  machine  difficult  To  remore  this  difBcult;,  it  vai 
pnpoKd  b;  M.  Mathon  de  la  Cour,  in  RoDer't  Jounai  dt  Pkyaqiu,  fat  Auguat, 
■  7^,  to  introduce  the  water  from  the  mill  coune  into  the  horizonta]  aruu  h  k, 
vlUch  are  fixed  to  an  upright  tpindle  I,  at  repTcaeiited  in  the  annexed  diagram, 
nd  without  an;  levolTing  vtrbcal  tube,  u  in  the  previooilr  deicribed  arrange- 


ment. Hie  water  will  now  obmuilf  iuue  from  the  aperturet  at  the  ezbremitiei 
of  A  A  in  the  aame  maunet  ai  if  it  had  been  intiH>duced  at  the  top  of  tlie  tulw, 
in  the  former  flgiire ;  hence  the  apindle  ma^  be  made  aa  ihort  ax  we  plea«e. 
The  practical  dilBcultv,  in  this  airangvoient,  u  to  give  to  the  arms  A  A  a  motion 
Tound  the  mouth  of  the  feeding  pipe,  which  enlen  the  ajma  without  any  great 
friction,  or  anv  eoniiderable  Ion  of  water.  In  thii  form  of  the  mill,  o  ii  tlie 
reeervoir;  p.ths  mill  itoneij  I  the  vertical  axii;  frtlhe  feeding  pipe,  the 
mouth  of  which  enter*  the  horiiontal  arm  at  i.  In  a  machine  of  thii  kind, 
conatructed  at  Bourg  Aigenlal,  the  tubular  arma  h  h  were  each  46  inchea  long, 
and  their  inaide  diameter  3  iuchcaj  each  of  the  orificea  1)  inch  diameter,  and 
the  height  of  tha  hmA  of  water  above  the  point!  of  ditcbarge  wai  21  feet 
Though  the  fall  wu  lo  grca^  the  oonaumption  of  water  wm  luuill,  aince  it  waa 
supplied  by  a  2-inch  pipe ;  and  when  the  machine  wu  not  loaded,  and  had  but 
an  orifice  open,  U  mau  11 A  tnrni  in  a  minute.  Thus  a  prodigioua  centrifugal 
force  ii  produced  in  the  armt,  and  a  correiponding  velocity  far  exceeding  that 
of  a  aimple  fall  of  water  with  a  pressure  of  21  feet  liead.  The  machine,  when 
empty,  weighed  80  lbs.,  and  it  waa  half  supported  by  (be  upward  pressure  of 
the  water.  It  is  to  be  regretted  that  no  extensive  and  accurately  conducted 
ciqieriment*  have  been  instituted  to  determine  the  comparative  powers  of  this 
machine,  and  that  great  difierence  exists  in  the  opinions  both  of  theoretical 
wrilan  and  practical  engineers  upon  the  subject  I>.  Euler,  J.  Bernoulli,  and 
A.  Euler,  consider  it  to  be  the  most  poweriul  of  all  hydraulic  machines.  Whilst 
the  Abb^  BoMut  reckons  the  overshot-wheel  a*  upon  the  whole  superior  to  i^ 
Hr.  P.  Ewart  aays,  that  "  the  efiect  of  this  mill  is  much  luperior  to  that  of  an 
midei^hot  water  wheel,  consuming  the  same  quantity  of  water,  but  inferior  to 
that  of  an  over-ehot  wheel,  in  which  the  water  is  applied  to  the  best  advantage; 
but  Hr.  Waring  makes  the  effect  to  be  equal  only  lo  that  of  a  good  under-shot 
wheal,  when  dnven  by  en  equal  quantity  of  water  falling  from  the  same  height, 

BAKK  STOVE  is  a  kind  of  hot-house,  containing  a  bed  of  tanners'  spent  bark, 
mixed,  according  to  circumstances,  vith  a  proportion  of  earth  and  other  matters, 
in  which  are  placed  the  plants,  in  pota  or  olherwiie.  The  bed  ia  uaually  gently 
heatad  from  a  flue  underneath,  which  together  with  its  disposition  to  ferment  of 
itself  (when  kept  moist),  forma  a  powernil  stimulant  to  accelerate  and  perfect 
the  growth  of  exotic  pluits. 

BARLEY.     A  well  known  kind  of  grain,  chiefly  used  in  this  country  in  tha 
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prmntloD  of  nwlt,  tm  wlikh  *m  MiLttiia.    Th«  naral  ii  aho  \M*ri  In  liraad 
•od  HHiTM-     Wbiikcy,  gin.  and  odier  •ntiu,  ore  diitilM  (teai  i».     'I'be  batUy 

Xot  iho  sbofa  i<  lotnly  lufnr  lioiVcd  in  b>riey>WBUr  to  n  ccniintsDy  that 
■ato  il  to  lolidirir  in  llit  cMa  lUU  -,  it  i«  pourud  upoo  ■  ■kae  (bb,  aaaiawd 
with  oil  oi  t««cl  (loMadA  rollnl  out  iMo  litua  ejtioita,  and  twiaud. 

BAKM,  ot  YK«n.  ia  a  MbiUnca  whkb  aopantaa  undcc  tha  hwta  oTa  froth, 
men  or  U»  viacid,  (ron  all  iba  JuiMa  aad  iabnoM  vUiih  operiMtM  ibt 
■riMODi  ftmuntation.  It  «  oonunoatr  ntocond  fran  tba  ba«r  ntunibc<oriM^ 
and  ti  bencs  callod  iLa  bana  or  betr.  if  lell  to  JaeirCoraafDadaji^  buolsM 
vrwol,  Bi  a  MmpMUvs  of  froaa  a>  lo  70*,  U  ia  dcaonfwaad,  and  wub^OM 
tbc  jMitrid  fenawitation.  To  prvrrat  tbia  dMompoHuoc^  it  la  tba  oodtn,  in 
IVi^'lo  evB{Nfalc  it  to  a  ttUA  form,  in  aliith  alaie  it  u  wld  uad«r  lb*  Mma 
or  Irtart,  which  arlkhi,  hoircTcr,  comimMa  net  mljr  yiaat,  but  Um  boilomi 
of  th«  beer  in  tbe  vocking-tua  and  iioie-caika.  Tlu  ia  piirrhaaiil  by  th«  nut 
nwrcbantj,  tlio  b«or  draiiiml  frum  it  (hnmgh  nclu^  Mid  Ibo  nmainiWr  M  tba 
br«r  vaxliod  out  by  jiuuiaf  th»taclu  in  a  alitan  of  wakr;  tlw  wlid  matwr 
left  ia  llie  M«fa  i*  tun  dned  ia  the  open  air.  The  tru«  ytoic,  or  ftvth  of  the 
bMr,  i*  also  dried  fur  UM  is  tba  aanw  nucoeT,  aa  tb*  baktn  in  Parii  prcftr  it  in 
•  lolid  lUto.  I>ry  bnire  aaglil  lo  bo  j*Ui)w,  browoUi,  or  gnyiih  wliitr,  by  do 
meana  bU<k  <»  bt(«r.  It  ibould  not  yield  to  pnanira  by  ltd'  £iif«n,  and  be 
(qually  d(]r  tbrou^oul,  to  aa  to  break  with  a  onoolh  twGue.  When  diaohed 
ia  but  voier,  and  a  te»  diopi  of  tho  nhition  an  pernvd  inlo  boiling  watHv 
iWr  ihoudil  icnaedintely  rii«  lo  ibe  miJiioe.     See  Boaa,  aad  Uuul. 

BAROMETER.  Aii  iiiitnuneDt  bv  whkli  ibo  prtsnre  or  ilMliiilj  of  tba 
AIT  li  Btcarlaioad.  It  owuiMa  aaMBtiaUy  of  a  glaM  tuba,  oot  Im  iban  34  Inchca 
in  lengtb,  dt«id  at  one  end.  The  tube  b  coMplctdy  filled  wtlti  iMreitry,  and 
titm  mTCftad  in  a  cup  or  bos  of  tba  aanw  ineta).  Dy  invoting  the  tube,  a 
porlloa  of  tbt  marcury  will  Call  out,  bol  a  cobnon  wyl^  ia  balriil  fr«an  38  la 
31  iaehet  abore  tbe  nirboe  of  the  meOl  «iU  atHI  maai^  and  vhkfa,  beij^ 
■appotied  by  tbe  pnaanrD  of  the  air,  will  be  an  isdkatiaa  of  ita  ioiduiu  at  tbe 
lime,  Tba  baromotn  baa  anunud  a  raiiKy  ot  Bmm,  ifae  coaitnution  «f  iba 
neat  Inportant  of  whieli  «•  tlwU  (ttdesTour  to  vxplaia ;  but  we  daan  U  naoM- 
awy,  previously,  t«  enter  a  little  mo(«aiiaut«ly  into  the  nature  aad  o^ttMko  of 
tlut  lann  uf  lbs  inotmnMiit  to  which  we  balm  juttrefntrd.  The  connon  han^ 
matn  wm  ilia  difoaverj  (for  it  can  tearod^  be  callod  an  iaventioci)  of  TocrlcaBI, 
a  dUeipte  of  tbe  eeJebraied  Gnlilea.  It  u,  from  thii  circuaHtanoe,  freqiMdlly 
wUed  tbe  TorrioelliaiL  tube ;  aod  ib«  vaouooa  ipac*  above  tba  anrbea  vt  lb* 
iMieuif  ia  the  niba,  ii  called  tba  Terricallian  eacuum.  In  Ibo  eonitraKloa  of 
tbc  bwconeici,  Ihe  piindp^  ohieet  lo  be  attaHiad  la  a  pcrfcet  eoeuam  in  the 
uppa  port  of  tile  tube,  Taelleci  tbii,  we  mult  Ant  make  (be  taba  perbody 
ft«fftooiiiioi>tiirebjr«nii9«mBit)[TadiiaUy  to  the  hcatafacbBtGealMab  Tba 
(aba  miuc  btve  a  ben  anfieiently  urge  lo  rcndo-  the  eKct  vl  oapiUary  altnctian 
InatniiMi  Tlie  meroiuy  employod  to  fill  die  tuba  mual  faa  tNidnad  aa  pura 
m  pOMiUr,  by  priiMOg  H  tbrourh  the  porea  of  chamoia  lealbfr,  and  aiftorwarda 
ditlilllag  it.  A  unall  pordou  aftbe  purified  matcury  mmy  txni  be  put  into  tbe 
(abe,  and  beat  gnduaUy  applied  to  II,  till  the  mercury  bula.  AaoiIkt  portion 
may  diFii  beadiud,anil  balled  in  a  limilar  maniMr;  and  tbla  pnicoH  continuad 
tin  die  tiibe  ia  coniptttelr  fiUod.  By  theaa  mcaai,  tbe  mtrniry  iteelf  will  be 
f  utttd  of  any  air  it  may  W*«  aoqujivd,  and  Iha  air  wbioh  adherm  lo  th«  lidea 
of  the  lubu  wiQ  bIm  be  eSeetnalty  aspalled.  If  tba  tuba  bo  now  Inrcrted  mto 
a  eiigi  at  other  venwl  of  meteor;,  the  batonMer,  aa  br  aa  ii«  coaaUiuilMm  ii 
roa«cn>td,  will  be  oomplcie.  In  the  aDneztcl  cut.  aerrpreeoitttbabaraanatrie 
Inbe  invMled  in  ita  cup.  Tba  meroary  baa  Nibiided  to  the  point  /i  and  the 
nast  object  ii,  to  oacerlain  tbe  preciae  Itagtb  tt  tbe  ooluaiB  (torn  t  Ut  f.  For 
tbU  patpeae,  a  tMle  a  6  ia  attached  to  the  barameter  at«r  tbe  tup.  In  tba 
oidiaMy  ua(  of  ihii  iattminrni  aa  a  waather-clam,  tbe  i»e  and  Ul  of  the  mvcaiT 
acldom  Kcaad*  a  tanfo  td  3  inehet^  tbe  Eeigbt  of  die  cokmn  varying  witn 
ihc  atmotphorie  proHwc  frcn  U  to  91  inehca.  If,  tbntfora,  a  acalt  of  about 
4  mohe*  loog,  candUly  graduMcd  to  lantba  ti  an  mdi,  be  aiiached  at  tbe  Iwight 
diat  aoeorde  wjib  tbc  Bumbcr  of  incbet  we  bare  mcniioaod,  it  will  be  mfBcient  lo 
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Artenniiu  the  onliiuu^  cksngM  of  aunomlieric  pRuwe.  71»tc  ii,  f^,  L 
faotrcrtT,  <m«  cimiEniune*  M  vblch  h  i>  n«CMury  ro  *U«nd.  In 
mMiufing  the  bai^bl  of  the  OHnmul  ealuma.  ll  will  fa*  actn, 
ilwt  M  the  <«Utmn /«  roUi,  it  wU  MMMvilv  nuM  tLo  brri  of  ilie 
fluid  in  tlieditotn;  Md  eoninrivtM,  wbni  un*  columa  ri«M,  K  olU 
d(fn«Mlli*lBteli>f thedtttm.  OnUii*McoiuiLtlieinitialp(rint*f 
Ibe  nalc  b  ptjpctualljr  ehaneing  ite  pouUon,  tn^orawqamtlf ,  tlie 
■lunben  ea  Ui*  «c*l«  euioM  uweW*  (fa*  tnie  dijtsiiM  MtwMd  tli« 
tuHketat  the  BMroat7  in  thsttitani  anilthaloftlie  •appoMcd  Mlumn. 
To  obriatc  thii  iiicNnirtBifncp,  the  horitODtal  MCtiuiuI  nrca  of  tlio 
oup  b  ma^  eoMidtrablf  ercitt*r  tlun  a  like  acction  of  lh«  lubn, 
hf  DwuM  <tf  which  a  caniidcrable  &tl  in  the  liibe  produon  but  an 
■omMilerafale  allenilion  in  llic  Icvvl  of  tho  fluid  in  the  clip.  For 
•xampl^,  if  the  ditnncUr  of  ih*  lube  be  1  of  on  ineli,  and  tliul  of  the 
cup  be  3  inchci.  the  r«pccdTe  •rem  will  be  aa  ,^  la  1.  or  u  1  to 
S4;  hence  afiili  of  I  iiidi  in  the  Mb*  iWII  caiiteariM  of  A  of  an 
inch  ia  the  cup.  In  otdinnry  obitmbaiii,  thit  degree  a  accu- 
nejr  would  be  >ufficimt :  but  in  the  nice*  oprr»tion«  of  edence,  a 
greater  degree  of  prerition  it  Mtentlal;  hence  dlflerpiiE  cnntrj- 
vancn  have  hem  employed  for  tho  rnirpoK  of  a>ocrtainiii|i  more 
•nctly  the  diflVrcnoe  of  levels,  llie  most  ifcnera]  mode  of 
•Acting  thia  object  r  lo  make  llie  butlom  of  llie  cbtcrn  tiii)v*ble, 
•o  ai  to  be  raieed  or  dopmwd  lij  mean*  of  a  (cttw  e.  An  iroiy 
index  d  mmj  be  atUchM  to  the  loo  of  ihc  cup,  and  which  heiiie 
BncljrpointM  at  (be  low«r  end,  wu  atrr*  to  indicate  a  flxed  ivrcX. 
Before  an  oliaerftdeii  it  nada  with  th«  faaMnuler.  lb*  ecrew  e  n 
Uonednntil  the  tuiboeii  brought  exsettv  to  emndde  with  the  poinlof  the  index,  bjr 
aliiBgor  depcMing  the  bottcm  according  aa  the  «ur&ca  waiMuw  or  above  Ibat 
poiiM.  Bjr  tbia  mtann,  the  Rurfhce  of  (he  mercury  alway*  utand*  at  the  eame  le*el> 
and  brace  the  diviiiona  on  ihe  icalo  ab  will  rcpmcnl  ihr  ncluul  chniign  lu  tbo 
height  of  (he  barometric  column.  Having  attained  a  lucihod  of  riiiiiiclho  initial 
point  of  the  icsle,  lb«  next  object  to  be  Bllaiued  ia  a  means  of  reading  MTiti  indica- 
tion*  with  the  utmost  prccinon.  In  our  deKTijDtion.  wo  liave  luppoaed  the  wala 
divided  into  tmtlii  of  an  inch,  hut  thia  ia  not  niflicirntly  accurate  for  experimental 
Ntcanli.  It  would  ihcrrfore  be  nocremy  todiride  eacli  o(  time  tcnthi  iato  liun- 
dredtha  ef  oa  inch,  and  adapt  a  Rnall  miaoMojM'  In  llic  iniinimeTit,  in  order  to 
obtain  the  nrMeeeheiabt  of  the  column.  The  uiiul  mode,  however,  of  a bUioing 
Ibeac  nuUer  fubdlrMons  of  the  irale,  ti  by  nieani  of  a  vi-rnicr,  or  email  gra- 
duated plate,  which  ii  movable  by  a  ktcw,  or  otluTo  itc,  on 
the  diTided  acale  of  the  bnrometci.  The  principle  of  the  vcr- 
nia  will  be  Been  by  rcfervneelo  the  accompanying  *ngt«iin^- 
I^a6rtfirt9ont  aportion  of  the  aeale  divided  into  traihiof 
aa  inch;  let  c  if  be  the  iliding  scale,  or  vemicr.  equal  in 
Icnfilb  to  1 1  diiiaion*  on  the  principal  Kale,  but  divided 
into  only  10  equal  pnTla.  From  this  airDn$;cmenl,  it  «il]  be 
*evli  chut  every  division  on  the  vernier  will  he  the  tenth  part 
of  1 1  lentil*  of  nn  inch,  or  rrery  division  b  equal  to  1 1 
Hundredth!  of  an  inch,  and,  conicqiM*it1y,  eveiy  diriuon  i^n 
the  vernier  exceedt,  by  one  huadredlb  of  •□  inch,  cvct- 
diviiion  oTi  tlic  principiil  tcalec  SupipOlc  the  vetniw  placiii. 
ai  in  the  diagram,  ao  Ihnl  ila  npper  edf^  J  may  be  exocili 
even  with  tlie  eurfacc  <  vf  tbe  incrciity  in  the  lube.  If  we 
examine  the  principal  icnlc,  we  tholl  pntcrivu  ihni  the  iiicr- 
cujy  itands  aomcwhat  higher  than  39  inchc*  end  4  trnihi. 
If  we  now  Itiok  ut  tho  vernier,  we  tball  fmd  that  the  divi- 
(iDn  4,  ira  ill  iiiTfacc,  coincldri  with  a  particiilajr  diviaiun  on 
the  icde.  Now.  aa  we  have  lecn  that  each  diviaion  on  the 
vernier  ii  one  hundredth  of  an  iacli  greater  than  one  diviaion 
nn  the  acale,  it  follow*  that  the  tpaco  fi-om  29  up  to  tlic  level 
of  the  mercory,  >•  4  tenlha  and  4  hundredibi  of  an  inch. 
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■ad,  Matequmtlv,  tli«  true  «!iiliiidi  «f  tlie  e«Jimii 
it  SO  indiei,  44  tvixdredtlu.  Id  uiiag  the  wniJrv. 
MfwldcniU*  pr«ci)loB  oimI  bt  titi|il<ivrd  in  iiukltig 
iUupp«r  ednalMipBltothocurrtddirtMoarine 
BBrcinr  in  tn«  tnbc  wic^  coOfMucnlly,  it*  acciirw^ 
will  niit  dtpHid  vffoa  111*  •kUl'iil  mooipiiiLiiion  or 
the  ohtuntr.  To  obiiatftlii>,u>il  render  ibeboift- 
n»»ler  •clf'rpgulkltng,  Mr.  Chriitip,  Stcrvtsry  l» 
Ilia  London  M«ch*aic>'  luittuition.  Km  lnv«M*d 
and  eonaUracWd  k  boromolcr,  in  which,  fajr  meani 
of  a  SmI,  Ike  v«mt«r  ■  ael  nl  Us  proper  Mgbt 
hf  lh«  Mug  or  Ailling  of  tho  marcuiir  lutlf. 
Tna  tMncscd  ticleh  wiU  ifaov  in  wW  Ike 
tni)iroTen>«nt  canii*M.      Hm  a  be  rvprnentt  a 

Slata  barometrr  tubs  abnut  3S  1ii«I;m  lon^',  exala- 
T«  of  llio  pan  ir.  It  li  not  Iru  Omn  ii  i]iiirl«T 
of  an  inch  diain«4rr  iniidc.  and  cnlnreed  at  the 
lop  a  lo  about  (no  Indies.  On  tliv  turrwe  of  (he 
sarmury.  khown  by  iIm  nhadin^.  rnla  a  •mull  gUi* 
ball,  or  float  d,  nipponinj;  a  (lender  itcd  itin,  4 1 
«ithiliBltKl>ed*«mipr/.  Thi> wirtpiMtilonwJy 
tliMUgtt  a  piidit  hola  in  tho  prajrciloa  f  to  keep  U 
cloM  to  the  wale  of  laebei  i  i.  In  other  rcapMU, 
the  Mtalo  and  Ttnilor  arv  litnilar  to  than  of  lh« 
oonunon  baraoivtH'.  Th*  upnff  part  of  tho  *n> 
Uif  cd  tube  brin^  vaoaoiu,  the  nwKurjr  i*  pr»- 
venlcd  from  doONidlng  by  the  pmatu*  of  tho 
atmotphtra  on  ih*  mrr«c*  at  J;  and  aa  the  proo- 
lUM  MciCMcs,  U  will  force  don-n  iho  mercury  la 
the  part  e  ft  of  Ike  tube,  and.  roniequcnily,  caiiaa 
il  (a  rJM  io  the  leg  a  t.  Ax  tlip  luilaeu  al  J  {Mt, 
the  float  canyiag  ih«  vemtiir  fHlln  <*li!i  ii,  and  thai 
the  edgt  of  the  Terelcr  being  itlvnvi  krpt  al  a 
l^ren  diicance  limn  the  luriace  of  tli?  mercury, 
■ill  indicate  ihe  pr«ciio  amunnt  of  any  change! 
that  mny  oemr  in  almiMphotic  pMMnre. 

In  order  to  incrBnie  (lie  extent  of  the  baro- 
BuMric  clianj-Fi,  a  coritrivniic*  >i  ■omttimas  adopleil, 
callfd  the  dia^Diinl  bnronKtcr,  which  i*  repwaroled 
in  F^,  4.  fr  c  d  il  the  ^lua  tube  bent  at  r,  the 
altitude  of  which  u  leia  iban  2S  inchH;  bttice  cb 
hicludM  tlie  whole  barotneDrie  ran^  in  tbe  ptcaeni 
(brm,  while  a  c  i*  the  ran^  it  would  hare  wen 
Iho  whole  of  the  tube  rortioaL  No*  U  fi  ma&i- 
tnt,  that  by  decrMting  the  angle  at  e,  m  a*  to 
bring  6  c  nearcv  Iho  iKniiantBl  powlien,  <re  can 
make  it*  proportionate  Icnnh  to  a  r  aa  gieot  ni  we 
plcai*.  SiippOM  ft  e  to  inclined  that  ill  length 
«kall  be  three  tioKi  fcrtucr  llian  a  e,  iben  evotj 
riae  or  ttX\  of  1  inch  in  a  e  would  be  Miuvalent 
lo  a  ria*  or  &1I  of  3  inehn  In  ft  c.  The  dURcitlnr, 
however,  of  obaerving  the  prec***  h*i||ht  of  tn* 
tncrciiiy  in  iKi*  amageiMent,  inote  than  eounler- 
hahincei  ih«  adraoiago  reeulllng  frooi  tlie  exttnded 
ranie,  and  [bit  fbrm  b,  ihorcfbre,  atUoik  «dep<Ml. 
Tlie  wlteel  bvomelFT  i*  another  conlrivaiwo  ftir 
•ttlaigln^  the  acale,  and  rendering  oniauu  cliangea 
mere  eMiIy  obterred.  Thu,  which  ii  ibt  coBinMKi 
deneitio  baTonttter,  i«  repreeinled  in  t'ia.  i,  in  which 
^  ft  I*  the  loQg«r  l*g.  a  ft  lb*  abent*,  m  which  the 
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cbanMi  of  aldbiSe  occur :  for  as  the  diamcta  of  the 
bulb  d  at  the  top  is  Terr  largCi  compared  villi  the 
diameter  of  the  tube  at  e,  a  tmall  fall  in  d  vill  be 
eqnintleiitloaconsiderableTiseinllietubeai.  Thw 
tha  rnrfMO  at  c  maf  riae  3  inchea,  and  thereby 
thorten  to  that  amount  the  distance  between  the  two 
iur&M*  of  the  column,  which  ia  the  true  height  iu»- 
tained  hy  atmoapberic  preuure,  without  aensibly  af- 
fecting the  level  at  d.  Ate  there  ij  an  iron  ball, 
floatiDg  on  the  «urlkce  of  the  mercury,  atid  partly 
■npported  bv  meani  of  a  thread  paaiing  over  the 
pulley  D,  ana  carrying  a  imalt  counterpoiie  at  w.  On 
the  axil  of  the  pulley,  an  index  i  is  fastened,  which 
moTiiig  with  it,  brancbet  the  circumference  of  the 
droilar  plate,  on  which  a  scale  la  drawn,  to  repre-  ' 
sent  the  rise  or  fall  in  inches ;  and  also  the  terms 
fair,  changt,  ram,  S[c.,  which  certain  altitudes  have 
beon  improperly  conridered  to  indicate.  In  this 
arrangeDient,  it  is  manifest  that  as  the  column  ii 
aupported  by  the  air's  preuure  on  the  lurlaco  e, 
any  dimmution  of  that  preasure  will  cause  the  mer- 
cury in  the  longer  lee  to  fall,  and  that  in  the  shorter 
to  rise.     On  we  otficr  baud,  if  the  atmospheric 

firoasore  increases,  the  mercury  will  rise  in  the 
auger,  and  faU  in  the  shorter,  leg ;  hut,  aa  before 
obaeived;  the  change  of  level  will  be  scarcely  per- 
ceptiUe  in  the  former,  on  account  of  the  enlarged  diameter  of  the  upper  part 
The  changes,  then,  that  occur  in  the  shorter  leg,  may,  without  materia]  error, 
be  considered  (he  representatives  of  tlie  changes  that  are  continually  oecurriug 
in  the  atmosphere.  Now  it  will  be  evident,  on  inspection,  that  as  the  ball  c  ia 
partly  supported  by  the  mercury,  it  will  partake  of  its  motion.  If  the  pressure 
of  tM  air  increase,  the  surface  at  e  will  be  depressed,  and  aa  the  iron  ball  must 
(iuLwithil,thethread  to  which  it  is  attached  Jf  ill,  at  the  same  time,  communicate 
its  motion  to  the  pulley  p,  and  through  it,  to  the  index,  which  will,  consequently, 
move  from  tha  right  towards  the  left  of  the  graduated  circle.  On  the  other 
band,  If  the  atmospheric  pressure  decrease,  the  surface  at  e  will  riss,  and,  with 
the  uaistance  of  the  counterpoise  enforce  up  the  iron  ball,  and,  by  this  means, 
turn  the  pulley  and  index  in  an  opposite  direction.  There  are  two  sources  of 
error  in  Inis  iostrument,  that  render  it  inferior  to  the  simple  vertical  barometer. 
These  are,  the  pressure  of  the  iron  ball  on  the  surface  of  th»merci;ry,  which 
necessarily  increases  the  height  of  the  shorter  column,  and  the  friction  of  the 
dley.    It  is  impossible  entirely  to  annihilate  these  causes  of  error,  and  hence, 


s 


lor  philosophicar  purposes,  the  straight  barometer  is  preferred. 


Kg.  6. 


The  Syphon  Saronutir  is  on  ioHtnunent  used 
to  ascertain  the  pressure  of  air  in  the  partially 
exhausted  receiver  of  an  air-pump.  It  consists 
of  a  tube  bent  as  in  the  accompanying  engrav- 
ing, Hg.  6.  Each  leg  may  he  about  4  inches  in 
length,  and  one  a  b  completely  filled  with  puri- 
fied mercuiy.  When  the  instrument  is  con- 
nected with  the  air-pump  by  m«ans  of  the  screw 
at  d,  and  the  air  partly  exhausted,  the  mercury 
in  ^e  leg  a  b  will  begin  to  fall,  and,  conse- 
quently, rise  in  the  branch  eb;  every  inch, 
uerefore,  that  it  fulls  in  a  b,  must  be  reckoned 
equal  to  two  inches  in  the  straight  barometer, 
lliis  instrument  does  not  begin  to  act  till  the 
air  is  reduced  to  about ;  of  its  original  density ; 
but  tliis  is  no  inconvenience,  aa  its  indications  are  seldom  required  till  die 
exbaution  is  nearly  complete.  If  the  lega  ibe  lengthened,  and  left  open  at  the 
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lofi.  at  In  Kg.  7,  Iki*  IwonMia  bcoaoMi  •  umAiI  RpptadAM  Is  Ike  Mnm 
•ngiii*,  ia  MCfTtajalnc  th«  pwware  at  iit*m  oitfaia  (k«  boiler.  Wlion  it  l> 
auacbal  lo  tlic  boiler  b;  ihc  tavw  d,  knd  iho  otr  or  ricam  In  ttia  luil«r  Iim 
the  MiM  cUslicii)-  ai  the  pxtcmat  >ir.  the  meiciiry  iUn<li  at  the  uiuc  beigbt  in 
both  \ig»  i  but  M  Mon  M  the  Mam  iucreMM  in  eluticily,  tKr  mcnrun-  vill  be 
depranod  in  the  1^  « 1^  and  riw  in  a  A,  and  tho  dtfiiivncu  bvlaucii'  tlic  t»D 
leMi  will  b«  proportueul  to  the  difleraice  betwMa  the  extental  and  lalMval 
priMi'"'-  ir  >^  cuismMi  barometw  eland*  at  30  inclwf^  and  the  diflerenco  cl 
level  bciv««B  Uia  two  nuAcaa  i>  G  indua,  llie  alailMely  of  lh«  tteaia  wlU  b« 
j^  «r  ;  gTMtor  than  the  piruurc  or  daalkthr  «f  tke  alBMipberc. 

There  are  etW  fottni  of  ibe  baromMer,  but  Ihirir  eomparaiive  uainpaitanca 
MCiden  it  nwateoMary  to  dmeribe  tbcn  bfre.  Wc  ilull,  ibenfora,  prooMd  to 
aomidtr  tbe  hmM  unpoitant  puipcata  lo  which  thii  imtnmcM  la  applied. 

Til*  matt  imaiedlAte  lue  of  the  bmiDeler,  for  Kionti£c  purpoua.  i«  the  oaeof 
tainMOiit  of  tbc  anount  and  Tarialionof  aDuemilitrie  prcanm.  The fluelaationi 
in  (be  preiMRe  beii^  obaerrcd  in  oeantxioM  wub  e1uut|tr*  in  tbe  iiai*  of  ibe 
K«athi*r,  a  geneni  oomtpoadenea  I*  tuppoeed  to  irnrvul  betwera  tlieee  tOto*. 
Tbe  indnimmt  hat,  from  thta  ctTMnwlancei  boen  cellad  a  wtalA*T  jiatt,  Ruba 
have  betn  aUcBapted  to  be  ealaUuhed,  by  whkb  the  ^pnaehiaK  uala  eif  the 
WMthnc  BiBjr  b«  ndlclcd  ttma  the  kefgU  of  tbe  menniy,  and  l£e  word)  ran, 
fiir,  tA*ngt<iUf,  Ac  an  •DCiarod  on  tlie  KalOi  of  ocnninoa  haranietcn.  Theat 
Ba^  are,  bo««r«r,  entittM  lo  im  alteniioa,  tiooe  it  i*  the  ebanm  ibat  eoenr 
hi  Ilia  h«ighli  and  not  the  abaotnia  baleht,  tba(  Indieaia*  apfiroMlilBg  ohaafea 
InAuweMhar.  TbtTorialioiiin  tha  Jtliudeef  diabaramMerlnagivanplao^ 
tegellier  with  the  ooneapoMdng  dMagea  of  ike  weather,  have  been  rcRularly 
raended  Ibr  a  ooniiderahla  time ;  and  It  >•  by  an  «ixao  oomparUoa  of  thoM 
raeulb  that  general  nU«*  are  to  b«  found.  At  prMent,  the  heal  nilai  are  )i*Ua 
to  tone  Bnet«iainQp  at  timei.  Tbcae  whUb  hare  been  oonndered  Ua*t  liable  to 
•irot  ar«  Ihe  following :  I .  Gmetally,  the  rieing  of  tho  Dkeiany  bdkatai  Cur 
TCMbv  i  iu  fall  eliuwi  (he  approdch  of  foul  WMthar.  3.  In  lulbry  wwbtr  tbe 
mi  of  ibie  nemry  bdicalu  oaming  tbundar.  In  wialer.  a  rieo  ladinia*  &oaL 
In  frost,  itt  bll  indlealM  ibav,  and  ilaiiM  indioaUaHiow.  3,  Whateievdiange 
«r  weather  mddenl  vfullow*  a  eliuiga  In  ifaa  barouMer,  nay  ba  axpeeled  to  bat 
bw  •  ibart  tlsta.  Tbu*,  If  fair  weaihar  (bSow  iinnwdialeljr  tbe  rise  of  the  mer- 
eviy,  Acre  will  be  Tcry  little  of  it ;  and  in  the  *ame  way,  d  Giul  weather  follow 
tbe  fan  of  Ibe  mereuiy,  it  will  lait  but  a  ihorl  time.  i.  If  fair  weatlwr  oon- 
lanttr  for  svvoral  dan,  during  which  tbe  RMreury  oonlintutlly  foIU,  a  hxty  soo- 
cwian  of  foul  weatncr  will  probably  ennie ;  aod  agaia,  if  foul  veatber  continiM 
br  Mreral  days,  while  the  n»ercury  oontinually  rista,  a  long  suecaadn  «t  fotr 
weaibn  win  probably  nwcMd.  a.  A  fluctuallqe  and  nnaettled  stale  b  Aa  roer- 
Mitiil  eohnMi  indkatai  cbangaabia  woather.  Th«  other  iBMtant  [nupoee  ta 
triiUi  lb*  barooieter  ii  appBed,  wdwmeaiurtmeBt  ofaliiudai.  If  the  aimo- 
wfhtn  w«ra  a  Hqiild  of  naariy  Mial  dndty,  like  water,  tha  meafurMaent  of 
heighta  by  tha  batoDielBr  would  M  Ibe  sunfilMt  proof  fana^naUe;  liir  w« 
ihooU  bare  iben  ody  W  make  dm  nperinnit  to  ateetrtaki  bow  much  ike  omt* 
onj  would  bll,  In  riling  totkabdgbt  of  100  faal  for  axaranle,  and  then  tbe  foil 
Ibr  too  or  300  feet  w«ald,  of  eounc,  be  deobU  or  triple  Ibe  famMr  ona.  But 
tbe  denrity  cf  ah-  i*  well  known  to  decresae  aa  we  ascand  from  tba  aanK  ao 
ibat  U  (be  height  of  31  ntUaa.  It  la  only  ona  hatf  its  (btuinr  ea  the  antfoM  of 
ibeeaith.  ('roei  ihisilnititba  tvidani  that  iflbaneraoryfolloae-leWb  ef  n 
lock  in  riling  throiub  ibe  heighl  of  100  foc*.  wa  maiC  riia  theougb  ■  greaMr 
bright  to  oanie  a  falTof  another  Unlk.  Tba  bright  of  lb*  anibea  of  the  amo- 
■iliera  above  that  of  tha  aaiih  b  CMMbkred  to  be  abont  50  mika ;  and  wa  have 
already  obarrrtd,  that  at  tbe  bright  of  H  milea  the  dcMiiqr  ia  reduead  to  ««•• 
halt  Hmoe  wa  ahouU  Aa^  by  aaeaading  lo  tba  haitht  of  41  anika  in  tha 
aUneapbmt  tbe  mettmy  wmiU  atand  at  ono-half  ue  hrigot  of  another 
Uemneter  at  the  lurfaoe  of  the  ««tL  If,  however,  the  deeraaM  e/  dcnrity 
wata  «Aclad  by  the  height  alonck  the  daleminatioa  of  allitiidea  wodd  b*  ooai- 
pantiraly  easy,  ■•  a  sinple  fomula  nuy  bo  prcn,  wbiek  would  inunediaiety 
■bow  the  nUlkm  between  tka  bright  and  denri^.    Tbe  draiaulane*  that 
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tnUrfcrM  wllh  bu(anetri«  obMivaliooi,  ii  t«intwratiir«,  arliiuh  iAcM  Am  k 
two  wajrt.  I.  Inonwc  of  UmpenlureeEpMidi  tlie  mrTciiryn  HwbtTaiBldir, 
Utd  therab;  Vkutca  lb*  columa  M  b«  longer  than  M  lowtr  tempenlUTM^  SL 
Tb«  air  ilMlf  bvcomM  expanded  by  hia;  uid  htfiir*  iho  eolniim  baoninM 
Imgthtncd  vMiMit  atij  'meniat  in  ib  abMJale  vricht.  It  niighl  bo  thotixlM 
IhM  dine  «lb«t«  <NI*  loo  tiMal  K  influcncv  MmiUy  the  Teiulb  oT  our  obMt^ 
iradom;  but  it  m«it  b«  ranembcrt^  that  m  v*  uecnd  fm«  th«  MrOi,  lh« 
twipmtiiK  of  tlie  air  npidly  ■JocrMt^  m>  that  at  a  entdn  beifchi,  dcpcndnu 
on  ihe  iMiUiile  of  lli«  pwo,  >  IVtvxing  InnptrHiwe  coiurtaBtlj  prvraib. 
Putdng  Ml<i«  Iho  «ei)a  of  «kaii|t«  of  UmjMTitiiirf.  Iha  donUt*  lula  for  dfUr- 
lidmiif  bnghti  it  ai  fellum:— ObiSrTD  the  linlKbt  «f  tW  Mnrmry  at  ibe 
botlMn  aed  (op  or  tha  slllUida  lo  bo  •acTtaiiwil ;  take  ihe  logarilhou  of  iIipm 
hrlchu,  and  multiply  tbeir  dHftrcttw  by  lu.OCHI,  iha  p«.du«t  ta  iIm  aMwtv  In 
tklMtu.  Him  nippan(h«  mncaiyal  thefiHilof  a  noiuilain  to  ttandM  2P,5 
fndMiV  a*"!  at  'U  xminlt  2it.i  tneho,  tha  catctiiatiDn  woald  be  m  roUowc- 
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wbieh  ii  tlie  altitude,  suiipoiinf-  t))p  traip*nliire  u>  be  nt  31'  Fahr.  If  dw 
lemperahire  dlAcr  frotn  iliis  it  aiul  Iw  obierrfd  at  tlic  uppvriod  IvimaUtJoiH 
feE»d  a  in«aD  of  ihi  tvo  Inkeiii  W  tddiiw  lliem  tofiatliar,  and  dividine  ib«  niiia 
by  3.  If  llie  mean  tliua  obtninM  tiaeeaSr, ihe  oltiludo  before  obtained  nmii 
H  mrreatut  ^  for  evi^ry  dpgrrv  of  dlRi-rvitco  bptwMin  tlwm,  and  tit*  rmo.  If 
«o  wiak  to  eotrecl  (lieotlieT  error  «Ti»n)t  fmni  ihr  i-xpnniteoi  or  contrtctinn  of  tLe 
mcmiryiniliabwameicr.  » inuiioh«neilicicinpFnnirc  of  ibe  mercury  at  llie 
Bppat  and  lower  alatlon ;  then  lb*  alliind*  of  ih*  loireroneniovlbeincivaMd,  o* 
the  hlgW  Mie  dlaiinlihtd,  ^  fiut  for  aaeli  degrM  of  diOVmiM  bf twe«n  lli«ir 
loimwraMmi.  To  Uicse  vlio  n«  unacoatlomod  to  llie  uto  of  lo|rariihic>,  tlie  &I ' 
loraiff  tli)«  may  be  prFferred :— l^be  tbe  mm  vid  difference  of  ilie  upper  and 
lower  IwroDielrie  l»«^hl%  and  divide  on«  by  tlie  nOier ;  multiply  tlie  e-.iiUfiii  by 
BMDO,  and  It  will  then  aaiwer  in  ffet  for  a  icinperalurc  of  ii".  Suppoic,  aj 
Mutt  Um  bdiihl  at  (be  lowtf  Mation  1«  be  29,i.  and  at  tlie  upper,  'i&.i  tlivn 
99.6— 3&4 
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3»Jt  4-36.4 
And  MH  X  fi^uo  =  :i047  feet. 
Thii  rpiuti,  it  will  b*  well.  fJie^nU  tlic  olHor  by  IM  ff«1;  il  n  not  so  cxnct, 
but,  in  many  cue*,  il  nuy  vrre  to  fumiili  a  lolrrslite  ajiprouiiiatioD.  when 
kgarjlbmie  labtn  nie  KM  at  liiind.  Tlie  <urNttiana  for  ttinix-mturv  nuty  b* 
amlted  e«  io  the  oilier  rormula. 

BAROSf^OPE.  An  iaalramenl  for  ■Imwini;  the  tri^igbt  of  the  atutntpbcre, 
frt']iii>iitly  confotiiidMl  with  tlie  Daiomi-b-r:  the  lonixr.  huwrvor,  only  ptuit* 
lliBl  the  *(7naaph«««  ha*  weight;  nliile  the  latter  delMminei  il>  tnic  quantity. 

BAHHEL.  Tbieattiele,  a*  made  bycnupn*,  iiloo  well  knonn  tu  nerd  n  de- 
■c^ptlon;  but  the  air  and  water-dgfa  t  melallio  barrt la  employed  ia  llio  Brilitti  nary 
for  freMTviag  preriiiana,  ftvn  ihrir  peealiarity  of  •inietun  and  adlity,  require  a 
plaee  in  tfab  work.  Hhmo  wbicli  «e  >haU  deacribo  are  of  the  mott  improved 
khdl  and  welvMtBltd  by  the  late  Mr.  Robert  DlcheuiKiii,  of  Ibe  Eagle  FouDdty, 
SeieUiwarh.  Thete  banwh  ait>  ni*dc  of  wrought  i/on.  of  a  cylindrioil  fonn, 
VTlh  B  vun.  vildered  or  rivetled,  in  ibe  aiual  way.  To  ittengllieo  the  figure, 
and  adapt  it  tea  the  rrception  of  the  hndt,  a  tlrung  iron  lu>op  it  rivetiM  M 
each  ead  of  lb*  cylindiT.  Tbtfv  hoou*  ar*  pr<iparDd  at  the  iron  worlu,  br 
roUtng  thenn  into  tlie  form  of  a  rebate.  iKoirn  in  leetioo  at  h,  ftg,  1.  By  thi* 
diagtiun  It  i*  alao  aliown  tW  tlie  hoop  ■•  faatened  wilb  In  ibickeii  jiatt  agniii 
iho  lUe  of  iba  band  a,  about  an  iiicu  below  the  extreme  edge  ol  (he  Mmef^ 
Unu  flNning  a  deep  groirc  bvtwMti  ibe  tide*  of  ibe  bam-l,  and  the  th'uiueki' 
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ftn  of  ihr  T«t>U«>l  boopk  for  Hw  nccptian  of  the  itag*  of  Ibe  h*»S  t,  <thich 
•pfoan  u>  be  mod*  by  b«n4iiif  the  ^plMry  of  ibo  ii^l  n  uUr  irao  pluo  to  ■  ri^ 
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■nf  ic  with  ill  phn*-  Pniviou*  lo  iht  itriving  down  oflbii  Itnul,  •  mci  of  potfc- 
li^,  MOipOMd  rf  hcmpbandi,  or  enm*r>  bath^r-thavia^  ii  to  be  nunni«d 
|nl«  lb*  gioow,  M  W  tWotiMtl}'  lu  exdude  both  kit  lad  IDaittuf*.  Tu  atcmt 
the  boUom  h«Billn  iu  plaor,  tha  thin  prowoting  »dg«  of  Ibc  boon  !•  lo  ho  hwn- 
IBtred  down  itp<ai  the  Mtaiu,  utd  over  Uil*  (■  la  b«  rhMled  a  Ou  i»a  tin*,  to 
■CTV*  Ibo  putpMe  of  the  oriinaiy  eUnxn  uf  ban«lt,  th*  PxWior  eige  at  whEch 
■hould  cxtcnil  ■  liuU  bfjroad  ib*  fvripbirrf  of  (he  oyliniWr,  lo  il*f(«d  lh«  ildM 
or  tlie  bami  in  tuUlaf^  It.  Tbc  nppc*  IichiI  of  Ik*  bMT«I  i*  •*>  conMraeted  m  to 
(m  maovnblo  «l  plpunrr,  ib«  hoop  wbieb  omminocribvi  it  btlnj  Um  Mne  m 
IbM  oo  thf  botiqio  :  but,  iinUHd  tt  bflag  h«niKi««d  Am,  it  m  bft  tron,  « 
■howa  M  /Vy.  2.  '11m  bi-jid  i>  placed  kiM  wiUun  »  nnillHt  gnon,  Ukd  >*  bMcM4 
Buwn  by  incun*  ef  a  imicbFr  ff  lalch-bolti,  Himo  lalch-boh*  tin  alt*clM<d  (0 
Itie  brad,  or  tnovnUr  to\  tt,  hy  m«M«  of  a  phot  M  one  cad,  upoa  whioh  Ibvy 
^urn,  andandi^BcidownyiiMlolotwilaUinaifolliimighiliepmtvtitiglKKf^ 
nbich  ikrtt  uv  aoi  tnadt  ia  •  panlkiT lino  vith  lb*  top  of  lb*  cailt,  but  olant, 
•0  Ihut  mhttt  til*  Ulcb-bajti  are  dtii-m  into  them  by  a  bunmor,  Ihay  dnir  iha 
flan^  head  Into  th«  d«up  fiTOOVC,  vhich,  b«ifl;  previoutly  pacttd  la  tha 
nuuinrr  bebre-ndiliunra,  tnak*a  tha  jonclioa  p«H*elly  air  and  wat«r4ight. 
Tlii*  kind  of  OMCT,  like«i(c.  admit*  of  iu  bHiijt  vei^  t*iMy  NMoirod,  by 
diiviti)r  bade  tlir  lalcb-twltt  «ith  a  batnam;  aad  llio  laocnventMtcc  fbtninly 
oxptrieiiMd  la  Oie  tiuiJlan*  at  iha  apnltirvt  in  uiMiglit  voMcli,  n  hopeia  «oa^ 
f  iMely  rtmoT'd.  ibe  owninx  beiiiK  oi  vide  aa  the  biuNl  Itorlr,  to  lliat  la^K* 
Btallffn  may  be  MawM  in  il,  and  the  pocking  and  rernvtrng  of  tbo  conuati 
(mUly  fodmaii^.  M»ial  caaki,  haiwiolan  omployod  for  wBibr  purpoaoi,  were 
IMDally  coklvd  uiDi  paint  lo  pcervat  oxidatioa,  and  raadar  tham  vatcr-lidMt 
whuli  «M  found  lo  cwniniinicale  a  had  ftavour  to  ibe  flour,  biacutt,  or  ouw 
aaaleflal*  wblch  thity  coolainod.  To  mnvd^  ihi*  Inocmvonifuce,  ibo  putenleo 
coalj  the  barreti,  both  inaida  and  ouliidr.  iriih  any  at  the  «ell-kn««»  watar- 
praor  rona]H)ulian>,  which,  while  they  plftfcltiidly  prevent  oxidatioa.  will  doi 
eoinisntiieale  any  iinplvManl  laini  lo  llio  qrlJcba  vf  Tood,  erta  in  lbs  hullMl 
ctinuUM.  Tbo  palenu*  ba*  arloHcd  tha  IbUawiag :— To  I  pound  ed'akoiilAboiuc 
(Indian  rubber)  odd  8  «i.  of  Uack  rain,  and  S  ox.  of  Veaice  lurpendae;  lot 
tbe  caoutchouc  be  rut  into  iraill  piacat,  aad  axfiaw  tliu  mixture  U  a  heal  of 
teOo  for  the  foacf  of  31  or  36  bum.  Wbm  duaolral.  It  i*  Iu  h«  iptoad  upon 
canva**,  or  oliitf  fibroint  material,  and  ibtn  paawd  hctwren  cyliailrkal  rolUn 
to  cive  it  an  tirm  ronBUfncy.  TTitb  tbla  anaiarial  tbe  ban  ek  ate  lo  he  ooatcd 
|belh  williin  and  triihoul,  oxcrpl  in  the  eaao  of  ilry  gooda,  lucb  a*  Uiruila, 
iBour,  Kx.,  whnn  (be  coatii^  of  the  citeiiM'  alone  ii  <MitJilw«d  Mifficiaiil,  and 
'lb*  inU*rior  fUfface  of  tbe  inn  may  be  broowd  in  ibe  lame  Manntf  a*  ntik- 
F'batrela.  For  uiU.  ur,  raniiah,  &c.  tha  inaid**  of  iha  bantta  bara  do  coeSng, 
-4faoae  matariaU  bcinf,  of  thenielves,  prewinativea  tf  alatl  oxidaiioo.  In  aoma 
-  «a>M  uf  dry  goodi,  Ibe  tnridr  niay  be  coaled  with  the  tfainacat  «iil  chaaptal 
woven  nnttrial,  or  even  papvr ;  and  tlieto  may  b«  allHched,  by  aay  (bfap  KiiMl 
of  ennrni,  tbal  will  rffetliMlly  oxchide  die  air  and  Bolaure. 
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BARROW.  A  inAehiiio  Rx  naryaig  lowb  fajr  idmimI  labour.  Butttrc 
an  of  two  cUmm:  hand-bcrrovs,  and  wliaal-barrowt.  Hand  barrowi  eoufat 
nondjr  of  a  until  pUlfnnu  ■Roclit^  to  tvo  pulu  pniJBstiD^  vqualljr  from  Mcfa 
nidi  and  <amcd  bjr  ivo  mm  ia  tfac  maniiFT  of  ■  «*diui  chaii.  WlMol-burtuwt 
are  Mad«  of  various 
tormt,  widely  dif- 
fering ftom  encb 
oilm.  to  luil  tbf 
pactlcular  work  br 
whick  they  are 
intended,  at  «x- 
Mvalot'a  ban«w% 
briekmaker'i  bar- 
rowi,  ftc^  but  all 
of  them  ore  toty- 

(tracwd  villi  a  tingh  wlwel  In  front,  and  two 
handle*  boliind-  mrrow*  oic  an  ndvnntngtotii 
node  of  employing  the  power  of  men :  acratd- 
inc  to  Coulumb.  •  man  with  a  barruw  will  de 
hM  u  miicb  mure  work  a>  he  cun  do  with  a 
hod.  The  longrr  ibe  iu*mi  of  ihc  bunow,  the 
t««»  t»  the  Ubour  of  whevling  It.  A  grtut 
io^irDVcnimt  bu  been  made  in  whrcl-bartuw*, 
by  the  udditicin  of  two  long  leatiprinsi,  in  iha 
cuter  end  of  vhicli  llie  piiul  of  llio  wheal 
tMnil,iiuUad  of  being  camr>d  by  iiilT  inflexible 
■fme^  aa  berttofore.  In  the  conitruction  of 
dockli  canali,    eaibaukment*,    Kc .    une  i-riy 

Seal  portion  of  the  labour  conaiit*  i(i  riiiitliiE 
t  tanfa  from  a  lower  to  *  hi^lifr  l«««l.  ana 
ihiaiaroottlydone  by  barrom ;  but  ilio  common 
moda  of  baiTOw  ing,  by  which  one  man  ii  drawn 
■linoelvotticallyupan  inclined  plane,  along  with 
■  loaded  barrow,  whibt  anothti  man  deaeendi  a 
iianiUr  plane  with  an  empty  barrow,  u  estremely 
dan^fVOiu,  many  men  hai^DgleaC  their  Uvea,  or 
hiToiK  hem  ■ctimuly  injured  by  iL  In  ibc 
fnllowing  plan,  iuvented  bv  Mr.  M»lthewi,  and 
which  kaa  been  ronardeil  by  the  Society  of 
ArU)  by  an  banorury  Ko'd  medal,  thctc  eviU 
are  entirely  aruidod,  ai  the  buroKt  ai«  atter- 
nMely  drawn  up  and  let  down  without  any 
workman  aecompanying  them,  a  a  ii  n  plank 
to  or  11  inche*  wide,  laid  at  ■  small  angle  iut- 
floient  l«  keep  the  biurow- wheel  in  ccoitnvt 
with  it,  and  tiro  itripa  6  ^  arc  apdked  (a  the 
•dg«  of  ibe  plank,  ao  a*  lo  form  ■  m-oovc  for 
the  wheel  of  the  batrow  to  nm  in ;  two  pivcat 
of  quartering,  or  imall  ipnn  c  <*,  are  fixed  on 
oacli  aide,  at  a  proper  diilancc,  to  guide  the 
bandte,  by  which  the  borrov  ii  kept  in  a 
ptciper  pcuiliuu  flf-niiirt  ibc  plnnk  upon  which 
liu  wheel  mm  I  Aliriiii  10  nt  l.'>  fcrt  frnrn  the 
lop  of  llie  pU..k.    (W  V^^   ^.    P,    ,,V>^ 

•d  barrow  i«  to 

land,    a   pnllty ____^__ 

Jo.:  ^t^  'r->^y>^nc^^/^i^ 
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wbSffa  Oia  roM,  or  ohaai,  b  fwri  <laiiru  to  (lie  bMiww ;  (a  ibe  tod  of  iho  rop« 

■  ftilCMd  •  hook,  wych|(aMiklaui«i^/Ax»ditMn  ibe  poiat  ot  the  bwm*. 
A  pair  vf  lUnf t  are  slid  upon  tin  kandlu  of  Ibe  Mnow,  pnrrloudv  failfitpj 
Upon  tbt  T«p«  at  ■  pniprr  dal^nor,  to  kwp  Uia,  bamnr  ia  ■  li^  MUliiui  %o  b* 
dnwn  up  ttio  pluM-,  or  plank,  which  it  wbfii  Uia  handU*  of  thajian«w  an  a 
Uttia  halow  tlie  lioriiontaJ  line  iriUi  tim  wlwcl  of  tho  banow  whJIa  runmiig  up 
thf  ploiik.  Ttit  ropr,  dWr  paMine  ortt  ■  pulley  4  panes  Uu«)^  anolbtr 
iMduiff  pulley  ;,  at  a  proper  bci^t  lo  auil  the  draft  t4  §.  borw,  and  ia  cos- 
n««tM  to  a  linulBr  appUMN  M  ■Mllm'  iuolined  plan*,  tituatod  at  a  dittaiioe 
ftom  itia  formar,  aoaiairhal  neaadlMg  Uw  hngtb  of  iha  plaBta  oo  whicli  tbo 
bairoTC  ran.  A  bone  k  altaehed  by  a  rope  la  ibe  middla  of  ib«  horttoaUl 
pari  of  thr  roipo  ;  ^,  a»d  altvmaieljr  Irannme  between  the  tvo  aUtioni^  ralata 
a  Iiwdod  barrow  at  one  uaiion,  or  plane,  wblUt  an  tmftr  one  daaeeada  st  l^ 
olliec,  tuiaeooaipanied  bv  •  man-  llic  pulley  d  b  eUnM  h  bi|h  aa  to  let  |bt 
rope  ft«m  the  mitov  cUar  iha  batik,  and  yet  incliii*  to  couiah  mward  tbat  the 
tNOTioir  clean  the  bank  at  it  ivinei  in,  and  laiidi  tiacif  ai  ahotni  by  lb*  dolMl 
linei.  The  maa  liai  uoty  tu  6x  Uie  rtipca  lo  Ibc  empty  bamw,  and  whc«l  iho 
flill  one  awav. 

BARYTi^.  An  alkaline  earth,  moM  eomimnly  bund  combinad  with  mI- 
phuric  arid,  foratiiiB  sulphate  «t  barytti.  or  heavy  ipac.  The  expaimcnia  ctf 
Sir  H.  I>avy  thaw  barrlM  to  bo  an  oildo  of  a  iMtal  to  whicli  he  gave  the 
name  o4  BarJani,  «)iich  kc.     See  alao  CRtaiirair. 

BASALTES,  in  NniuraJ  lliitary,  a  heavy  hard  itone,  mou  ODmaionly  black, 
<w  ^;r«nii*h,  tunuttin;  of  pritmnllc  «cyilal«.  the  number  of  ubiue  lidea  ii  uncn- 
tain.  It  ia  diitribuud  over  ibc  whole  wotid,  but  Dowbere  oxuti  is  craattr 
rariely  iban  is  Sootland.  A  Mlebraled  tangi  of  columnai  baialt  cxiiu  in 
Iralonri,  aad  It  known  by  tb*  nama  of  tbt  ^ani'i  CaiiMway.  Ii  eontitte  of 
tbrea  pien  of  three  eolnmni^  which  exKad  leveral  hundred  feet  into  ih«  lea. 
TheM  columiifl  are,  fur  the  moat  part*  heiagMtali  and  lit  very  accuratdy 
tt^eilier,  but,  generally  not  adhereot  to  Mcb  oth«r>  altliough  water  counot 
ptiKlrat*  bolwoen  ibem.     BaMlto^  wbtn  ealeinod  and  pulverliad,   Ibnni  S 

Siod  lubetiluto  for  puuolana,  in  the  oompoeilMn  of  bvdnulio  cement,  having 
e  property  of  hardening  under  water  i  and  il  ba*  auo  been  converted  into 
glui,  frum  which  wine  bottle*  tuivc  been  manufactured. 

BASE  ia  a  lenn  uiuolly  applied  to  the  lowest  nrt  of  any  thing ;  lliui;  b 
OwoHUyi  it  II  Iha  IowmI  tide  of  the  pttimolor  of  a  tgure:  in  Archileolui^ 
Uw  lowait  MM  et  a  column,  or  peiUita] ;  in  Building,  the  lowoft  apartmaM  b 
ako  called  Sbe  batimenl. 

BASB,  in  Surveying,  it  a  Uno  mcauired  aitli  ih*  greattot  naotneM^  m  wUch 

■  Mtiaa  of  trtai^lea  are  conetiucled,  in  order  lo  dolermina  the  poaition  of  olfjecta 
andolaoea. 

BASE,  in  CheniitUT.  Anybody  which  iadinolved  bv anotlwr  body,  which  it 
noetve*  and  liac*.  and  with  which  ii  form*  a  C0in)ioitnd,  nuy  b*  oallad  (he  baas 
of  that  compound.  Thui,  for  Example,  the  baic  of  neutral  talu,  ara  tbo  alka- 
Uae,  earthy,  and  metallic  mallen,  vhicli  are  uluialed  by  the  Mveral  acid^  and 
form,  wtib  tbom,  theia  neutral  taltt. 

BASKKT.  A  fabrication  wovra  of  itraw,  tuiliee,  eanr%  and  other  ctanio 
materiala;  bul.  in  ihia  country,  priaoipaUy  of  willow;  which  tail,  according  lo 
th(4r  growth,  are  ealfcd  oaiera  and  aalwwa.  Oiiem  for  whila  work  are  dopnvad 
of  iheir  bark  by  an  artrument  called  Ibe  brakcr,  and  aftcrsord)  aro  ticaned 
by  a  commoB  knile.  They  are  tbtn  oxpesed  lo  the  tun  Bi»d  air  in  order  to  diy 
tn«m  ihornu^hly ;  aft<T  which  they  aro  boase<lt  and  kept  carefully  tnm  moi^ 
lure,  which,  if  aUmded  to,  will  ereaervc  them  be  year*.  Tie  tame  prccnutiom 

S'oinM  mouture  at«  lieaewary  fur  prta*rvit>g  otieri  with  their  bark  on.  When 
eae  otien  nra  ialendad  to  b«  uaad,  iboy  ara  uaked  for  a  In  day*,  acoerdiag 
to  tbttr  ^  and  drnoM.  Oiien  deprived  td  their  bark  are  laaorted  by  ifaa 
bnke^mdier  into  largo  and  nnall  rmb,  aoMrding  lo  (he  wwk  Cm-  which  Ibey 
v«  iiiunded ;  the  large*  one*  forming  tbo  idat  andakoloton  of  lbs  bsakel,  and 
ibe  nnaRer  onca  for  wcavii^  the  bottom  and  ndcs.  foe  oontmon  work,  ueb  at 
dothoi-bukete,  nLuket-baikei*,  fro.,  iha  roda  are  uied  whole  i  but,  for  the  finer 
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work,  M  UtJp-maH,  fhiit  md  *«rli  iM^tU,  and  tbn  ljk«,  tbr  «««■  ■»  dllvIM 
into  Ibvr  p*rt%  lcnsil»w«yi|  aluob  or*  cbIM  ipliu,  tod  dicw  ors  aflerwudi 
rMliK«l  lo  variow  dcpMs  «f  finratw,  whta  th*^  uc  ckUciI  (keiru.  Ilic 
BifUiud  of  iiwklag  a  hwlM  of  tha  onfinaiji  kind  ■•  a«  follow* : — Tlw  workmu 
having  cm  oil'  tbo  la)|[i*  end*  «t  a*  many  orien  a*  be  dtrau  iwcobmij,  and  of 
» lr«)(th  tooiPwtiBt  naoM  tkan  tlw  widtli  of  the  Irattom,  layi  tbcm  on  IIm  ion 
in  fin,  all  ranging  ih*  Mmo  way ;  ho  ihtn  plftc**  im  tliiun  twv  of  iha  bagMi 
olhni,  wllh  (hef  lari^-u  cnili  Mvard*  him,  <f«aii)i][  Ihc  dirMtieo  of  the  tammt 
on  (ho  larn  vn4a  «r  the  two  long  ou*r«  lie  phue*  ha  foot,  oeaving  eaoli  alto^ 
nntdy  under  himI  ovit  ltii>  iiliort  «>■)*,  wUrli  oiiiitiw*  tli«in  in  tbeir  (lUcp*.  and 
rntm  whnt  h  cnllnl  ihp  ilai,  ot  mlaic,  whkh  u  (be  roundaciaii  of  tttc  kiMkcL 
llr  next  lake*  (he  long  end  id"  una  of  the  Iwu  toili,  and  prataada  to  weave  it 
undi^  and  mvr  (li«  pain  of  aliOK  Midt  all  tcund  ik*  boCMtn,  «ntU  ha  liaa  wuva 
lh«  wIioIt  ciI'  it ;  thin  it,  lilcwiip,  done  «rilti  the  rnnaininj-  eiMor,  nnd  aAar  (hU 
it  rxbdUf  ted,  other  long  a*i«rB  Arr  wore  in,  antil  ik  boUoin  it  ol'  a  nic  auffioient 
for  the  ii>t«D(l<rd  batket.  Hie  woikinnn  u«Mprae«cd«  lothai^n  (he  fndaof  a* 
intay  lon^'  and  timit  odeo  b  niiy  to  ncecMiiy  («  fonn  tha  nbe,  or  akclcton  «f 
ihu  bniktt ;  [Ui3  iIinqKord  liiils  urr  plnnlcd,  ta  furord,  between  th«  rodj  ct  th« 
butloiti,  nnd  UTT  tunird  nji  in  tha  dirMtiiu)  of  (h«  ddM,  and  ili*  otiier  rod*  are 
woven  in  and  out,  U-iiecn  <a<h  of  Ibc  njtnjthti,  until  ibo  baiket  i*  raiaed  lo 
tlie  inteaded  h«ig;ht  To  fitilah  the  M)ge,  or  brim  of  the  basket,  tlie  cndt  of  the 
nb(,  wlucb  are  now  sliiiidLne  vp  pm^ndleularly,  are  tntnnl  down  ow  eafk 
other  ID  a  nntniivr  ea*i)y  iiDiletitaad  by  inntetjng  a  baid:c!.  a)tliouf;b  diSlciill 
t«  dni-ritie.  Tliere  reuaina  only  to  add  the  fauidle;  lliii  Ji  deoe  by  plaiiiiag 
or  Tuning  down  i-lo*a  lo  rtich  other,  b>-iw«rii  ibc  wenving  of  iha  «idc«,  two  or 
thrre  ofHTit,  cut  to  n  prnwr  Irnglh ;  ulion  in  tlicir  [>1iicd,  a  bole  it  OMlde  tfatough 
them,  about  two  inclm  ftum  the  brim,  into  wbifh  ■  pia  it  put,  to  prevent  their 
brilig  drawn  out ;  iliry  we  ihrn  oonved,  or  bound  topili'-r  with  iNiiiR*,  •un*»' 
lime*  of  vuriaiu  eulour*,  fernung  ditfkrviil  kiniU  ol  ptuiling  <m  tlic  handle. 
Uatket-wiirk  n  well  adopted  lo  wiany  other  juirpoMs  tbao  thove  to  whkh  it  ii 
Ml  preteiil  nmlied,  ta  it  t«intrine<,  in  an  rtninent  dc);rt«,  [he  thiee  (jualitib)  of 
■IrrnMli.  li-VtnrH,  nail  rtiuiivlty. 

tlASSOUX,  a  niuiical  wind  inttrumeftl,  blown  with  a  reed,  forniibcd  with 
rU'vcn  bulcf,  and  uicd  ai  a  baM  lo  houlboiw.  Butt*,  &e. 

BASiiURIKK.  A  nxtne  given  lo  a  nibilance  which  iiextrarWdfnna  tha  pun 
rnini,  byeacccui«elytrriB(uisihem  with  wRTFT.Dli'ohrjl,  nnd  ether,  'nieb—wioe 
being  inwiluhlr  in  Iheie  liqindf,  remu!ni  tniied  merely  with  tile  woody  pailicleti 
(Voui  which  it  ii  eHty  lo  K'[)itro(e  it  l>v  rcpeutcd  wushingi  uiil  docanlaliom, 
lirennie  one  of  ib  properUo  I*  to  Rwrll  extremely  ie  tlic  wnter,  and  lo  beoune 
very  buoyant,  'llii*  nriithuice  awiUi  up  in  cold  u  well  ni  hoiLing  water,  wilhoul 
any  of  iu  pnrLi  dio'ilt ing.  It  i*  sutublv.  however,  alinnit  ocutijiletrly  by  lb* 
wd  of  heat  in  water  (Iwrpencd  wiih  nitric  or  innriittu:  acld- 

BATH.  A  rcceptaele  of  wMer  in  which  lo  plunge,  woA,  or  biihe  the  body. 
"niejiractiee  nt  hitUiIng,  allliongb  not  m  aonini(«  in  lliin  Mnuiiiy  ■■  on  the 
OMitineDl,  it  doily  becoming  more  gunrral;  and,  in  moat  large  tnuiia.  tlierc  ore 

C'Aic  etdibtiihnienti,  where,  at  a  vety  shoit  notice,  warm,  cold,  and  vuwur 
bi^  eithrr  rltiin,  Mlinr,  or  mrdlcaled,  nay  ba  hod.  Fiuni  the  benefirlal 
edteti  of  hoi  baihn,  in  luddtn  ca*i4  of  faittainsiatlon  of  the  bovdi,  and  of 
choleTB,  portable  bolhi,  of  rofioua  kind*,  hnve  Iwen  eoottniclHi,  by  mean*  of 
wMiA  a  not  bntli  mny  be  «]ietdily  prefared  in  a  lick  chiuntwr ;  and'  the  appa* 
rntiu  oonqijing  hut  lilllr  (pnce.  cnn  be  ramly  «<»w«d  away  when  aol  in  uto. 
Ilip  anoexed  rut  rrpietciiii  n  limple  [uid  cAmuoI  omuiratiu  of  tbti  deieription. 
fcivenlrd  by  Mr,  Rcnhan,  of  Wipinore  Street,  CarcwdiA  Square,  a  repnwut* 
■he  Didinniy  bath  fUlcd  with  wnh-r  lo  llio  jitofer  height ;  b  a  (uiiiace  for  )im11ii|; 
the  water ;  nnd  c  a  fender  lo  keen  in  the  Aiel  Hid  aihe* ;  at  ilia  end  d  «  the 
Wlh  hoa  A  doiihle  nutr,  «t  lop  ana  botiovi  of  which  there  are  >nrtiare«  com- 
■neniitBtiaf  njih  a  dMible<a>«d  bo(Ut  that  enlir(4y  Hirround*  tbe  firo.  Hie 
■dor  t]|iM  healed  nabirdly  weonili  and  nitfrn  the  both  at  e,  while  tlio  eoM 
water  to  nipfd*  ili  tdanr  enUni  the  boiler  at  i^  i  ihni  a  naili»iied  circulabim  of 
Hie  walvr  t>  eflbttM  by  (hit  emngenienl.  m  aa  to  ktal  it  very  i|tiii-kly,  aud  bf 
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•  ami)  Ate,  inoTP  t-uiiv(nii<Dll]r  anil  i^^rtMUy  tituaWd,  than  if  |>lar<4  iituler  Uip 
l«ih  M  niud  i  /  It  ■  jiuinp,  Uw  knw  md  uf  wlikh  dip*  iuto  ■  ■■■■II  ■dl  oi 
llw  bMtom  of  Ui«  halh  Toe  WMlafgi^  iIm  wutt ; ;  b  a  m«ll  BT^iight-iniu  liw ; 


In  Mr.  Hicl'i  portable  batka,  *  bfoari  •hall<nr  Rna  of  naul  ii  oomlnieUd 
iwdmMaUi  tb«  huh,  aixl  ta  Ike  flue  i*  i|[tiited  a  ddcnnaiato  ifaaAlilv  ef  ibe 
oil  of  IUT|wntiii(%  or  other  iBAMnmaU*  K^d,  aupiilwd  frgn  a  r*«on<^  abon. 
Im  llie  silk  of  the  bath,  and  rambUod  hf  a  alap«>ck.  Thfrtfoar  atifin)[  Prom 
iha  eonifaiutioi)  1*  canitd  <d'  bjr  tarmii  of  a  Ribe,  tnia  iba  apartMimt  is  whkb 
Ibt  balh  M  plnood.  Uv  a  il^hl  laodiAoalion  af  (be  fntaMfag  plan,  th*  (uWMae 
|iurpeMa  la  empior  lfa»  Hbbm  of  0MiI«Bii4  JnAaniMiaU>  g»*  for  hMUnf;  tbc 
«Mrr  rKjiidly ;  an<l  tii  ihr  waUt  majr  be  inftnt^  barbae  m"  ollMr  mcilicamMli, 
fur  (letiiiiiu  wito  ranjr  ba  lafceari^  utider  culanroH  dIaMMM.  By  tbaaa  an«af»> 
ui«n<>,  a  pprubic  warn  bath  t*  prmarad  is  a  f««  aainatB. 

KATHS  in  Chmktaj,  a  featnwe*  far  nitgadiii^  dMraic  wibtunce* 
ttUipr  10  a  uaadf  lieal,  no*  liable  to  Mddhn  tU*cuiat>oni^  or  to  a  Uaiparahin' 
atlikk  dull  ncm  exMod  lb*  boili^  pmM  e(  waMr.  hi  ibr  ItrM  cmt^  ihr 
vetMJ  otiniaiaiag  Ibe  (uUtance  U  be  h««l*d  la  imbrddrd  in  «  voMel  eomaoiinit 
tanJ.  or  vUht  *Iuw  cc«iili*rtor  of  ttioric.  and  i-rt  in  a  fliraacr.  Bid  ibia  ia  ealtAl 
a  wild  balli;  but  if  it  i*  daiirod  ihat  the  teanperalure  ahall  Mt  •wved  2IS*, 
water  it  loUtituW  for  mmi,  and  tbia  ia  mBmI  b  watei-tath,  A  fiuaJUar  Fxaanple 
of  a  a-alvnbuti)  i>  the  onuniqa 
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glav-]i<iU  «liich  coiuritia  linply 
of  a  vraid  coiUaJning  waUe,  in 
wUcb  it  iBBwraed  an*tb«*  vea- 
mI  oi-iitaiaiaK  tbo  flue. 
Vane  tMeayjr  patented 
naiY  reaaeb  on  ibe  aame  prin- 
ciple, au  illiMtialkai  of  vlncb  la 
■uVtolned :  a  bciuf;  the  external 
voMol  eoauining  maCn;  b  ilia 
internal  veend  oantalBlitj  ihe 
Tuud;  and  c  llio  e<»er,  The 
principle  of  lliis  method  of  limit- 
log  tlie  leRipenitUM  1>m  loceivid 
a  iMe«  enennve  appUeaticei,  hy 
MeMn.  Beale  and  Toner,  wlm 
lure  obtained  a  palnit  fur  vni- 
titajiini;,  ai  a  heiuiite  mcAum, 
■tirwiit  Mhtlancn,  a'nich  tie*  in  repeoral  diBcfaat^tirenof  thelbrnnotnebk 
•cab.  Htn*  eatcreding.  and  otiier*  fulling,  bel»w  tlie  boOlMg  petal  uf  waice.  luvlt 
•a  (iLeohol,  edter,  Bapfadw,  tarpeiMiae,  anJ  ratioua  laaialiil  oila.  Uwlei  tliu 
head  ItuiLri:  will  be  found  a  deMriplHin  of  an  appamciu  upon  tbli  pelBdnle. 

BAri EKING  RAM.     Aa  anaeot  nuliuir  engine,  luad  tx  dnHMyilig  tbc 
««lli  of  fonified  pUoH^  bat  vbicbv  tinoe  tlie  luvcntiwi  ef  guapowder,  ■■  im 
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lonfTcr  tued  tor  HM  puipow,  ».  by  m«an)  at  cannMii  Hm  MMck  ran  he  m^dB 
Groni  ■  much  pMter  dlitancc ;  but  mnchinci  or  thi>  ^M^ptioa  nrc  ili!l  tonin- 
tirnt*  rmploycd  in  lakiDg  duwn  old  and  iinuiivc  vaTli.  The  batleriag  rami  of 
■he  nncipnti  were  of  luro  kiiidH ;  ihv  lirnt  rnnki>[i:il  nirrt'lj'  of  a  hvavji  bvam, 

witli  It  hrnd  of  icon,  wliich  (he  loldicrii  bore  in  their  armi,  and  luiniird  iJic 
vtfilli  by  main  Etrcngth.  Tlir  Brcuiiti  aoii  nrnii  much  motr  pownful  ntid  rfli-clivc. 
Inihcic  ibe  beam  wM  Busjwndcd  byeli.tini  fmin  a  (rmur;  ilie  eenlrmf  giariry 
of  tlie  iiioiia  of  ibe  beam  being  pulled  oul  of  the  pnpendieulor  by  ropei,  tliey 
were  (uddcniy  let  go,  causing  the  head  uf  th«  ram  to  strike  the  vail  vith  • 
force  proportional  to  tlie  weignt  of  the  innm,  and  tho  iparc  through  wliicli  it 
moved.  Some  of  theic  iniinimenti  Kece  of  rnonnmu  ditnennoiu,  and  of 
immenae  powr.  That  of  Vriipniiiiin  ii  uid  U>  hate  been  ISO  feet  loog.  and  Ut 
have  wvigUvil  100,000  Iba.  Thr  effect  of  lomo  of  llif*«  inattument*,  »**  imieli 
miporim  lo  any  we  can  produce  by  our  brencbinR  cannon  ;  for  if  the  wpight  of  a 
bal(eiin|{  tnm,  moving  with  ii  velocity  vt'  10  feet  in  B  tecond,  were  no  more 
tbaii  170  tiuli'H  tlixt  (•!  a  cannon  biiil,  innviiif;  ut  th«  ratii  of  1700  fiiot  in  a 
OMond,  the  nionienta  of  both  forces  would  be  ixiual ;  but  o»  the  wcij[hl  of  theic 
■ncienl  machitira  wui  mucb  ^rvnti^r  than  170  liiiien  that  of  our  benviciit  cannon 
ball*,  tlii'ir  inonirntum,  or  impi'tui,  to  ovrrtuin  whIIh.  and  dvtnoliili  huildinga, 
irai  much  lupcriot  to  that  mertcd  by  our  modern  artillery. 

BEAM,  in  liuildiug,  a  piece  of  timber  retting  upon  wnllt,  and  used  lo  tup- 
poct  th(i  fliHimor  front*  of  hoiinct,  to  iiispciid  wfiglii.  from,  Siv.  The  Ktrenjflli 
of  beami  to  each  other  is  inversely  as  tbe  length,  and  directly  as  the  breadth 
and  the  square  of  their  depth ;  theu-  depth,  therefme,  is  generally  made  srealM 
than  their  broniltli,  an,  by  this  nirans,  ),T«at«r  «tm>gth  may  ba  obtaiuM  wjA 
less  material  1  thus  diminisiiins  bath  the  weifibl  and  the  coil.  BMmaara 
variously  named,  according  lo  the  situations  Ibey  occiijiy  in  a  buildinff.  A  tie- 
bcHiii  is  a  horixantal  bi:aiii,  oiirtidiiije  fn>in  the  oppiMiIv  ualls  of  a  building,  and 
hnvinf;  notches  near  the  extrcmiiiei  against  which  the  lower  ends  of  tlia  pnn- 
cipal  ral^t'rt  of  tlie  roof  abut,  by  wbich  meaiiithe  thrust  of  the  raArn  is  exerted 
against  the  lie-lieam,  Iriitvad  ol  acting  against  the  walls.  A  girder  is  ■  stout 
beam,  extending  fVom  one  side  of  a  building  In  the  uppuiite  un«,  and  ii»nl  to 
carry  the  joisli:  when  the  distance  between  the  walls  it  Kival,  It  at  the  sama 
lime  MTvvt  as  a  tie  tu  the  walla.     A  breMtunmer  is  a  beam  used  to  lupport  ■ 

Sortion  of  a  building  above  a  considerable  npeiiing  similar  to  a  lintel  over  a 
Dor-way.  When  a  beam  projects  from  a  wall,  the  outer  end  being  unntpportsd. 
It  i«  tvtmeii  a  runtilever.  In  cant  where  the  distance  between  the  poinia  of 
lupport  is  great,  and  the  load  to  be  iitntainnl  by  a  lii'aiii  U  conild«rable,  inilead 
of  a  beam  formed  of  one  piece,  a  frame  of  limber,  collfd  a  troas,  it  employed, 
which,  ill  its  siiTiplftt  fomi,  conRi'tn  uf  two  inclined  beams,  abutting  agMnat 
notches  in  a  horixontal  beam  nrjtr  iis  rxlteinilJcH  ;  and  tlii-  u\7p«r  nidi  of  iha 
brania  mepling  in  a  point  upon  which  the  load  rests,  by  which  meani  the  pra^ 
*ui«  is  transferred  from  the  efnire  of  the  beam,  to  the  part  of  it  which  is  over 
itie  poiniB  of  support,  and  the  strru  upon  the  bvam  it  changed  from  a  Irslitversa 
atraliitoat^niiilt'  Htruin,  operating  in  the  direction  of  the  fibres.  Roofs  and  centres 
Vt  bridges  arc  specimens  n(  truMMi,  and  ate  framed  upon  ihe  aame  principle, 
although  more  coniplu  in  the  form.    The  methods  of  (onniug  truwt*  an  vary 
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varied,  dep«>nd>ng  partly  upon  the  mm  for  which  they  sre  intended ;  the  following 
dncription  of  a  very  neat,  simple,  and  effectual  method  of  constructing  rafUrs  for 
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(■■rijflM(nN£inT«ni«dby  Mr.Smart,of  (hr  Ordnancv  Wkirf,  W«Et- 
■fcattrPihlgg,  bui  vxtnct  latni  ftoni  Hie  invcntoT'i  conimaiiii-ntinn 
MdwSoOBty.of  Am.  "lukcn  taiurciparofiheuiunlslzcfar  uraftcc, 
a^kjriMcaiuoracifruUTHW,  iUBVo«iiincitiuiiiiiitas«lii>wiiittfr6, /'^.  1 
Mp  IM.  I  tbcnnukiithcral  e*lri^)i[  anglcalolhr  former,  umlrqiti- 
SuBt  (rocQ  the  two  cndi ;  !■>■%.  I  mnkc  Ibc  two  cuti  d  d.  lakliij;  out  a 
^ **df« ftoni «<Kh  pbn.  Tm  l«i> iiiccvt  c  >/  arvilicu  tu  W  gi'iitlv 
'  ui^  dU  tb*y  toim  «n  anclo  of  10°  oi  IS",  with  the  piece  b  b, 
!■  ■iiwul  !■  tbac  place  liy  lh«  tnwrtJan  of  n  kvj-wrdgv  r  of 
.  cak,  M  ivprtMlMeil  at  fig.  3.  It  i<  uhvlnun  thai  *  wdj.-lii 
pairiiig  M  iIm  kty-Wfils'*  <if  (1><*  mftcr  (the  mrl>  [icing  proncily  nip- 
Mrtad),  «{U  lie  *B>tun«d  till  ciihrt  tlic  fibrci  of  the  wiiwl  furiDine 
W  Mllill  ■!■  iliaaii  anindrr,  ut  till  lhi>  UtKral  cohoiion  of  thr  «mA 
fcvJM  Sw  buU-mila  of  tlic  TsRen  be  dntmycd:  at  Ihc  uimc  time 
lh(M  H  no  UlFtnl  prenutT  on  the  null."  llie  nbuvf  nl^cr  in  cuiu- 
Msaijr  Lnon  by  llx  ntme  of  lh(-  "  Acnr  and  Stimg  llafttr." 

Ane^hcT  raftet  upon  ihcuine  pFincipIc.  b>-  ihr  inventor  of  ihr  fore- 
Mnc,  H  (bovo  i>  the  marEiii.  Hio  taSUr,  nliich  is  50  frtrt  lict«rt<ii 
UH  Saarinp,  U  mado  oal  a  a  icanlllng  10  inchci  hy  1.  An  incitinn 
b  OMda  by  •  eetular  u«,  from  the  middle  nrorlv  to  tich  eijd  ;  a 
MMMiMm  cot  ii  then  made  at  a,  ihtvu^h  th*  miilille  nf  the  u\i^ei 
|aM«/i^  and  al  neh  end  t  i  of  ilic  Jndiion,  a  tranivpnie  piece,  of  a 
«*4p  (liipe,  i>  ctil  sol,  itochitig  nearly  to  llie  lun^'iluiljiiol  iiiti»i'>n, 
ku  Hit  M  Mat  aa  lo  Mpatate  tne  outIl  Short  jiirco  of  wood  ntc 
Ibia  baertod  belixeo  Ike  upper  anil  under  port  or  the  rafler,  eui  J  the 
■InI*  Hf  •acnrml  bj  iron  Knpi.  It  apjii'uri  that  Mr.  Sinarl  whh  lod 
to  iha  fonMng  iMthiMl  of  fiTiiuii;;  tstlvm,  hy  Ihx  fullowing  cxpccl- 
B*at,  «kii^  he  nade  fn  the  puruotc  cf  nicertaiiiini;  whether  tlic 
■■Milll  at  a  beam  ia  fauTHMd  in  llie  ptuportioii  of  lliree  to  two.  aa 
MM  bj  BtUdoc,  te  tetcnine  ita  end*  to  ax  to  prcicnt  their 
tf/itaA  when  haideJln  lit*  middle.  He  nhiecd  ■  lath,  ui  eighth  of 
aa  bidl  Ifaick. in  •  ttnem  frame,  aa  ahovn  by  the  Bimrxed  cut.  uhlcb 
b«U  «ith  B  U»4  «r       ^  ,-. 

nlM.placedaaiUHid-        tt  P — iUL, 

Aa.  UagmtookalaUi    t  ' 

S  tba  MKM  Kuod,  and 

iud  it  finnly  at  tbm 

<Klt,  iff  ncaui  «f  th« 

;«i^ilUH  pieoca  (  h 

(M  iW  «e<%tB  e  «,  aiid 

wMRitoad     (bat      ii 

>aald  WBlaiii,  by  du* 

waywU,  •  load  of 

fn  b.  ahaac*  h  appcan  that  tlie  itiencth  of  the  lath  wu  inercued 

■aariy  Xl  tiMta,  by  maitljr  lantriftK  it  well  at  ttivfiida. 

Tti  (aUowiug  flgan  rtfttMOta  a  Inmri  girder  of  wrounht  iron, 
■hSv  in  ceumiclwn  lo  the  fore^joinR.    This  girder  i>  made  by 

■  rilli^'  aa  atcbod  bar  of  wroUKht  iron  lo  a  luiigrr  itriight  bur,  Mid 
i^H  USniM  the  mda  of  thi*  Utter  dllipr  up  or  down,  u  may  he.  moit 
novcoMttlar  the  particular  u*r  lo  which  tlie  girder  it  to  hi^  applied. 

■  I  af«  the  pUr»  wlMie  tlic  bMi  are  welded  togclhfr  that  cuiiiikiib 
dw  pida ;  B  a  the  nida  of  the  itiaiKht  bar  tamed  either  up  or 
4e«».  Th«  arcb  ii  priiciilcd  from  bucklinf-.  wlicii  the  weight  pn-^t* 
•pea  H,  by  meani  of  bl«ki  of  «ttll-K*«moJ  w.H>d,  inncrted  nt  iiiicr- 
nli  bWBaaa  tbe  two  ban,  and  tocutrd  ia  their  place*  by  the  inm  itraf* 
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»  r.  Bran*  of  vriagbi  irtn  m*dv  In  ililt  way  will,  ia  tlr.  Snarl'*  i  _ 
Mipfiart  ■  Uffflu  aa  aaa\i  gtuua  tlua  out  uoa  onci  of  t^iul  dinicnalo 
that  ibn  ma/  be  Jnwk  of  tuy  g><*n  lUwiiglli  al  balf  tbc  curt  of  i^ralc 
baaiiia  uf  <au  inxi. 

ThaeutMiilMtiAmnMMiltoncof  tlicironfirdcn  cmplojvd  in  IniihUng  i. 
LmJmi  UnivfTiity.     Ths  wtiula  leiipli  b  38  f•«^  and  C4>t  in  Me  piocei 
iIm*  in  llic  RiiiMJa  about  23  inchca,  and  it  iirnnilcd  aiib  ■  wroughl  itvn  tit  i 
^rculw  bolt  of  about  3  inthra  Uiaiiwtcr,  which  pave*      ^,  ) 
tfarough  sptnlon*  la  tha  wrw*  ef  pKyocciog   ptccfa 
•tHivrn,  and  ii  aimi);ly  kccwoI  up  at  tlie  cniu  c  t. 
On  each  *idc  of  tite  girirr  ara  bolted  woodao  Munt- 
tiiigii,  iulo  wlttdi  (Im  joiaU  an  franwd. 

Jig.  1  rc|ircMnu  a  tnuaed  girder,  infeated  b; 
Mr-  J.  Cooder,  on  the  princlpla  <f  i^peuiion ;  and 
figt.  2, 3,  4,  A,  Topcetcnt  •cpBtata  padi  of  the  plan  ol 
triiuinc,  and  ibe  Mun*  letUn  retn  to  limilar  pirti  in 
all  Ibe  ngwai.  'Ilia  girder  a  u  Z^.  I  i>  furaiidiiMj  villi 
ciat  iron  fJtta^  turnra  d»wti  at  riebt  anglca,  lo  ciIcd'1 
oTcr  iu  end*.  Tlicae  wd  nIaM  liar*  od  tliait  up[«r 
•ut&c«i  ciroular  hooiud  proloctiooa^  tbotra  n  elevatmii 
hj  fig.  2,  Hnd  in  plan  bj  ttff.  3.  Tlie  uae  ot  ibsM 
F'g.  %  Fig.  i. 


bookod  projection)  i*  lo  T«c«iTe  round  rod*  of  wrought 
Iron,  beat  in  ihe  middle  lo  otnnapood  and  fil  into  iht 
booktd  proj.ctloti^  IU  reprataiUMl  fcjr  b  fig.3.     Tb. 

««.♦■ 
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irnD  mdi  exlend  along  ca«h  tide  of  lb«  gtHn  ona- 
thin)  «f  ila  length,  in  a  ttojiing  direotion  ^im  i  to  A     "l. 
where  ihrir  anda  jiau  through  ho!»t  in  cro**  pit«ci  of     % 
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Inn,  nd  wn  wcnred  hy  tcrMrtng  iWmb  mil*,  m  thoim  at  /V-  4.  SalwMii 
the  |ii*0M  d  i  ted  tli«  Imrvr  ad*  ef  lli«  gndcr  nrc  placed  |irim-tb4]itd  btocki 
ef  oak  e  e,  diawn  in  Mctiaa  bjr  fb.  3,  which  rarj  ia  fixe  aMardia^  to  ih«  d«Mh 
of  liie  niof  or  Aaor  wtiioh  th«  ^(rd«r  i«  inteniM  to  ramrart.  llclo«  tUo  nridilla 
of  iba  girdtr,  iiid  jiarall«ltlMnio,aiWndaaMaBUrad/,  miiMl  b  tUrmeth  to  a 
doable  red  rrj  ihu  tod  puMi  thfoush  the  niMiUeaf  iht  avMplocn  24,  and 
■■  N«ui«d  by  Data  KTrw*d  m  iu  nidi^  m  nfTMrBWd  by  A^  4.  AU  ihe  nut* 
of  lb*  tnM  may  bo  brought  lo  any  rcnuirvd  tnuion,  a»d  tbo  drder  nada  » 
camber  (Imply  by  wrcwinff  «p  one  at  iho  nui*  on  lUe  rod  yT  A  tonwwhat 
Mn{i«T  plaa  it  nprowMadla  lb*  (bUowIng  %um,  wlkilit  li  puusMW  (h«  mir 


■draiRww  M  l«  otrtRgth  utd  dur^liiy.  Th«  gjrdorrf  tolw  lnnwd,lidWid*d 
longiiuunally  Into  two  Ifilcha^  and  brtwrcn  ib«fn  ta  inaoduead  a  ungi*  rod  of 
ireo  t,  lb*  endi  of  whicb  piai  thrauch  tlio  knoed  plain  h  t,  and  are  than 
•atWiil  by  acrtwad  nab ;  iha  andt  of  U*  fliick  ar*  baveilad  off  at  right  an^lat, 
to  llw  iKractiofi  of  th«  tnuaed  rod.  Bet»«lb  the  sirdrtarcplBCfdtvoirianridar 
block*  44,  aroportionala  lo  the  itrFiigth  rcqaired.  TIm  tvo  flicchaa  are  >«pt 
■part  ibe  lIuckiMM  or  (ba  tniM  rod  by  the  introtliiclica  of  tlipa  «f  wood  batWMD 
tbcm,  and  krnt  in  their  }ilii«i  by  aUapi  ■!  r  r  «  «. 

Mr.K«titon  muruigtaiFiiiorihcriuiipniioiitruunl^tderii  abowninlhofigaiM 
b«iiMth>    tif.  1  ia  an  alaralkiD  or  the  Inua,  with  «na  of  tbc  flltoliaa  retnofad 
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to  tbow  the  iron  work ;  and  Fig.  2  ii  a  lecdon  of  die  rirdn'.  a  a  the  two  «n>- 
pentioQ  linki,  connected  with  the  two  tie  liukt  b  b  hf  oolU  and  keji,  through 
the  CMt  iron  uddle  pieeea  d  d.  The  upper 
endi  Bra  united  to  the  tbiitineDt  pieces 
e  e  b J  bolta  paning  through  them ;  the 
beam  i«  adjusted  to  its  bearing,  or  cam- 
bered, ir  necetury,  by  the  fddiue  wedjcei 
(seen  at  *  a  Fig.  2)  at  the  back  of  the 
•addle  pieces,  which  it  maj  be  found  oe- 
eessaiT  to  steady  sideways  by  blocLinge 
■pikeato  thebeomt.  Fi^.  3  and  4,  eiera- 
bOD  and  plan  of  auothec  mode  of  connect- 
ing the  tie  links  and  adjusUns  them  by 
wedfes.  Jb.A.anotherformoflinkiWhicD 
maWK  used,  instead  of  the  double  bar  link. 
The  ubjoined  figures  represent  one 
of  the  gbders  employed  aX  Messn.Nichol' 
son's  £stillery,  to  support  a  liquor  bock 
containinfF  19000  gaJloos,  which,  when 
fhll,  weighs  nearly  100  tons.  Rg.  1 
is  the  elevatioQ  of  the  girder,  with  one 
tX  the  flitohes  removed.  Fig.  2  a  plan  of 
the  truss,  a  aa  Fig.  i  are  three  strong 
plate*  of  east  iron,  forming  a  sort  of  arch, 
of  which  the  centre  piece  may  be  con- 
aidered  the  key-stone,  and  b  b  cast  iron 
[dates,  resting  on  the  wall,  as  the  abut- 
nenla.  e  e  caat  iron  blocks,  in  which  the 
upper  ends  of  the  two  aide  plates  a  a,  and 
the  ends  of  the  middle  plate  are  lodged ; 
4  d  block*  of  caat  iron,  which  are  screwed 
up  against  the  under  side  of  the  girder, 
bj  nuts  on  the  end  of  the  screw-lralta 
riti'"g  through  the  blocks  c  c.  e  is  one 
of  two  wroughl-iron  tie  bars,  pacing 
through  the  Bocks  d  d  and  b  t,  and  se- 
cured by  nuts  at  the  ends  e,  and  which 
ends,  at  %  further  security,  are  chained. 
TTie  blocks  b  b  have  protuberances  // 
which  are  let  into  the  bearing  timbeii  g 
on  the  walls  h.  The  ends  /  6  of  the 
blocks  incline  outwards  about  1 0  degrees, 
on  which  account  the  flitches  of  the 
prder  cannot  slip  down,  but  must  press 
at  the  angle  b,  at  must  atso  the  poinlt 
between  b/  of  the  plates  a  a,  when  the 
weight  prewes  down  the  queens  by  the 
part  of  the  girder  bearing  on  ^leir 
shoulder  or  on  the  blocks  d  d,  thus  giving 
the  whole  weight  to  the  bara  «  in  the 
direction  of  their  length,  just  b»  if  the 
weight  were  suspended  vertically  from 
those  bar^  or  nearly  to,  the  girder  being 
merely  a  rest  for  the  base  of  the  back. 
Pff.  3  is  the  end,  with  the  girder  trussed 
bn;  4  is  the  end  view  of  the  blocks  d  d, 
thniugh  which  the  tie  bais  pass ;  5  a 
section   of  ^e  inner   part   of   the   end 

block,  when  trussed ;  6  is  one  of  the  iron  braces  which  inddle  over  the  flitchn, 
to  keep  Ihera  to  at  top  i  and  7  is  one  nl   the  pieces  of  oak  which  lit  into  ttie 
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■ptrtuTM  between  ih*  ftllebn  to  pnienc  Uie  baitriog.    Tht  bar*  (  an  31  inclm 
i»  dknclo,  DT  upwaid*  of  3|  inofaM  ma. 

Wa  (lull  concrude  itiit  Mtid*  villi  a  deacrlption  ota  tniiuil  pnbr  prnpotod 

SHr.  GuUcndK*,  and  whicb  we  Int^n  ntfacr  tat  Uu  novolly 
ihe  mnlrivB»fe,  than  for  any  ^nal  mnit  whicb  we  om 
djioovtr  fai  U.  a  i»  «  b«*m  of  vruuij  or  fifAn  to  b«  iraated, 
lojgingfoo  Uic  <n)li  A.  iot  •  «rau);lil  iron  plate  or  hta  )y'ioti 
oa  ibe  beam,  aiKl  altacbnl  tu  iron  If  I'm  6  <  rf  by  piroM  at  t. 
Th«M  l«v*n  BT*  auaobi^  to  the  crnli  ot  the  brani  by  iron  platM 
i,  vbieb  arc  fitlcra,  e  being  th«  ocntK.  To  tbe  lower  cxtrcmiiy 
or  piroU  ot  tliH  arm  c  4f  ii  alMcheJ  a  barof  ireei  I  at  focb  rnd, 
and  thcaearc  oonncrlctlby  piTOUat  e/lo  a  limJUr  bar  m,  uid 
art  kept  bflow  the  btoni  bjr  eat  iron  biwki  k.  Tlic  object  of 
IliU  ciiiiiliurtion  U  to  cMue  an/  wevbi  liid  iipoii  llw  bMin  at 
g  lo  coQntoracl  ila  own  ttndtncy  to  bend  tbc  b«nn,  br  iti  i»- 
cnwiae  ibe  icniloa  ef  ili«  tu(p«ation  rodi  Im  I,  whicii  would 
eaUH  ib«  blodu  iti  lo  tiac;  bul  the  wclglit  of  any  load  to 
made  to  tii«rcai«  tbe  l«iuioa  of  ibo  tw-bw  by  mucb  liMpkr 
meani  in  aomc  of  the  Iiumm  ptevfoiiily  dncribfi),  ai  ia  Smart's 
bni>  and  itHog  ra/Ur,  or  ill  the  girdcn  at  Mr.  NJchoIaoira 
ditlilltry, 

BKUSTBAD.  Th«  Cnrmi  of  h«d*tml*  are  W  nunmnui, 
and  Ht  the  mate  time,  w  wi-tl  known,  a*  Id  renda  dMcrlption  al 
once  tcdioua  and  urniectunrv  :  wr  (Uull,  therefore,  nvcniv  oolicc 
a  beditnil  doiigiwd  eapcdnlly  for  Uia  ute  of  inialidii.  It  u  the 
(nvftitlon  of  Mf.  Rarliiu,  of  t'ciitoiiviUc,  and  ii  namc4l  bf  him 
the  Patent  Inratid  Bodatead.  In  the  rnKW  Iti^  in  the  itMt  page, 
vhieh  >■  a  penp«cttvo  TCproienUiUan  ij  IhJi  niTrfDiion,  A  repro- 
aenla  lb*  beddead ;  B,  itring  ftamc,  ■bowing  the  liriA  and  fnol 
IVaHwa  nuri ;  C,  nsnr  heiul  fmme :  D,  nunc  fool  frame ;  B 
in  tlie  li^unH  undHmeaUi  ihowi  the  •l«vaiioii  ofilw  kneo-joliil; 
y,  Ibidii^  lide  ftams:.  The  patient  lici  on  the  mattrew  on  the 
eafaiK-fnune,  which  niay  ml  on  the  matlrtas  beneath ;  or,  if 
deurabh)  lo  be  tofter,  on  a  bed ;  and,  for  the  cone«|!«uoe  of  per- 
firrmiac  ibe  ofiiec*  of  nature  with  ebaulinea  and  eonalbtt,  ib« 
■wing' frame  is  railed  up  by  turning  the  ha»dlc«at  tba  head  and 
AmiI  of  the  bedu*«d  (ou«,  oe  bulb,  a*  the  oocatlos  may  require). 
a»  at  la  admit  a  bed^ian  to  be  placed  boncath  a  ciroalar  hoU 
in  the  mattren  (the  outhion  which  (aetens  in  underneath  villi 
a  buckle  and  tlnw  having  born  iirovioutly  renaovrd).  Sy 
raiiiof  the  twing  ftame  higliet.  the  brd  beneath  can  be  ilioken 
lip  without  iMcanvenicnoe  to  the  patieBU  In  aatbmatic  and 
oilier  oomplaiBU^  when  a  diHieully  of  breatliing  1*  eneeiieiotd, 
III*  riling  head  ftaene  may  be  elcntcd  ao  •«  to  live  IM  utmoal 
relief  the  nature  of  tbe  diMrder  will  admit  ot  Ai  penoni  long 
confined  to  bed  grow  wMry  of  lyinjj-  <n  one  poeiikm,  a  chaap 
may  be  readily  obtained  by  the  aid  of  ilie  allendafib,  and,  ua 
■ene  (utee  without  >L  If,  fee  exaiiinte,  it  1*  wiahed  lo  raite  the 
(<«t,  tlia  attendant  nitai  the  rining  foot  hume  by  tht  band  bola 
In  liie  Ibot  board,  and  the  ewing  oracket  &cm  beneath  dnj* 
Into  the  nek*  rat  on  each  tlda  of  die  awlnf  tame,  and  euppuTO 
U  at  the  detireil  elevotioD;  again,  if  tba  kaOM  roquira  to  b* 
rnlaed^  tba  CranM  i>  railed  aa  ahoirB  w  Ika  fauM  E,  Ibo  endi  of  the  frant« 
dnxpping  iHba  ihe  rack  beforv^eMlsned ;  if  it  m  witbHl  to  nu*e  and  luppart 
ihe  body  «n  one  tide,  the  folding  Ihuna  being  IntPodiKed  between  the  nuUreia 
■lid  ihe  awing  frame,  and  tbe  umkt  teof  of  it  miaed,  the  notieni  it  quietly 
liirntd  mt  hit  side,  aad  eupntrted  In  thai  putition  by  ibe  bracket  dropping  into 
(hi'  n<k>  ciii  In  the  lower  Jaaf  a*  ■hown  in  the  lipire  F;  in  iliort,  tne  appa- 
nitiw  "»«  br  arranged  to  «uit  any  pnitisn  wkicb  may  bo  deaired ;  and  Ibe  iIm 
aeoxnmodMian  It  aflbida  tu  the  iaTalid,  and  lor  due  faeHitjr  with  wbioh  tba 
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nquisite  cbatigei  are  effected,  we  think  thii  apparattu  lupertor  to  any  ioTentioii 
ot  the  kind  wtich  has  come  under  out  notice. 

BEEHIVE.  An  artificial  habitation  for  bee>,iuuaUTcoDitnicted  of  itnw.Tbu 
deKiiptioQ  of  hive  ia  to  well  known,  that  we  ^all  only  remark  upon  one  or  two 
eoential  points.  Pint,  care  ihould  be  taken  to  have  the  hive  made  of  clean 
and  gooa  itraw,  and  of  suitable  thicknesa ;  and,  secondly,  it  should  be  veil 
sheltered  from  cold  winds,  and  rains,  for  if  once  the  wet  penetrates  the  hives, 
it  affecta  the  combs,  and  the  bees  gctti£K  *  distaste  for  their  home,  will  work 
■lowly,  and  odea  desert  it  altogether.  Ine  culture  of  bees  hai,  for  some  years 
put,  been  an  object  of  much  attention  in  this  country,  and  numerous  improve- 
ments have  taken  place  in  the  construction  of  the  hives,  by  which  the  cruel 
practice  of  destroying  the  bees  to  obtain  their  honey  is  obviated,  and  the  prtr- 
duce  il  very  coneiderHbly  increased  by  the  management  of  the  bivei  and  tileil 
inmates.  Amongst  those  who  have  turned  their  attention  to  this  subject,  Mr. 
Mott,  of  Moulton  Chapel,  Lbcolnshire,  stands  dis^guished  for  the  improve- 
ments be  has  introduced  in  the  itmcture  of  beehives,  and  the  management  of 
the  bees.  The  moat  essential  part  of  his  plan  consists  in  regulating  the  beat  of 
the  hives  by  means  of  ventilation,  so  as  to  prevent  the  sworming  of  the  bees ;  ■ 
at  the  same  time  oblieing  them  to  exchange  a  hive  filled  with  honey  for  an 
empty  one  placed  iiy  the  side  of  it.  The  cut  represents  an  elevation  of  one  of 
the  forms  of  hives  adopted  by  Mr,  Molt,  inclosed  in  a  frame  Lke  that  of  a 
Tatchman's  box,  but  surrounded  by  trellis-work  (not  shown)  instead  of  close 
boards.  The  lower  portion  g  I  being  the  warmest,  ia  the  apartment  for  the 
queen  and  the  larvK.  The  entrance  for  the  bees  is  at  a  narrow  hole  at  the 
back  of  the  hive,  as  at  t,  near  to  tlie  venlilstars  v  r,  which  are  tin  tubes  open 
on  the  outside  of  the  hive,  and  perforBted  internally  with  minute  holes  (l« 
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in 


fravntl  111*  h*e*  Crtm  pMtifijc  tknovvh)  pttjtt*' 
mg  IwriMnulljr  towuds  the  «eolic  or  ifae 
hive;  kbpve  ikn*  1<  a  floor,  with  Wpi  apcmirn, 
■hovn  by  ihe  dota,  wlikb  w«  oovtrcd  hy  Ote 
nccfUele*  for  ibe  hmty  rrrr,  Enlu  wbicb 
th*  boM^  UtCNfcnv  mtn  firom  beneath, 
Tb*  eompattiiwBt  «f  (he  hive  «lins  ilirta 
vBHcl*  are  pla«edi  i*  mad*  lo  open  and  aliui 
at  a  box,  lh«  lid  «f  which  u  %\vava  ai 
opeocd  on  inch  or  two,  and  m  retalii«d  bjr 
the  cord  and  piillry. 

BBBR.  A  fcrmmUd  liquor,  wliicb  i« 
pioal  conunontjp  prepiMd  trunx  malttid  bar- 
ley, di}iaiigh  tl  »  aomotimcx  nirule  fiom 
aUioT  Unifa  or  grain,  rltlioi  raw,  or  Dialled, 
«  wheat,  BMice^  millol:  abo  from  eiigar 
•nd  miiliiHH,  and,  rewnlly.  from  manitcl 
wunel  {  in  bet,  it  may  bi  obtained  from 
moat  vtgeiaUe  anbUanca  which  toaitain 
aaceharliM  matter,  unoombined  with  any 
•dd.  Beer,  or  a  fettnenlrd  liijiior  prepared 
from  ^io,  wai  IcBOwn  to  Iho  ancirnt  EfO'P' 
tltniv  wilb  wtioin,  indeed,  ihe  ait  of  pre- 
paring it  ia  n^ipOMd  to  hare  bad  It*  rise. 
Bter  waa  alto  in  ntn  "ilh  tbc  ancient  Gauli, 
S<uon  t,  Brttoni,  and  other  iialiona  of  Ibe  nortk 

and  <reM  of  Euro^ ;  and  ta,  at  tho  pretcnt,  a  , 

eomnon  bereru*  in  tno*t  conntnoa  where  grain  ii  pleniirnl,  and  where  tha 
Ctapo  doet  not  Itouiiih.  Park  and  Lander  bulb  tnentlon  it  m  «Kl«nti«ely  wed 
in  Ttriooe  pans  of  ilie  inleijor  «f  Africa.  It  doci  not  appear  Ihal  either  the 
Egypliaai,  or  any  of  the  nadoni  cJ  onliijuiiy,  lued  hopi,  or  any  Kmilar  wb- 
ataac*,  with  ilidr  wert*,  «a  which  Mconnt  iheir  beer  would  not  be  well  adapted 
far  ketniw  Tliia  iniproTtaient  in  the  art  of  bnwisg  waa  intn>due(d  in 
England  about  the  bigiiinine  oT  the  lixteenlh  ceolury;  al  the  outset  the  pno- 
li«*  (ocounlered  aonic  prejudice;  and.  in  an  old  act  of  parliammt,  hops  ara 
denounced  as  a  poiwinout  weed.  Id  England,  two  distinct  aocia  of  beer  are 
known,  called  ofe,  and  po^l^T,  or  beer,  and  vt  each  son  there  are  nutneroui 
noielM*.  Although  the  difforcnci*  in  Iho  lUrour  ttt  al*  and  at  porter  ie  niffi- 
cieully  nunkrd,  it  Is  diflli'itlt  lo  wy  iu  «hM  way  it  ii  produced ;  that  it  1*  not 
allogether  owin)[  lo  pals  maJt  Iicing  ueed  fer  brvwine  ale,  aa  lome  assert,  is 
clear  from  the  Eicl  that,  in  many  puis  of  the  country,  ale  ii  lirocd  firom  brown 
mall  i  neither  i«  it  owing  lo  a  larger  ^aoiiiy  of  hop*  being  uxd  in  making 
ponsT,  for  the  pale  ale,  which  is  exported  kl  Mice  quanllUtB  from  this  country 
!•  laidio,  eonlBin*  a  laraer  prevoilion  of  bopa  Uiait  the  porter  exported  lo  the 
tam«  )il*c« ;  nnitiivr  trill  a  dil»(«nc«  ia  the  pevportions  uf  the  mstl  to  the 
water  aocount  for  it,  itncc  some  aloi  are  ilrcngtr,  and  others  weaker,  tlioa 

ner.  It  is  also  aingular  that,  although  capiiol  ale  may  be  brewed  Id  prirata 
iU««,  few  penoiis  but  tlic  London  Inwwm,  who  lisvu  very  Urge  rstabllili- 
mcMUv  can  moke  good  porter.  Although  the  Tariou*  causes  we  hare  juirt 
Mitieed  mar  hata  eMne  ollbet,  we  iniafuie  that  ike  difference  is  ptinclpally 
H  e««*«d  by  tke  addition  of  cerlain  inmdienta  to  ika  wotu  dorti^  ihe  process  of 
^^B  Irrtncntatian-  'lliis  practice,  altbouan  not  «paihr  af«w«d,  i^  nevrrthelen.  well 
^^H  known  to  bo  preUy  general ;  and  k la  abo  eciuut  Ikal  some  «f  these  additional 
^^B  buredwnU  are  of  a  *cty  ooxiou*  and  nnwholcaesn*  deactiptlon.  For  the  proccM 
^^V      oTnukiog  beer,  see  BanwiNO. 

r  BEEIl  MACHINE.    An  faigmlMM  «mtriTaM«,  of  Damparalieely  i«oent 

L  introdiKlloa,  far  dnsing  beer  from  dilArent  casks,  ribaated  bi  aa  apattnMnt  t» 

I  cellar  beneaih,  wlihout  dMcendiae  for  that  piupoae;  brwiiieb  means  mock 

I  iMwblo  and  p^al  waiu  of  liifuoru  arosded.    Iiw  maeUna  conasla  of  three 

I  «r  bur  mall  lift  and  force  pomp*,  fimly  bedded  is  two  bkeka  <f  wood,  and 
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incloBcd  in  a  handiome  mabogsny  ciue.  To  the  lower  end  at  ncli  pmnp  b 
attached  a  lucdon  pipe,  which  is  iiiirrted  in  a  ca*k  of  beer,  (each  pump  l>Mne 
employed  to  draw  ■  particular  quality  of  beer,)  and  from  the  upper  ead  of  the 
pump  proceed)  a  pipe  connected  to  a  noule  in  front  of  the  cue  M  the  machine. 
The  piiton  rod  passes  through  a  amall  ilufGng  box  on  the  cotct  of  the  barrel, 
and  uirough  a  guide,  by  which  its  parallel  moTcment  ii  leciired;  and  it  ia  con- 
nected by  ilingi  to  a  bent  lever,  by  which  it  ii  worked.  Thii  lever  contiiti  of 
a  nbort  arm,  to  which  the  ilin(;s  aie  attached,  and  itanda  at  an  angle  of  shout 
130°  with  tlie  long  Brm  or  handle,  which  works  through  a  slit  in  the  aetnicircultT 
head  of  the  cue.  A  eoull  ctatern  of  while  metal  is  fitted  to  the  cue  beneath 
the  nozzles,  and  from  it  a  pipe  convryg  the  drippingi  to  the  waate-butt 

BELL.  A  hollow  vessel  of  metal,  formed  to  produce  a  sound  hy  the  act  of 
(triking  it  The  principal  uses  lo  whieh  bells  are  applied,  are  to  sound  the 
hours,  and  to  summon  perwiis  from  a  distance.  The  foms  of  bells  vary  con- 
siderably, some  being  segments  of  spheres,  other*  truncated  cones,  hut  the  most 
common  form  is  that  in  which  (he  sides  diminish  in  a  curve  line  from  the  base 
to  the  upper  edec,  the  crown  being  slightly  convei.  Tbe  dm  of  b«Ui  ia 
very  ancient  ana  extensive,  as  they  were  to  he  found  amongst  Jews,  Grseb^ 
Romans,  Chtistians,  and  Heathens,  varioudy  employed.  Then*  fint  application 
to  eccleaiatticBl  purposes  is  snid  to  have  been  about  the  year  400,  and  in  tha 
city  of  Sola.  In  Britain,  bells  were  uiied  in  churches  before  the  close  of  the 
■eventh  century.  Abroad  are  bells  of  dimensions  greatly  exceeding  any  to  bs 
met  with  in  this  countrj'.  At  Rouen,  in  Norman^-,  was  a  bell  said  to  weigh 
SO.OOOlbi.  At  Erfurth  is  one  weighing  2e,2001bs.;  ita  peripherjr  ia  U) 
ells,  and  its  height,  4|  ells.  In  the  church  of  St.  Ivan,  at  Moscow,  is  a  hell 
weighing  127,836  lbs. ;  but  the  Inrgeat  belt  in  the  known  world,  is  the  unin>> 

fended  bell  in  the  Kremlin  of  (hat  city.  It  is  computed  to  weigh  443,772  lbs. 
n  England,  the  largest  is  "  Great  Tom,"  of  Christ  Church,  Oxford,  weighing 
17,000  lbs.i  the  great  bell  of  Lincohi  weighs  9,894,  and  that  of  SlPmI'*, 
8,400  lh«. 

BELL,  DIVING.     See  Divi.io  ArrABATus. 

BELLOWS.  An  instminent  for  directing  a  current  of  air  againit  boming 
fuel,  to  increase  the  combustion.  The  ordinary  bellows,  for  domestic  n*e,  are  M 
well  known,  as  scarcely  to  require  deacnplion,  consisting  merely  of  two  flat 
boards,  united  by  ssort  of  hinge  Joint,  and  having  a  piece  of  leather,  (bimd  in 
the  middle,  and  narrow  at  the  two  ends,)  nailed  round  the  sides  of  the  boards, 
to  allow  them  to  separate  or  move  through  a  small  angle.  In  the  losrer  board 
is  a  hole,  through  which  the  air  enters,  upon  raising  the  upper  baud ;  but  heiog 
prevented  from  escaping  on  pressing  down  the  upper,  by  a  leather  flap  vnlrs, 
which  coven  the  hole,  it  is  forced  through  a  pipe  or  nozzle  fitted  at  Cbe  junction  of 
the  boards,  and  having  a  smalt  valve  behind  it,  opening  outwards.  For  hadkiwa 
for  manufacturing  purposes,  lee  Blowino  MAcniNEs. 

.BEN,  Oil  of.  This  is  obtained  from  the  bon  nut  by  simple  premire.  It  ia 
remarkable  for  its  not  growing  rancid  in  keeping,  or  at  least  uot  until  it  hai 
■tood  for  a  number  of  years;  and  on  this  account  it  is  used  in  extracting  tha 
aromatic  principle  of  such  odoriferous  flowers  as  yield  liUle  or  no  essential  oil 
in  distil  lati  on. 

BENZOIC  ACID.  An  acid  commonly  obtained  from  benzoin,  although  it 
exists  in  various  substances,  asreeetnble  balsams,  cmnamon,  the  urine  of  horses^ 
cowi,  &c  It  ia  usually  procured  from  benzoin,  either  by  sublimation,  or  by 
digesting  the  powdered  benzoin  in  lime  water,  and  afterwards  separating  tbo 
lime  by  the  addition  of  muriatic  acid.  It  crystallizes  in  fine  silky  nlamenta,  ol 
a  white  and  ihining  appearance,  and  of  a  spec,  grav.  of  0.667;  it  it  loluhla 
in  sulphuric  and  nitric  acids,  alcohol,  oils,  and  tallow,  butts  only  slightly  soluble 
in  water.     It  unites  easily  with  the  earthy  and  alkaline  bases. 

BENZOIN,  or  BENJAMIN.  A  resin  which  exudei  from  incisims  made 
in  a  certain  species  of  tree  growing  In  the  Blast  Indies,  particularly  Siam,  and 
the  island  of  Sumatra.  This  resin  is  moderately  hard  and  brittle,  and  yields  an 
■ereeable  smell  when  rubbed  or  warmed.  It  is  totally  soluble  in  aloohot,  &am 
wviich,  like  other  resins,  it  may  be  precipitated  by  the  addition  of  water. 
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HERYL.   a  pnMnoui  minrr*],  Mmmonlr  grMn,  but  of  Tariow  ihnW  mm- 

inf  inlu  hon«r  >'!)'>«  •"■!  i^  lil^-  '<*  *P*e-  B""'-  ■'  ^■''  ' ■  ''"^  "O"* 
irin<nU  In  hsrtlnow  tmi  eakvr.  It  hu  btan  nJlMl  mu*  marine,  and  gTMnU 
yeltftw  ttntrald.    It  i>  t^rctric  by  IHMlan,  uid  iMt  by  bMt 

UEVII.  An  iMbtimcnt  fbr  tneMarif)|[  •nd  tnnrfriring  the  mgit  faniMtl 
br  tvro  mirfikcai ;  li  (omUt)  merely  «f  two  Rr^|kl  Up.  tuminai  ttpoti  «  «an». 
nion  MklM,  and  w  OKd  by  ihf  l«o  lUnb*  coiaeiding  with  lh«  tunacM  wImt*  bii 
•Iigi«  i*  l«  be  MOMTUbinl.  The  •nneud  en^Tln;  wpcw iil»  all  iMlniiMM 
lijp  wUiA  ctUTcd  fut&M*  may  b«  gaogad,  or  tb*  com  trantftrred  lo  any  kM 


work,  or  to  poprr-  a  andi^.  t,ar«  t«a  ralm  eonnatlad  to^ihfr  by  n  (^ 
rcniur  Joint ;  «  ii  an  areb  of  bnua  fixed  la  b,  and  ifa'ding  duoiif h  a  mortise  or 
■lit  in  «.  lo  whicb  it  ia  laaicned  atnleanrci  at  any  reqiurod  an^e,  by  meant  of 
tlia  aenv  la  a  prtMJng  npon  it.  Tha  nila  m  W  ais  or  loere  tquare  morliiaa 
naade  tbiougb  it,  {*h«wu  in  atclion  in  (be  drawing,)  in  whieh  arc  placed  aa 
■any  nula  maving  un  piroii ;  tadi  of  ibaae  nnli  i«  tasptd  to  teecive  a  long 
Kraw  (aa  at/l  working  wMtin  than ;  and  aaeh  of  ibc  lanK  aervwa  ia  find  at 
one  end  to  a  fexiUe  (teel  blade,  *  «■  by  noana  of  a  kind  of  «wivc1  jdnt  whkh 
adniu  et  iba  icraw  turning  round  In  it  wMiout  tdrancing,  and  allow*  it  to 
prtM  eitfan  direct  or  atUnl.  CoDioquantly,  when  tha  opeoalla  andi  of  the 
Krewa  are  tumnl  b;r  the  thumb  nnd  fareAnmr,  ihc  ttrel  blade  ii  araaaed  out  n 
aa  to  adopt  Icaelf  to  any  giran  eurva;  end  bali^  thenby  fixed  In  iha  aama 
potition,  tha  curved  lino  can  ba  trauaferrad  diorafrun  to  any  kind  <f  work, 
M  an  i«  paper.  Hy.  7  ihewi  a  rantrivanoe  ka  drawing  tlw  radii  of  wlieelt 
with  great  expedition;  it  ia  fomad  of  a  aUp  of  tliin  mt»,  and  the  eoniral 
hole  anuat  be  in  the  line  «  o ;  if  now  a  naadi*  point  paang  tfatoogh  the 
bola  ba  iaantel  in  ike  otaitre  of  (he  riide  repnaenting  Ae  rtad,  the  radii 
may  bo  drawn  wlib  great  facility  aad  ncaotneaa  along  ettliar  of  Aa  Una*  o  o, 
to  the  diflerrnt  paint*  or  d«gi«ea  (Hreviooily  maikad  Upon  tha  drcomfareneo. 

BINNACLE.  A  imall  caae,  in  which  ia  placed  the  ocniBan-btat.  Itiifiwd 
to  tba  deck  in  front  of  tb*  ataaramon,  and  la  fiinaiahad  wiik  glaiod  aparWrM  lo 
admit  Ugbt  upon  the  compau,  and  oxclad*  rain  In  iha  day,  and  at  ajght  u 
IjglNad  ii|i  by  a  lamp  placed  within  it.    Tbeac  lamfn  an  TonMnlyconitnieted' 


imr 


BISCfJT. 


HDirtlinM  •  IkiI«  I*  cut  lhroi>eli  thr  drck  iinmnIlaIr?}F  Iwlnv  th«  MmpMi, 
MhI  ■  Uinu  ■•  Ml  placed  b>  I«  give  light  la  llic  compau  and  Ihc  cabin  abo;  \m 
thil  our  Uie  tard  of  (li«  ooiiipuit  in  ftiritieil  uf  h  arini-Irautjinri^iil  aiatftikl. 

BINOCCLAK  TELIUCOPE,  ii  a  uIhcojm  to  wlikli  botli  eyet  iiiaj' be 
■ppli«d  ■!  >>□«,  uad  coiuequtnlly,  tlic  nmic  object  olwrvHl  at  the  wme  linM 
wiUt  both.  Ii  ciiuiiita  of  ino  tiibn,  with  two  »ttt  at  gtattf,  oT  the  aam* 
MWtr,  and  wljiutod  to  thr  Mma  axii,  wliicb  ha*  been  taid  lo  nliibil  otjKU 
lng«r  and  onotc  diitioct  than  a  BDgte  or  manocular  gUa.  There  arc  al*a 
nkroMopM  of  tho  uio<  nRiitniciioo,  hul  tliey  aro  vrry  •rldom  uied. 

BlIlD-LrMF.  'Hid  hcM  bird-lime  i*  mudc  of  the  middle  bark  of  iha  bollr, 
boiled  KTcii  or  tight  bourt  in  wnleri  and,  vhm  k>A.  it  ii  Uid  ia  pit*  in  the 
ground,  Had  vartrei  with  itoiiMv  A»d  Uft  to  f«nn«nt  lUI  it  i*  reduced  to  a  kind 
et  mucilage  ll  ia  ■ft«r«ard«  kneaded  till  it  u  freed  from  cxiraiimiM  matter, 
and  then  wosbed  in  a  running  Mrtan  till  no  impuriti«t  apptaz.  In  (hi*  Mote  it 
ia  Itii  four  or  livi.-  ilaya  in  «ailh«in  Toateb  (a  ferment  and  purify  iiwlf,  when  it 
ia  fit  for  line,  ll  niiiir  likewiao  be  obtained  from  the  miilcloe,  younj;  alioola  of 
rider,  aud  other  vegetable  mbltancoa.  It  >•  Bonwtimca  adull ruled  irilh  lunwn- 
tinn,  bil,  viiii-irar,  and  otlivr  matlm-  Good  biTd>lini«  ii  nf  a  grviriiiib  colaur, 
niid  lour  Havour;  )[liiey,  itrin^,  and  trnadoui;  and,  in  imrll,  reaembling  Un- 
aerd  oil. 

BISCUIT.  A  ipclM  of  tm1e»vtnrd  bi«Ad.  Tbrrr  itra  «i!T«tal  aorta  of  bit- 
initt,  oocb  having  a  diatin^uliinfc  name ;  but  the  mo«t  important,  Iroin  ita  vpry 

Brat  conauinption,  ii  the  wa  bitcuit.  dcaiined  fur  ilir  uae  of  abippinfc-  A  new 
king  aatablitliDiriii  bavins  biipii  rvcnitty  ftirmi'd  M  ili*  Boyal  Qsrcnce  Vic- 
InallinK  KitabUnhmciit.  at  necvil,  near  Purlimoulh,  upon  a  acnle  of  niajinltiida 
nearly  luHicicnt  la  Kinpiv  the  whole  royid  nnvy  with  bimiit,  und  that  of  a  rery 
■upcnor  doacrijilion,  tli*  lullowin),-  ncouiit,  tat^rn  from  tlir  Vnil^  Srfrirr  Joiirmil 
will,  we  tnul,  bo  acceptable  lo  our  [eodrr*.  "  ll  baiinf[  hern  diaoovered  that  tlio 
flour  lupplied  tosortrnnieiit  by  contract  bad.  in  many  iiulaiiwe^  bMii  moat  (bame- 
hilly  aJullvratod,  tliv  corn  la  cnmnd  at  niilU  cuntprlatd  wilhtn  ilia  MiabUab- 
nwnt,  and  bv  wblGliinranatliFtnltoduotionof  iin]iru^rinpadicntaiapr«v«nt«d, 
and  pi«ciiefy  th*  pruponbn  of  braa  wbich  ia  rcqiuiitc  tn  tlie  compoailloa  «if 
good  aea-biicuil  ia  rfiaiord,  and  no  more-    Tiit  nour-niill  it  fiimiibed  witb  IS 

Cir  of  al«iiM,by  wlilrh  4u  liiiilirliioniourinny  be  gnundanddTMard,  ready  for 
kinfi.  in  on  bour.  The  biikiiiR  raublialimmt  coniiit*  ofB  ovcm^  «*^I*  '3  fiMt 
longbyll  Icet  wide,  and  ir|iiicl>va  in  lieighL  Hieao  are  each  lieated  br  aepo- 
tat«  fumacaa,  ao  coiialrui-ind,  ibut  a  bltui  uf  hot  air  and  fire  «ucv)>a  tri«ni^h 
tham,  and  gire*  lo  ibe  intetiot  the  tequinto  iott  of  beat  in  an  iiiCT«libly  abort 

Sao*  al  line.    The  fint  eperstioa  iu  making  the  biacuiti  coiitiita  !n  miainR 
a  flour,  or  ratlirr  mral  and  water;  13  col"*"*  of  wnipr  orr  firat  tntrodiiccu 
Into  a  tnush,  and  llicn  a  aock  of  iLc  meal,  utigbing  280  iha.     U'hm  the  whole 
haa  boM  poured  in  by  a  cbaunel  ctimmu;iicitiiiig  with  mi  iipjii-r  roum.  a  bell, 
tiaiga,  and  ih*  trough  i*  doaed.     An  apparatni,  onniiiiiiiit;  nf  two  aett  of  wba 
are  called  knivca,  each  art  Icn  in  number,  are  then  mode  to  nvolve  aman|ti  . 
the  flour  and  water  by  iiitHua  of  inachlnriY.   Tliit  tiiixin)[  luHtt  ciii«  minute  andl 
a  hal(  duringwhicb  unie  the  double  act  of  knivcn,  or  aliircii.  make  twcnty-«x.| 
tWTolutioaa.   TliencxtproccaaiatDcaal[hcluiu]it  of  dough  under  what  urr  called'! 
the  imlmj-rolltrt — huge  cytinden  of  Iron  weigbing  H  cwL  eadi,  and  muvt'dj 
honaontally  by  lh«  maohinciy  along  alout  lablea.   The  doujib  ia  ihui  (ormtd  intfij 
large  rude  maaani  $  feet  lonjg,  by  3  feet  broad,  and  aeverDl  iiirbei  IbicL     AH 
Ibia  ataga  of  the  bualnaaa  the  kneading  b  atlll  vury  ini|ierfcct,  and  ttncea  of  dry^ 
Amtr  mar  tlill  b*  dtloetad.    Thtac  great  tnniaea  of  duuRh  arc  now  drown  uul, 
and  cut  mto  a  ininiber  of  Bnallcr  maaaea  about  a  foot  und  a  half  long  by  a  lout 
■aide,  nud  ri^iiii  (lirunt  undn  the  rollura,  whii::li  la  repealed  until  Ibn  mixiuia  il 
ao  comntde  ihiit  mil  tbr  aligliiaat  trace  of  any  inequality  ia  diacovcrablc  in  any 
part  of  the  maaa.     tt  ahoUM  bare  been  alaled  thai  two  uurimen  ituiid  one  at 
each  a)d«  of  the  roller^  and  aa  tho  ilouflb  ia  flattrnL-il  out,  they  fold  il  up,  or 
douMe  one  part  upon  atiolbi-r.  ao  that  Uir  rutlcr,  at  ilf  nnt  rmmtft,  aqueeiea-. 
IhcaepaMa  together,  and  forcea  thein  to  niiv.  'Hiedi'iigh  ia  next  cut  into  amalll 
portiona,   and   being   placed   upun    larg*   flat   Iwardi,   it,   by  tlia   agcni^y  of 
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mMUn*rf,  eoiiTcnd  ftotn  ths  ecntn  u>  iht  •Mnialtjr  tt  iht  Ufciiig-nNnik 
Here  U  li  rvceivea  bjr  a  worbiun.  who  dIkom  k  iindw  wlul  la  edUd  lh«  AtH 
roUrr,  but  wbieli,  Kir  litr,  rolfliir,  and  ikiokiMti,  man  nearly  rcMunUn  * 
blnnkit.  The  ki»iutini{  ii  thus  comnlrlo,  and  the  dough  MJjr  rnfnirM  lo  b« 
cut  into  biiciiila  brfure  it  it  comiiiilleil  to  lh«  oven-    Tli*  cuttbijt  ia  cA«ti>d  hy 

hexa|raual  frunvt,  etch  u  Urn  m  a  biawiuL  Tha  frame  ii  mored  alowlr  up 
and  dera  by  machiMr;',  anu  llit  woriunan  valcbinff  liu  ofipatOuuly,  Mdoi 
under  it  IW  above  dOKribod  blonktt  of  dough,  Kbieh  ii  about  the  aixe  gf  the 
leaf  of  a  dioinflaUe;  and  Ike  oulfinK>(niney  in  Jta  dcMent,  indonia  lb*  •bnC 
bill  doM  not  aAually  cut  It  thtough,  btit  Ivavn  tudMrat  tubtUnoe  (o  cnaUo 
the  wnrkinnn  oi  tbc  moutb  «f  the  oven  lu  j>'rh  lb*  wlMlia  maM  of  bJKuiti,  im- 
brokm,  into  tbc  oven.  Tliedoucfa  Itprerentol  iti«kinft  tatheeutlhiir-franu,  tw 
tha  follvwlng  Ingealotw  derjca;  bMvaeii  raoh  •>!  xhe  cuUvr  frsmei  ii  >  nnall 
Sal  i^M  ftauiiv  morable  tip  and  down,  -and  kraded  widi  aii  irua  ball,  nviuMng 
Kveral  oiuaoes.  When  the  great  frame  eoTOM  down  upon  the  douKfa,  and  cuM 
out  S2  UtcuiU,  each  of  lh«9M  minor  frainaa  yi#ld  to  the  nmaare,  and  *it  raiaed 
np:  but  a*  (Don  u  the  ifTCkl  frame  n'aei,  ihe  vciftlii  o{  ttir  lialla  acting  upon  lb« 
litllc  fraiDf*  ihniiU  ili«  wliole  bluiktt  oil)  and  ollowi  the  worknum  to  pi^  U 
oat  On*  quarter  cf  an  hour  ii  lufll^nt  W  buke  th«  bucui^  nUab  it  aftec- 
vard«  pUecd  lor  tbrc«  dor*  in  a  drying  noao,  healed  to  W,  or  90*,  vblch 
camDlotN  the  nrocmi."  Th«  following  aUUmeut  of  the  perftnnaace  of  tbo 
MatliiMry  iauAeQfii»niietaRlexpeTim«nl:lallSda)F\duHn«68af>hichih« 
wock  waa  eoalinuod  fet  only  71  hounv  and  dniin|[  18;  for  only  3|  houn  each  day, 
bi  all  T6I)  working  houn,  eigual  to  77  day*  of  10  hour*  each,  the  fiiUoaing  quan- 
tity of  blicuit  wa*  baked  in  Iho  9  oi-eni ;  ri(.  I3J07  cwt.=1,37tl,400Ib«.  The 
wu[«« of  Ibe  men  eniplovedm  baking  tbuquontityaiivoantod  lo273JL  lOr.  9|d.i 
If  11  had  bara  nadc  by  haad  the  wagM  would  faar*  bMn  93311  5«.  I  (U  i  aaving 
in  tha  *se««  of  labuirr,  l>S9'.  7i.  Oi<L  In  ihia  ia  not  included  anv  pari  of  the 
iaicrrat  cf  ilie  aunt  bud  out  upon  the  naobine,  cr  eipmded  in  Iteeping  it  in 
aedor.  But  in  a  very  Gnr  veari,  at  such  an  immenie  rale  uf  «avin{L  the  coat  of 
tha  aneine  and  other  maeUiwry  would  ba  repaid.  Thit  adminul*  apfuralM 
ia  tha  wreniion  of  T.  T.  Grant,  Eaq.  Storekeeper  of  the  lUiyal  CUrenee  Vie- 
toalKOK  EalaUi«kmeDt,  who,  we  believe,  ha*  been  rewarded  by  a  grtnl  of  S.OOOf. 
from  Goeernment. 

BISMCnn.  A  brittle  nMtnl,  of  a  yelloiiiili  while  colour;  il  iaiomewbal 
harder  than  Wait,  and  inelli  at  48l>>  Fahr-  Urged  bv  a  (trong  beat  in  a  clot* 
veaMl,  Il  aufelluMa  eiitirr,  and  crynlalluot  very  dulincily  when  ffradiially  cooled. 
Biiaanlh  nmtea  with  uoit  niet^lic  tubituicei,  <nd  renderi  tiitca.  in  aeneral, 
more  fuAle.  6  porta  of  biiinulh,  A  of  lead,  and  3  of  tin,  fcrm  what  I*  called 
filribl*  metal,  which  ntrlla  in  boiling  viler.  Biimulb  b  n<ed  in  the  oompodlkm 
of  pewUr,  in  the  &brlcitionDf  prlutcn'  typea,  and,  oombiued  with  lead  and  tin, 
fonot  plwmbcTt'  Kilder. 

BISTOURY,  in  Surg«ry,  an  SntCrummt  foe  maktnx  iuntiou^  of  wKeh  Atrt 
are  difltnsnt  kindt,  lome  uraigbi  and  fixed  in  a  haniDe  like  a  knife ;  mam  an 
at  the  form  of  a  lauce,  whila  oihere  ar«  crooked,  wtib  the  ibarp  edge  on  iIm 
tofldi^ 

BISTllE.  A  btowo  pigment,  ooniiat»g  of  ihe  (inert  ^it  ofwood-wal,  put- 
weJird,  and  pasted  ibroneh  a  flue  (iare,  then  mlztid  wilh  a  Hide  gnw-water, 
made  bio  cuk**,  and  baked.  It  i*  a  fiue  tcainparent  oolour.  aud  baa  rouelt  lb* 
•ane  dTcct  in  iiater-p(uulin&  where  bIdih  il  ia  used,  at  brown  phik  In  oQ. 
The  beat  i*  preiiarvd  (roia  dry  brrah  wood,  by  grinding  it  with  water  iaio  a 
•moolh  paita,  tnon  diluting  it  with  aoore  water.  After  the  gtonar  liquor  bat 
tlibuded,  tba  liquor  i*  miured  off.  and  Wft  to  laUla  far  a  ftw  day* ;  tbt  &na 
nalti^r  that  mnabia  b  Ilia  tdilre. 

BIT.  The  iron  which  it  put  into  a  horae  i  mouth,  and  I*  which  ill*  bridle 
il  attached.  There  are  vatieu*  dMcriplioM  of  bil^  but  (bay  may  all  b*  ranged 
nailer  two  beadt,  the  analHe  and  the  curb :  In  the  taaBIt,  lite  bit  i*  formed 
tJigblly  coifed,  and  frequently  jmiitrd  in  llie  nilddlt,  and  the  bridl^  or  rein,  U 
atUektd  lo  rings  in  the  oxtteniilin  of  lb«  biL     Curb  bila  arc  geaerallr  fonacd 
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wUii  k  tnull  KmidiculaT  b««d  in  Ibe  cmlM  at  the  mMitli-pif  cc,  ani!  wiib  «r 
or  dMek-pitcta  rormed  at  the  tait  at  Uie  mouUi-picct.     To  the  oppM  purl 
lb*  ebMk-pincc*  i*  hooked  ■  cbuD  ^uaing  uodar  tiie  loiri'r  jiw  of  iLe  boD^ 
■ad  lo  the  lower  end  of  the  ch«ek-pMtci  i*  ttlached  tha  roiti,  hj  pnllinir  wUcIl 
the  inpnr  enib  of  lli*  <^*ek-pi(M  wv  tlirowu  fbrvwd,  and  ibe  euA  cba^ 
|TMMd  forcibly  aoiiM  the  Imnr  jaw.  Catbbiusnmyiiomfulla  chMUs 
■  hone,  from  Uie  le*«nge  •flbrdea  by  tbe  cbeek-|»tce,  but  thejr  Ksd  neulf  I 
Injure  ilir  nioulb,  and  cauM  mucb  uncaiinaM  la  ibc  asiniAl.    Mr.  Oeoi^ 
Diegloi,  of  Woiminittf,  look  out  a  patoDi,  torn*  j«an  back,  vliich.forordinarvl 
ridiiiK  or  driving,  ii  allmdeil  nilh  no  more  iuiuqr  ttt  irritaljon  to  the  honc^ ! 
nioulli  thui  ihp  (■rdinitty  •uifflo,  but  m hich,  vlmt  occaaion  roquiitn,  iuitonllj  ^ 
Bcu  u  D  tcTj  poHcitiir  curb.    Tbii  (fleet  i*  obtained  by  Rioani  of  a  tlidiog 
tuece.  villi  a  ting  a'.iachod  U>  each  cheek  of  ihe  bit,  lu  nhich  ting  the  rein  ot 
nidlt  u  enuiMted  in  Ibv  utual  »y :  and  wbrn  it  i»  found  ii«««a*anr  Mexeit « . 
CMnidambIc  force  in  ciutung  the  bone,  the  pulling  e4'  the  rein  «rilj  draw  ibft  1 
■lider  (owold*  the  batl«ni  of  the  cheek,  1U118  lenj,-thaning  the  lever  id  connder- 
•bly  that  lb«  horM  i*  airstted  by  ■■)  irreijilililc  i>o««r.    Tba  Biw«xrd,  I'ig.  1, 
MpitaenU  a  ude  view  of  llie  imptoved  Lit,  aDplied  to  a  hone'i  brad,  and  in 
iba  onlinarj  pediiou,  when  iiiiiii|.'  <t  (Uiviiig ;  the  dotted  liAM  ihow  Ibe  pMiiioii  1 
of  tba  pMa  wbm  iba  rein  it  pulled  with  coiuidcnbla  forces  Fig.  i  givM  •! 
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front  view  of  Iba  Improred  Mt.  a  in  the  riding  or  drivtnf[  rein  alucbed  10  the 
ring  b,  whieh  inalcM  cit  being  fixed  to  aome  partictilar  part  of  the  bit,  >•  io  tha 
ordinnrv  bit,  n  MtaAtA  to  a  lUtUng jdeoa  <.  A  convoluled  ipting  d  acM  upon 
Ibii  ilidinK  piece,  and  bcpa  it  ana  ibe  nof^  b  np  Io  (hot  port  of  ibe  check 
which  it  near  the  noulb-filece.  Fig.  3,  where  tba  leveraf^  being  tinall,  the 
riding  or  driving  rein  will  act  <n  tbe  mdinary  manner;  but  when  it  bccomce 
necemnry  to  eiirl  nn  cutrnordinary  power  upon  tbe  hone'i  mouth,  Ibo  rein  a 
i*  forcibly  pulled  bock,  by  wliich  the  cheek  ot  the  bit  i*  tnov(<d  out  of  lu  pe^ 
pendlenuir  podllon,  and  (be  uliding  pitce  f,  with  tbe  nn?,  ilidci  donnwardi 
lowardi  ibe  lower  part  of  the  cheek,  a*  ihewn  by  tbo  doilea  line«.  To  pievnnt 
the  ride  and  alidcr  from  bctns  drawn  too  low,  a  ilon  it  plawd  on  the  bit  ol  t 
for  0  riding  bit,  but  for  a  drirmf  bit,  the  bar  at  the  Dottom  of  the  bit,  u  Ken 
•(/,  aoiwen  the  pnrproe.  When  the  tcniion  of  the  rein  if  relaxed,  tile  ehulio 
Ibmoof  (faeipringdrawaup  the  tliding  piece  c,  with  the  rinj;  b,  and  tha  rein  a, 
le  ll*  crdiaary  place,  aa  rnir(*«nl*d  in  Fm  1.  Tbe  ooaea  i  i,  vbich  contain 
tbe  ifvlngiy  are  made  to  alido  up  and  down  m  groove*,  brtned  on  opjioBiie  aide* 
of  the  dtMka^  fbr  tba  eoiTeiiicDn  of  oiling,  vxcJianging,  cleaning,  01  repoiriiy 
ibf  (ptingi. 
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BITTBRK-  Ttie  modiar  wain  whkti  tciaun*  «A«r  ih*  cryiuHfaalioH  «r 
Mimmm  ailt  in  tra  sntrr,  m  in  Uie  wAlet  of  nil  ■prinoii.  It  ■Imiiidi  wlUi 
•Mlphktc  and  imimle  of  macnMiii,  tu  vhkli  it*  bdltnut*  ii  ovfaig. 

BITUMEN.  A  Ipnn  includlog  a  ronijdcrable  rni^  cf  mineral  *ii|aUaM«, 
«hi«Ii  bioii  nitii  ftune  id  the  ap«B  ftir.  Tliejr  nry,  in  oonaiuatey,  frgus  a  ilila 
Kqiiid  [a  a  lolid ;  but  lb*  nlid*  an  for  llio  inoit  pari  ll^iiiiibl*  hi  •  modcrua 
heat.  Il*l««(<ninaB  compMiMil  part  «f  variotu  Hibitanca,  at  Jet,  tlatH-r,  and 
all  the  rarictie*  «f  pit-cooL 

ULANKKT.  A  warm.  wDoUjr  *nrt  of  MmK  tiu))!  and  loewly  woven,  un4  in 
bediliiij!.  Tlio  manu^tutc  ia  diiefiy confined  to  Witncr,  inOtfonliliin^whfTc 
It  U  tlia  princttial  artide  of  trade.  Tlie  ucelUnl  qoalliy  of  WitiMT  blanlwu 
kit*  bMB  Miriliut«d  u  the  abeitntve  nlMiu  water  ol  iW  linr  Windmali, 
wherrvtlh  Ihoy  ar«  aeound.  BlantHa  we  made  of  fell  mwl,  t)iat  i>,  wed  6am 
■beep  t^na,  uhicl)  ibeT  dividr  into  fcveral  tottt.  Of  tlie  brad  wual,  and  bay 
ir<iol,  llivy  ttakp  Uanw^i  of  l«<I»,  rJcicn,  and  tm  quaitcn  broad;  «r  tlw 
oriUnarv  and  middle  aorl,  blanktW  af  eight  and  leren  <faatt*n  faroad;  of  lh« 
bc«l  Uil  wool,  blankeU  of  lis  •juarUn  broad,  twwnwnly  calltd  mM.  atvriog  Tor 
■cunicn'v  hnminsckii. 

BLASTING.    As  operation  reMtlcd  to  in  minei  and  qiMrrin  for  Ike  piir> 

Sie  of  drtaohing  laiipe  Bane*  of  earth  or  aloota.    Th*  ijBipktnoiua  emyleyed, 
hxh  aro  few  and  wnple,)  ar«  ibon  in  th«  dngravin^.    ftj.  1.  The  il»d|^ 
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hanoHar,  or  nallcL  Fij/.  3.  The  beni,  crdiiatL  iV-  3-  Tlw  vcdcta.  fig. 
4.  The  Mtnper.  /V.  S.  Tba  ela^  bar.  /V-  <>■  "»  neadltv  >'$.  7.  The 
lanipiaK  bar.  Fig-  ».  Tlie  ahovel.  ffg.  9.  The  (iuee  inictttd  in  lb*  dtH^e. 
To  ptTtOTm  the  oiicralion  ofUaiting,  two  men  aulr  aro  n^uWle.  The  tniner'i 
judgineni  ibtetti  him  to  the  fiueii  place  for  lb*  cnaira.  and  •  hok  h  boiod  at 
outlnlbetnck,  in  tlivlbnoiringnAoiicr,  loncoirciL  Tbeborer,  or  ebitel,  fi«.3, 
■  held  bv  one  man,  whiktthe  other  raao  atrikeail  with  the  hainm«romaU)(; 
the  man  naldJogtbecUicltanungitat  eveiyblAw,  lowlofioaithepeerioiucul, 

by  wl>:<hinwtn«thoiMB«i(  (hipped  away  by  ^'R'**^  llie  boring.  <n  ouitins. 
it  oKBiiooalty  nupeodcd  U>  dear  ont  the  hole,  wkioli  ia  done  hy  iha  tcraper, 
Fiy.  4.  When  tbc  peifcration  iaef  lb«  rrtjuirod  depth,  iwhich  variei  froan  one 
to  ilir««  feci,  the  dinmi^er  being  about  an  tn«k  and  a  half,}  if  the  hola  be  wei, 
•cnne  toush  dry  day  it  iiitndiiotd,  and  the  cUying  bar,  ftg.S,  h  driven  in  wjtil 
neat  Tiulence,  by  which  meana  tba  day  ii  faretd  into  all  the  erevim.  abaoeb- 
Wf  the  DMMlnre,  and  preventing  the  cntmnee  cf  more ;  on  ariihdrawuig  lite 
daiing-har,  the  hola  U  kA  dry,  and  of  •  Mnooth  miferm  mirbro,  which  adafta 
b  wr  rwthripg  the  charge.  Thai  eonaifU  of  gunnowdrr  alone,  or  ntlied  with 
•one  iM!clttini«,  (which  ti  b  Mjd  InoreaaM  the  nrtw  of  tliu  explenoii) ;  it  ia 
kcloecd  w  paper  u  a connMn  canrUge,  to  lUlhebor*:  but  ia  *tfy  wol  libia- 
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lioiu,  ■  tin  cue  i*  tomelinic*  UMd  U>  faiitaui  IL    The  ehnrfte  hcin);  nov  inlro- 
duce^,  andllmut  UtUifbotlomiif  tbeholc  bjr mMntorafhiiiuiwrin^  cupper  roA 
callvil  th«  BMdlr,  Pf.  G,  vhicli  •■  alvi  drlvtn  dawn  with  the  thurgr.     Th«  MNit 
nttMliwi  h  to  cxcliuff^  » tiitich  of  lli«  nr  m  poMbIc,  hy  mincing  Itir  iJM  of 
llU  vent;  for  (hit  pnrpoM',  the  uin|nng  bar,  I'ig.  T,  b  rni|i1<>y«(l  in  runnuag. 
rounil  tbc  DM^Ic  (didc  ^pldiiig  ypl  can>)>aet  lubfiAiiM,  to  t!ui  whm  Uio  nwdw  ^ 
ii  wltlidrtwa,  a  rn-y  tinnll  voiil  or  uniclr-h<>1e  rcmaiiu.     Into  this  Dcrfonuion  U 
(lri>p]>pi)  a  fuMT,  or  mih,  chai^  wilh  pondrr,  on  the  lop  «f  wfakfa  it  Gm<I  ■ 
"tnuft,"  at  it  it  coilisl.  oTiOTiiPoUirreoiitriTiiiiN,  >oa4iiwWil'ai  to  bunn  aauffi- 
<ielit  time  lo  pmiiit  llie  itinn  who  &m  'n  to  nlrnt  to  n  ptupcr  dliUmce.     Pn>  ' 
viou*  lo  flrinv,  it  ii  unifti  (o  gire  iiuliof  tu  nil  M-nnnt  iii  l)ic  immediate 
nei|[hbourliooa,  by  bloving  a  bcirn  or  rin^iift  ■  bell,  that  tfaey  may  ban  itw 
oppiiTtunlty  nr  retiring  to  ■am*  place  of  Kcurity. 

BLEACHING.  Th«  art  ai  &e»ing  doth*  an4  vnrinui  oihur  aubclaiKei 
from  their  nUurd  brown  or  du*ky  llng*i  and  rcndcriii^  tlicm  pcrfeclly  wlittu. 
Th<-  moti  aiicioni,  and  at  one  tinw  (he  only  known,  mpUiad  of  bleachian  linen,, 
or  cotton  dolhi,  conaitu  in  frKjwntly  wi-itlug  (h*m,  and  tsjiotln^  thtin  iipon 
the  grass  lo  (livrnvsaTtho  lun;  the  powcrftil  action  of  Nhich  in  tho  deitroctiOB 
of  coloun  i*  well  Iciiawn.  Hiia  proona,  wUdi  ii  diittnruiihed  bf  the  tenn  of 
"  CIriHi  bleaching,"  hai,  howeiyr,  bein  ooarfy  luponMod  by  anothtr  lermnl 
"  (iM.  or  Chftnteal  biwchhig,"  founded  apon  one  of  iImm  btiHiont  and  uaeftil 
diicovcrio,  by  whieh  modern  chemical  idpnca  hat  «a  honourably  tliitincuiihed 
iladf,  and  rendtrcd  arich  avrvica  to  the  art*  of  life.  Bofiin'  pnK^'i>itIn|;  to 
itHctiho  (h«  nor,  (and  now  tho  ordinary  proc»,)  we  ilinlt  ((ire  a  brief  detcrip- 
tioi)  of  the  method  of  (troiB  bleaching,  oi,  olljiuiigli  nu(  gviierally  practised,  it  it 
•lill  In  UM  in  tome  part«.  Tli*  detail*  of  the  ptoccu  vary  of  coiirau  witli  tha 
imturo  of  tlie  naoAt ;  but  the  following  b  the  proccai  fnr  bleaching  flos-yam, 
which  contliluici  an  important  branch  at  hutiovu.  Tlii;  Ural  opi-rutiun,  r^led 
tlftfuy,  eonii!>U  In  iiiini«t«!ng  thv  brown  yam  in  hot  wal^r,  or  in  allowiog  it 
to  maMrale  in  cold  wnter,  or  m  oikoliiie  Icy.  Tliii  otcaiioni  a  kind  of  fermen- 
tation, which  looKni  the  inlivn  emploreu  in  apinnjng  the  ram,  and  k>  f*r 
■ejuirslM  tha  other  im|iuiitiei  nttacW  to  It,  ill «!  the  uhnio  imy  be  eoaily 
removed  by  waibinj;  in  river  or  ipring  water.  The  next  optralion  i»  that  of 
tiKimff,  or  biulintf  in  an  alkaliDe  lye,  oiler  which  iHe  ikdna  are  cxpowd  on  Ihe 
gnu*,  for  two  or  flirco  weeltt,  whidi  Uitrr  operation  is  called  mffimy.  Theoa 
allfmale  opemtiDna  of  budEina,  traihinir,  and  etofttiw,  ate  cenorolly  rencoled 
tbnr  or  five  limei,  each  lime  tetaeuuie  toe  otrength  of  the  aOtaline  oolutiun  in 
which  the  bucking  wm»  jierfomwl.  Tlw  next  ^ racn*  l«  that  of  trovnity,  whidi, 
ai  more  anciently  pmctucd,  conilded  in  ■□uking  tlic  yam  in  milk,  wliich  hod 
btcome  aeiduloui  by  age,  which  wqk  imiaJly  employed,  for  llie  lint  lime, 
immcdiataly  after  (h*  fenrth  or  llflh  hiickin^;.  In  iKit  lienor,  wliidi  wn>  tech- 
niodly  called  the  Gnt  Mur,  tlic  guodi  ijinerdly  Uy  for  three  weeki,  or  aniil 
•ueh  lima  a*  the  huui  began  lo  crock  and  luo'iid*,  when  tJiey  were  uiuuUy 
taken  out  and  nibniittod  loa  repttitiaii  of  ihc  proceaMi  nhridy  dMrrilied.  Tlitia, 
whenerer  the  ipodi  hod  been  once  loiired,  the  operaiicuii  of  bucking,  vioJiirtg, 
wourine,  and  crofting,  weiv  repealed  in  regular  rotation,  until  ilic  yam  came  to  a 
gDOdeoloar,  and  waicaleemadl>irlbetly  clear.  Thetclcdioiuin[ieratiiiiiihiivebrfri 
inuoh  thortened  by  nbitituling  very  lUlute  tdphuric  odd  for  the  toui  milk.  Tina 
iniproTemenl(RUg^tedbyDr.Home,)*omuchaccderaledilic  proena,  that  one 
Ifmring  by  tulphune  acid  may  bo  performed  inflr>m  13  tu  i\  hnim;  wh>ltl  ^vl■^y 
lOuiinglnrtlientiUprciceii  required  (Vomlvo  loiii  weeki:  ondihe  whole  pntcca 
may  by  thli  mean*  he  c[<inp1''['.'d  In  futir  motiiha,  which  heforv  rrqiiired  aeven  i>r 
eigbt  month*.  We  *hall  now  proceed  to  gire  ailight  hitlory  and  dtierintion  uf 
the  new  naiem  of  bleaching,  Eatmde4  upon  the  property  whieh  chlonnc  poa- 
le****,  of^rapidly  dettruying  v^eiablo  colwin.  By  thi*  tyitem,  (which  fur- 
l>l*!iM  one  of  the  mott  lieuutlAil  llluilntioiii  of  the  immcnie  bcnrlltt  which 
aritnce  may  render  to  the  uiefiil  orlo,)  the  practice  of  bleaching  ia  con- 
ducted wiih  a  degree  of  prvdiion  Infore  imknown,  aiid  with  the  niunt  turpn- 
alng  expedition.  For  ihc  diKoi'ery  of  chlorine,  we  ore  indebted  to  .Scheule, 
who,  ill  the  year  I7T1,  lint  farnxd  it  by  art,  and  olterwonl*  aeceitoined  in 
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famm  w  Atttnjing  TtgHabt*  caloun.  Itui  Lhe  lint  ptniM  who  ib«iI«  exu^ 
menu  upn  (bit  mu.  viU)  •  nw  (■>  tu  npjilicatioii  in  lb*  arti,  wu  Mr.  Ucr 
tlioUrt,  vho,  in  uie  ^mtnoI  rf«  PAfNfMV  fbc  Jiwe.  1TS9,  and  •gmin  in  lh< 
nunlirr  Tor  Augiul,  1780,  cxplmotil  lbs  natiu*  of  i1>  arlluii  ma  vt^elabl* 
i«laun.  Hid  aogMMvd  lunr  il  ui^t  be  kMiUtd  vilh  wlvinUgv  to  \k«  prooMi 
of  UrMliiwt*  The  nibttct  toon  attncUil  tbo  attMiliea  of  varioui  icicnlifie 
Mnocu  »nS  «DlciTT>>iBg  RMnurAclnrm,  aiid  niitnproni  c«i«blulinviit)  were 
ktnMd,  in  whicli  Ota  praomof  Bcrtlu>UK(iiUMiiAed  bjrMibaMoaciit  diMovonM,) 
«u  Bdopud.  Amongit  Uie  firK  to  iainidi*t«  *Dd  perffot  Uk  im»  proetw  lu 
tUi  country,  Vfrc  Pi«ftMar  Conhnd,  tb*  mlabnwd  Vm,  tai  Mr.  H«nt7-,  of 
ManctmUr.  Mi.  Wai^  •»  Miljr  m  17S7,  li«d  iBCrodueed  it  in  ili«  blnchniK 
fidd  of  Ht.  Maccngar,  «t  OUi^w  i  and  in  his  firK  atkoipE,  hn  bteaclMd 
SOO  pwoMgf  clotb;  tnd  Mr.Htftn,  bi  tli«)-nr  1798,  publlthcd  mt  aMoniitor 
(h*  procOM,  w  pnetijod  by  himMlf;  tthieh  aeoount  ooapMlitfiib  evct]r  thJm  ai 
thit  lima  kiMwn  Riptcliiig  tke  uw  of  oUlcTine  gw  in  mcmUd^  nofpting  lhe 
DoiiiWaMtion  ef  tbo  g**,  1^  muiw  ef  lima.  Ai  At  ttnl  latrodttction  of  tb*  tM» 
Bfocaa,  ilia  chlorina  wa«  nutilofad  m  Itie  Maio  of  gaa,  but  thk  nietliad  itu 
RMud  U  be  alKoded  with  nanjr  locanraiienee* ;  the  fuaioa  occa*ioDlng  cann- 
d«nbtc  oiuiagriMia  i«  iha  wgckman,  and  tha  icxUirD  of  Av  clotli  boin^  m^pwntlT 
ii^iKtd  by  liic  loo  CTcat  enrtfj  at  ibo  ^.  It  woi  ako  found  exiNiody  dlfff- 
oult  to  «xpaie  at!  Uie  nirfiKc*  f^ally  to  iu  action,  vilbout  which  do  pnfcd 
bUtwhinv  can  ovtr  ba  tStoui.  Th*  Am  reiixdy  for  ihew  bicanraaimcM 
c«uii*lcdin  condciiiing  tbcKuia  viici.  nndtubM^ueiillyiaaioliitiaDafpobih, 
wbkh  imbibed  [lii>  gan  moco  n!atli)y  ihan  warn  alouh  aad  farmed  a  more 
ooncmlratticl  liiiiinf.  Tlii*  lotttv  piMoia  wa*  lavcntod  by  Mine  manufadiMew 
■I  JavoUe,  whiime  the  liquid  tr««  oamcd— ^  LJfur/  Jt  Jattltt." 

Iu  thr  ytui  179S,  Mr,  Tmnant,  tt  tilu^v,  took  out  a  paleot  for  D  now 
hIracUing  liquor,  which  eoniialod  of  ■  aolulioa  of  chlorine  of  lime,  invUad  of 
oijrinuriatf  ol  pouih,  which,  b«iclei  beinx  e^Mally  cAciaciaw  with  the  former  Cor 
f;cneral  purpovc),  hn>  th-;  uit'.iiiia^  of  bung  mMol)  choapor.  Il  ii  not,  boweiyr, 
•p^ioaUe  where  ooUuna  arc  •ubsriiueiilly  to  be  djred  wuh  mailder ;  far  bleacb- 
bic  Ibaaa.  llio  oiywuriaMa  of  polath  or  aoda  muii  bo  employed.  The  pacnUar 
MnnUgci  of  eombintng  chlorina  with  timc^  or  the  aUab««t  conual*  in  tha  dN 
OHiMaao*  ihal  ihcMline  tolutionglTeaeiui  Ibecaagndtiallytaihenodi  wbicli 
rafulra  btaacUnji,  but  doca  not  nart  wilh  k  lo  the  atmaaiihera  with  the  aamo 
Idciliiy.  Iu  conicqvence  of  lliu,  the  optraUon  of  Ueaoning  ia  no*  not  injn- 
riiiiu,  ttor  rvMi  very  dia^cunMe,  to  the  workinm;  whereat,  in  the  fotner 
prooteO)  when  the  kiu  waa  merely  received  into  water,  it  waa  aa  freely  ^rrm  out 
acain  that  no  man  could  long  endure  to  work  in  it,  or  even,  for  anf  conaidcr- 
■Ue  lima,  to  euperiutoiid  lite  ojii<raiioiii.  Tlila  adrant^e  of  the  new  prowM 
lueec  than  eocDpcnulo  for  th<r  diminuUon  of  tlic  bleacbing  power  of  chlorlAa^ 
which  reiulli  ftam  lhe  afbreaaid  combinatiuoa.  Mr.  Tenaant'a  patent  bt  tha 
llijuid  chloride  of  lime  waa  afiarwarda  set  Mide ;  but  ha  autarnqenlly  oUaiurd  a 
iialebt  for  oomboningeblotine  with  lime  in  thedryataie^  Thialaamoat  valaablo 
inantoeenMnl,  the  dry  chloride  beinR  lew  UaMc  Id  dMompoution  than  the  ii^nid, 
and  b«ii^  aa  much  tnura  portable,  the  amaller  tnanHfaciiitvia  find  it  mora 
advantaneoui  (o  piucbaw  the  aiticle  of  ihtwe  wIwbc  buiincH  it  i>  lo  prrpais  it, 
than  to  cttahlioli  work*  tor  the  invparatiun  uf  tlie  article  IhetUFlvei.  The  fol- 
lowing ■•  the  jwoeoM  at  pracliwil  lo  bl<iultin|[;  linen,  ur  cotton  cloth,  iir  yan. 
Tha  Mine  metboda  are  followed  ai  fnr  a*  llie  founb  or  Itfth  buekint;,  ai 
deacribed  In  the  p«eeu  of  graa*  bleacbitw,  oaly  fond  washing  it  wbacituted 
(or  crofUnK.  The  kdihIii  arc  tWn  inttnened  ia  n  aulution  uf  chlcrido  of  liml^ 
or  of  the  cblaridnof  poUth  or  wmU,  and  are  then  well  wnihed,  by  machinery, 
la  pure  water.  Tbay  are  iben  cakatt  to  tha  aouring  eea«al<i  oontalotng  ■  paetioa 
of  veiy  dilute  aulphuric  acid,  and  when  taken  <nil  of  tlie<e  vnacU,  are  acait 
well  wbilwd  in  water ;  andi  laalty,  they  are  enbuuUed  unco  nterr  to  tJbe  tlkiuine 
pruceiM  nlready  dntmbod.  Linen  looda  reouiro,  at  Itail,  tbiee  iramtiwoiB  in 
llie  lutation  of  chkniilc  of  lime,  tollowod  v/  an  equal  number  of  akamale 
imineniooi  in  the  aoun  and  in  the  alkaliiiv  Miltitlana,  oiMfull*  and  thoroufthly 
waafaing  tbtoa  in  fiat  water  between  each  of  tbo«o  preeeatca.  Cottona,  bowerei. 
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nqwitw  fo«*r  imntntMi*  fai  the  Ue*eUiif  IJqNOT,  wludi  may  likir«rb«  b» 
mare  dilulvd  witk  wUer  for  ccttoai  than  for  linen*,  ttr  ihii  method  of 
blMtUng,  linen  good*  coHtUnlty  ac^ttlr*  a  ydbirUfa  lingc ;  Uiti,  l)«w«ttr,  fa  m 
MqwrAdal,  i^  turn  «ipMiB«  to  th*  air  for  a  few  dayi  nntnOf  rtmora  b. 
Tbe  f  oodi  ate  iktn  finUtiHl  bjt  boiUng  thf  m  for  •  slwvt  tan*  b  a  dihitcd  wlu- 
ikm  iif  praHaik  and  whitr  utip,  vhlcn  ranoTM  ilia  diaagTMabU  oiam  wUeb 
woulil  cihcrwtM  b(  ntlacbcd  to  utticlca  bleached  bylhi*  proMH.  CoRoa  foodi 
da  not  nquixc  cnAinc,  «■  the  jvlbw  tiiMBi  jait  mtoiuined,  da«e  not  appear 
in  th«ai  wlivn  niritb«f  Mof  rraiorad  by  lb*  (ulpliurio  ncId,  idilkougb  (hi*  acjd 
will  not  mnnvc  it  ftiMi  httMi  medt.  fiu  the  rouimc  juit  doioibcd,  Mr. 
I'ukt's  (rrun  wboae  «aM^  «m  MeatUng  Biueb  ot  \he  pruefdmg  accaust  i* 
Uknii.)  obiono*,  h  not  auflcieiil  for  Uoaelung  ealioMi  iiiMiidpd  far  the  bnri 
madder  wotk.  The  fbOowiiut  ontline  of  a  procrn  ndopicd  by  n  scientific 
arinfer  is  Scotland,  Gar  bIraciiiBs  calicoe*  tar  maddtr  wutk,  or  itKiil  work,  or 
tor  p«lo  blue  dipfdiif ,  wm  eammnnlcatod  by  bim  to  Mr.  Paikn,  villi  in  anui- 
anoe  that  it  may  be  relied  <m.  Tlie  nooi*.  aAer  bring  Hngtd,  aleeped,  and 
aqjoetud,  by  paaiing  behrerii  rollert,  are  boiled  four  dnioi,  tm  or  twt(««  boiin 
aaeb  tinw,  to  a  •oWUon  o(  eauaiie  potaik  of  a  (pec.  gtav.  ft«n  Ij0127  u>  £.0180. 
waaliiBg  then  ranlnUy  and  tbotoughly  between  eani  bailing.  Tfaej  m*  then 
Immenwd  fai  a  toludon  ef  the  cklinide  of  petaih,  orl^lMll)'  ef  iha  UMaiglh  ot 
1.000:^,  nod  afurauda  reducad,  wilb  Iwen^four  tireM  iti  weight  et  water , 
but  ■>  ilic  ipeciGc  graTity  alone  is  not  a  perfect  guide,  the  bleaching  Mwet  «f 
iLe  llf  lid  !■  Uu«d  by  a  Mlution  of  indigs  of  a  koown  ttmiMb.  In  ue  above 
prepamlion,  the  goodi  oro  ollnwed  tonnwin  13  faoiu%  and  are  then.  In  eoane 
printer*^  laid,  wutil  wet,  on  the  pawt  and  cxpoaed  to  the  mi  and  weaUiBr  for 
two  or  ihne  day*.  Frem  iheneo  they  are  ihiii»««<I  U  the  eour^  madv  of  tlie 
(pec.  crnv.  t4  abuul  I.02SI,  at  the  tcmprralnro  of  110'  Fahr.;  and  after 
lying  £*e  or  lis  hou-n.  uf  takm  to  the  wheel,  and  waihed.  The  (bur  boilingp 
in  eauaiic  potaalv  <*iib  lb*  wishian  bttwotn  each,  are  ilien  repeated,  and  tM 
goode^  after  bring  agun  imaMned  in  Hie  dJhUed  chloiido  of  nolaifa,  an  vaB 
weahed  in  pure  waler,  and  then  rineed  in  oeennian  Mun  for  half  an  hour.  Hie 
loit  proccH  ii  lliat  of  careful  vuhing  in  clean  water,  after  which  1^17  <t« 
Imntrdlairly  huii^  up  iii  the  aiiiiig  ihedai  to  dry  gtadiullT.  Vurloua  arUek% 
boiidei  cloth,  luch  at  u-«i,  pajicr  wbirb  liai  iMcome  nildcnd,  &c  ate  novj 
bleached  by  ni<rani  of  clilorine,  either  in  ihc  lUte  of  f  ai,  or  cambiiicd  wiA  1 
alkalie*  or  alkaline  earih*.  lite  niinvxed  cngrnriiig  rvpTeicTiU  the  apnaraUMJ 
em|doyed  tar  the  preparadon  of  chtoridc  of  pouuh,  or  •win.  for  llio  uae  of  ealiett^ 

{liater*.    a  ii  ibe  ftimoce  for  brBtiti({  the  matcriola  whifh  fumiih  th«  chlorine  j 
a  caM  Iron  eeawl  coiitHlnini;  warvr,  and  forming  s  wntrr  halh  fur  the  ri<ccp- 
tion  of  Aealill;  c  the  body  of  the  utiil  inndt-  of  lend,  luid  the  upper  part  ni^i 
ronndHlb^adeepoaptfi^lomied  In  ooe  piece  with  it.  nnd  conUuningeporlJoal 
of  wal««  into  which  the  lieail  of  l)i«  4lill  ilcicendt  to  iln'  drpih  of  about  il 
inehei)  thiu  fbnntnK  whil  in  Ifrmtd  a  «aicr~Joinl,  wbiuh  prcvcnU  ibe  eaeape  • 
Ibecaii  e  it  the  <LI1  lie<d  dcicending.  ■>  we  bav»  iuit  ilaicd,  inio  the  walerj' 
fai  tna  Clip/  i*  a  btni  funnel,  ihroiigh  wliicli  the  acid  in  poiirnd  liilo  the  etlll ;  $ 
an  agitator  fiw  tcirring  the  malCTioli  ia  ihe  itill,  wnrking  through  on  air-ligu 
(prelnre !  and  i  tbo  eduction  pipe,  by  whioh  the  na  paiaca  inio  i,  an  inier- 
inadlata  vaeMd,  partly  filled  with  watn.  and  deiwnad  M  aneet  any  uneomfained 
mnrialie  aeid  which  may  ocnurioiiBUy  tix  from  the  «tiU  during  the  ptoeeM ;  t  nJ 
aidety  tnbe ;  and  /  the  pipe  which  convey)  the  f»»  into  m,  the  tojge  rvoriver] 
nnde  ef  lead,  and  chat^d  with  the  alkaline  aolutioii ;  m  the  agiulor  fiir  oot 
■lanlly  iliinag  the  alkaline  aehuion  ;  ihii  ii  neecniary  to  pramote  the  afcaoiptia 
«f  illegal  i  and,  in  larce  wotlta,  the  agiuior  ■•  mored  by  power  from  aetoan 
■Mine:  e  an  owning  lor  iBIine  the  receiver,  occurlonally  cleaning  it  out.  io-t 
f  Mel^nte  eecK  for  drawing  offlha  nanirMed  aniution.    The  junclion  of  all  thai 
varloiu  pipn  aod  opening*  are  rendered  air-tifiht  by  satpt^cnnla     AI  the  flnl 
inlnMbDCliMi  of  the  new  pfoWM,  the  chlorine  wa*  obtained  by  ditlilling  matiatio 
acid  upon  the  black  oxid*  of  ntangancic :  but  it  ii  now  procured  in  a  limplwJ 
and  moro  aeonomltal  oaanntr,  by  nuxnii;  together  black  nxide  of  manganea^^ 
wnnnon  mIi,  and  diluted  lulplmrie  acid;    varioui  pi«p(irtiona  arc  iMtd  by 
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vooDhi  good*  bring  animal  pnMlantiaiii,  rfiAtml  procptw  ar«  r-Tipinyrd  in 
WaacMng  Ui«in.  TImi  eoloiirlng  pnn«iplc  of  lilk  baiiw  n-iiivuiu,  M  ILuiii^  liu 
prapowOB  procpii  for  exlnedng it  bjr «ig*Uiii(  the  nlk  in  aleolMl  aciiliUatcil  by 
Munade  aciil.  but  the  ordinan  method  m  blcacUnc  illk  iaiha  to11«>inf.  Tha 
nik  bcii^  idll  raw,  ii  incloiad  In  •  tintn  ba^,  aniTbollad  iii  •  wdutwai  of  Mup 
be  (wo  OT  tbrco  bourx  the  bag  bring  (re^eiilly  Umcd.  It  is  lfa«ti  takm  out 
and  baatm,  anil  nrxi  vathtd  la  rold  wahr  i  anil.  sAn  brin^  ttiflitlr  *ning.  It 
i*  a  Kooad  lime  piti  Jolo  ihc  boiler  filled  with  cold  valcr,  mind  wiib  aoap  and 
a  little  indigo,  whivli  gi>n  it  that  bbuih  ca«t  ooinmoul)'  ob*nrrd  in  wliil*  dk. 
Wboi  iha  ulk  it  uk«^  out  of  thii  •Kond  watvr,  (lify  uriitj  it  hxd  with  a 
wooden  otg  to  pc««  out  all  the  (aap  and  water;  after  which  Ibev  thike  it  i» 
iMtwiit  It,  and  aeparale  ike  thnada-  II  ■  then  oaipcnded  it  ■  &ind  «f  ttore 
coMlnicted  (at  A»l  puipoM,  b  which  nilphur  1*  burning,  ibt  ^tfour  of  which 

B'raa  the  la*t  dtsree  of  wbiUiWM  to  the  nIk.  WooUro  cloAi  in  MKtetimea 
■ached  br  limdy  Kouring  them  with  aoap  and  water  after  Iha  oewnlkai  of  Iha 
Adlingnkilb,aMKin)*tisiaib]raulphuncaieid^  wluchbill«ttia!ai  foBowi;— 
Tba  aaift  ara  BiM  well  waihtd  aiid  eleanard  w  river  woier,  and  Attn  put  npeii 
polaa  to  dt^.  Whf  II  half  dry,  lliey  are  ezpoaed  to  the  vapour  of  bMmloc  (nt- 
pbnr,  or  nitphiiroua  acid  ft,  in  a  Tcry  dote  )tove ;  the  gu  gtadnally  adhtting  W 
tlie  nir&ce  of  the  tXuSf,  rendcn  it  btauliAitlr  wbite.  An  isiprovtmont  tipon  Ihia 
method  la  lo  condenM  Ute  nulphuroua  acid  in  wat«*,  and  imnun*  the  iiuA 
Ihtrttn :  by  which  means  the  acid  aeu  more  equally  over  the  whole  lurlbeo, 
than  when  iii  the  Male  ofgaa.  The  gn*  nuy  alao  be  obtained  by  digraltng  *«l- 
pburie  acid  upon  chopped  etraw,  eaw-diuii,  or  other  cufaonaofotu  matter,  in  a 
I  ntorl^  and  the  gv  may  be  condcnKd  by  an  app«FaUi«  limilar  lo  that  mad  fbr 
ceodenalng  the  chlorine  gu.  High  prfaruTf  aieani  haa  Uen  lately  cnplored 
OMlcad  ofclibirin*  for  hlvoching  doih*.  It  it  laid  that  ihi*  method  of  bl*aeliing 
liaa  teog  been  praetrnd  in  Ibc  eaii,  but  Cbaptal  ii  the  fint  wriler  who  reonm- 
Wrtodad  Itio  thf  Rnropean  bteactini  «id  Mr.  S.  Wri^l  haa  lakm  oul  a  patent 
fai  lUi  coaiUrj  (br  an  afiparatua  for  washing  and  Uoaching  npoa  ihit  ptinoipJ*, 
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which  appitraUM  li  rcpnvnivd  In  tke  aniktxed  ramrinf.  TTiv  ffoodi  to  h» 
blenched  are  fini  jiKlcd  cIonIv  Into  «  coniral  t«m«I,  through  wliivli  ll>«  ikan 
!•  caiii'i'd  lo  pjiu  f"t  1  «hii«;  IM  tUMn  M  thon  made  to  fnnc  on  alkmlinc  lolo* 
tion  through  ilic  fjoodi,  to  nmort  the  UnpuritiM  and  rulouriiig  matur  (>hich  j 
opfratioD  ig  rvpoated  ■■  oAmi  m  hmt  b«  n*c«tur]r)  i  liot  water  u  next  iai- 
pfUad  dimugh  th*  (omU  lo  nniM*  all  ib«  alkaline  mattei ;  and,  loitlv,  ■!«» 
of  a  bigh  pccMure  i*  Ibroed  ihiou^  to  aipcl  tha  vater,  bj  oUeh  tbv  goudi 


■rt  l«(t  in  nearly  a  dry  italf,  and  fwrftclly  dean,  a  i*  aoopiMr  tchuI,  formed  at 
fnolium  of  n  com-,  al  (Up  l(.«er  part  of  which  i*  a  Mrt'orated  tain  IjoUuiJi,  or 
graling,  and  below  iltji  lUu  teal  boHotn,  from  nhicti  a  pipo  deicendi.  TIif 
aiticlct  l«  be  operated  upon  havinjc  bcrn  [>inviuu»lir  Uid  oi  water  and  nilihcd 
wilh  Map,  an  to  Ij*  cloicly  packed  in  iliii  rcnel,  the  lid  of  nhieh  i*  ihcn 
■0  be  tcrewcd  down  and  rendered  Xeam-iiuhl  at  ihe  junrtioii.  In  (he  diacrani 
thb  Tt«e1  i*  rspnirnted  eiiclowd  in  a  jacltcl,  lo  prtt-ent  llie  ndiation  of  heal  j 
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B  ii  a  rt^ri  (tUta  of  oeppcr,  u  veil  u  the  olher  tmmI*  wid  Mb«f  ttfn- 
MfiWd),  contaiain^  >np  and  vatFr,  cr  th«  usual  alkaline  ■aluiiMu  oTpMit-cah, 
toit,  &«. ;  C  ii  a  |Mp«  leadi^  futia  ■  MMun  bolltr,  t^mugh  whkli  it  InUvdiMad 
UMm  at  •prcanuv  ofMlb*.  e«  die  inch,  wUcb  J*  fint  (o  b«  gndual^  admltlMl 
JBto  tb«  iManliM,  bf  piMtiaU*  optning  lh<  Mop-cock  a,  wh«D  it  piMn  bto  (he 
vmkI  a,  Bberc  U  a  allowM  to  act  upon  tb*  coodi  thartin  tI«po«iiad,  far  half 
an  licmri  aRvr  wliicli  llie  cock  a  may  DC  oomiHetdjr  opeiwtL  aad  lh«  Ml  Area 
of  tha  aliiam  allowfd  tn  opotat*,  ftnt  op*nl^  lb*  cocka  i,e,J,4,  when  tha 
■team  nil  poaa  up  the  pip^  0  into  th«  vtMd  B  eonlaiiiwg  iba  allLalino  MJutioA. 
Tli*  prrnurv  of  ilia  nUam  upon  tlie  unface  of  ilia  liquid  in  tliii  mwl  will 
now  cauH  it  lo  dcvonid  thrMuh  Ike  pipa  E  into  tbi  r«aa«l  A,  and  Wtta  the 
■t«ani  (MUtinaiDg  to  pitaa,  will  force  Um  alksBna  liquid  tibrough  Uio  doodi,  aalu* 
ratiiig  owtf^  part,  and  carrying  Ik*  din  Mid  etfcw  ImpiuiUM  lo  tb«  bottom,  tb« 
liquH  paMwg  off  through  iM  pipe  P  iMo  tlie  rcecirw  O  nndemtMk.  Tlw 
pnMura  of  Mtaro  b  n«tt  tinployaa  to  nUl  twwI  B  with  the  diwharged  dkaBat 
liquor ;  tor  Aa  pniwac  th«  ooclu  (,  e,d,r,  or*  to  b«  doafd,  and  th*  cook*  / 
nAg,  to  be  opeii«d  I  th«  >l«aiii  will  now  dam  down  tb«  pipe  U,  and  opcrata 
with  ilt  Aill  fore*  opon  O,  iharcbv  tbrcine  I'lo  liquid  up  Iha  pipr  1  I  Mgaia  into 
B|  ftoin  wbcaoe  it  m  ogani  Ibned  lhr«ig;6  ibc  goodi  in  the  tmwI  A,  rtpnulBg 
Iht  oponilfoii  u  oltni  a*  tiatf  h«  neonuiy.  in  order  perfcctlj  to  tlMiue  Iheiu. 
The  din,  and  oDier  inipuiilir*,  bctnr  rtinovril,  ibe  notprotaw  b  that  of  rinainc, 
wbkti  u  dkntA  bjr  doting  the  oocu  i,  r,  d,  *,j,s%  ooa  openins  tliofe  «t  i,  fc  2, 
whan  lb«  MMin  ftom  C  panta  vp  the  (4p«  K  Into  the  vnarl  L,  i>).ich  ia  Glkd 
with  dun  hot  water;  iIm  full  prcamra  of  the  ucam  bring  now  tranafcrrcd  toUia 
•urfaoe  of  the  hot  wal«T,  forcra  i(  llirouah  the  pipe  M  and  through  ibe  good*  in 
the  mtiical  vnM«l  A,  canring  awaj  aU  lh«  alltaUn*  aad  other  Impurltla*  through 
the  pipe  N  iDto  ilic  tcawl  O.  The  hot  liquo  in  O  ••  now  to  b«  returned  into 
L,  bf  «toung  the  eock>  i.  It,  k,  and  opining  thoM  at  /.  n,  when  the  ateain 
pMoadown  Ibenipe  P,  and  forcei  the  Bjiior  contained  in  O,  npthopipoQQ, 
igaiD  into  L,  for  tbe  renewal  at  the  operalion ;  thia  put  of  the  t>roce«  boing  alw 
repMled  m  a—aj  time*  ai  my  be  doened  deaireble,  which  will  depend  upon  Iho 
oondltlonof  thaKood*.  The  next  itweof  tha  praema  U  drying,  which  la  effected 
bjF  cloalMg  oil  Iha  eocki^  eictpt  Uioae  M  dL  *,  and  aHowtng  Maam,  at  ■ 
Mdiiced  pKBnire,  to  poii  direct  fioB  C  Into  the  voMd  A  again,  bjr  which  all 
tta  wMtr  li  drtvan  out  IVom  the  rood*,  kaiing  ihem  nearly  all  In  a  dry  «iaKv 
Iha  il««Mi  pOHHg  off  through  the  pipn  ¥,  and  eicaping  at  R.  lu  thia  part  of 
Ae  proona  it  ia  nocenary  lu  obierve  ihat  iltam  ihould  not  be  employed  al  • 
molM  pnaauro  than  2U  Iba,  on  llic  inch,  and  ihnt  iu  action  riiould  not  be  pro- 
IiM^led  bevond  the  time  ncccsiuy  to  drive  off  the  wnWr.  For  the  bleaching  of 
pieoe  gOMk  t"  i^'*  "^  '■^*  eironlat^elded  veMol  A,  the  patmtoe  Ttcommend* 
aaa  omi  atraight  ndo,  dimioiahing  downvard* ;  in  thi«  vtmd  tbe  good*  having 
keta  ewAiIIy  Cidded  ore  to  be  oloaely  packed,  and.  in  addition  lo  Uie  Heamuif 
MtA  wuhjng,  bv  maana  of  alkaline  aoluilona,  cotrent*  of  cold  rir,  produced  fav 
a  bknring  raacMiML  arc  to  be  admitted  thnaigh  the  |ripe  S,  which,  it  ta  miii, 
groally  auiui  is  wtiltening  tbe  fabric. 

BLINDS  Scnena  oMnpoatd  of  varioui  malniali,  and  fixed  in  window 
franica,  cither  to  exclude  •  loo  Mrong  light,  or  to  Mreen  the  interior  of  an 
apattment  (torn  tbe  oboe rralion  «f  pereofl*  on  the  outilde,  wilhoM  obitructiag 
lu  view  of  thoae  within.  Hie  ooncriToncea  (er  then  ptiipo*n  are  nunifroet, 
■nd  ao  vrtH  known  a*  to  reouire  no  paiticulu  deaciipticn :  wr  Bhall,  therffore, 
only  notice  a  blind  Ibr  circular  haadM  wlndowi,  a*  tfine  windoof  ore  conimea 
b  modrm  churdioa,  chapoli,  and  public  buildii^  and  the  beodi  hai-c  hilhorlo 
been  either  loft  entitdy  without  olindi^  or  the  blinda  hare  been  awkwardly 
contrfrtd,  aad  nnaiglidy  in  their  npaarance.  Fkf.  I  la  an  deraUen  of  tha 
arch  of  a  window;  a  a  a  metal  tube  bent  ao  aa  (o  nt  the  head  ei  the  wiadow, 
and  lerring  la  aeimilar  curtaia  rod;  tUi  tod  iaopinall  alotn  the  upper  e^gSi 
aa  tliawn  b  tha  iMtion  Fig.  3;  the  enda  fit  Into  holM  at  i  and  r,  made  tbrongii 
the  window  bar  al  tf ;  at  ^  a  pulley  i*  lixod,  oorre*po»ding  with  the  bolei  and 
bore  of  ibe  bent  tube  a;  an  rnAeiaband  e«e  ^o*.  I  and 3  mUe*  theliibea 
by  th*  end  e,  goat  out  at  the  other  tnd,  pataM  under  Hie  pnlloy  b,  then  ervnaa 
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Um  NtndoT  bclon  the  bv  tl,  p*****  <"*^  >br  pull**-  f,  nnd  llien  ot«r  * 
gtttt,  or  tack  pullev,  BOl  Aova  in  Ibr  ■Inwiiig.     In  order  lo  make  iha  hUadk  •! 
bIm«  vt  cloth  u  Mon  a  little  vidcr  thiui  llie  liciglit  of  the  onh,  and  ntluvj 
lng«r thm>  it* cirranUcit4iC«>, niid  i>  f«lAiA  llkr > fnii i  ■  noU ii  thm  pWHJ M I' 


boltuni  tlirouKhtll  lltefolili  inlolhc  middle  of  (he  vindow  bar  at  J,  forming  acM- 
tre  to  the  wnueircuLv  tube  an;  holea  ace  made  at  [he  other  end  in  the  Taldi,  vhicit 
•Ilo«  the  blind  to  ilidv  along  th»  tube;  the  bottom  (M  it  tuktU  lo  llie  wiiiiloo 
bw  mm  the  end  b;  two  piecta  of  tnpe  connect  the  upper  fold  with  tlia  tlullMt 
btud  by  pMHng  through  the  fplit  tube  u  ahovtn.  The  blind  It  driKm  over  ihia  | 
wlndov,  or  withdrawn  from  it,  accunlinff  *•  ouo  aide  or  ollivr  of  thv  intlle 
btuid  ■■  pulled.  M  in  the  conunon  roller  blind.  The  inrenlor  of  thii  exctdUnV^ 
eonlrlvunfe,  Mr  H.  tiuodv,  of  Itydr,  Iilcof  Wij^lit,  wu  presented  by  the  Society 
of  ArU  Willi  lliC  Silinr  Vulrui  MrdnL 

BLOCK   MAClUNERr.     llie   ntachinerr  at   tbe  Itoynl   Dock-j-ard,   a 
Porimiouth,  i;iienled  b^  Mr.  Bnui«l,  for  manuCactiuliic  blockt,  ii  deNJTedtyJ 
cttebikted.    T)ic  roUowinR  i*  a  ooncite  seeounl  «f  il.    The  machine*  ar*  *«pa- 
rated  into  four  cloaKa.    t.  Tlie  uuing  maeliiua,  for conrertiiig  the  larvo  ttmtict 
ialo  priiptr  diniensioix  for  llio  imikll  inachtnn  to  op«rata  tipoa.   3.  'nio  mactii- 
ncry  to  form  lb*  ohcIL     3.  llio  ih«ave<fonning  maehinc*.     And  i.  The  pin- 
fbnning  machineai      The  nuoUnory  ii  capable  of  complelinjt  three  aoti  of 
block*  of  difiktfiit  (isM  at  tho  «aine  timo,  and  i«  worked  by  two  Bteain-«ngiDM  . 
of  aO-boTM  power  eacb.    The  order  of  the  ptoce**  ii  thii :   the  elm  tT««t  ara- 
firtt  mit  into  jhort  length*  proper  lo  form  iba  varioui  nwa  of  the  block*,  hy  tvOi  ] 
Uag*  Mwlnfn  mncliiiiM,  one  a  reeiprooatia^  and  the  other  a  circular  aaw.  TIim» 
langllh*  of  tree*  urc  next  cut  into  iquare*,  and  ripped  or  Kplit  op  Into  prmMT  | 
■Mabr  four  tawin j;  brnrhrt,  with  circulai  mwi,  aiid  uric  very  large  reripncaliDn 
•aw,  wnich  il  employed  in  cutting  np  the  piece*  for  voiy  lam  block*,    th^ 
aowlUii^  of  Ibc  block*  bcinf;  iliui  pTepared,  the  next  proecM  u  that  of 

JVaHm  du  Sktb.    Tlio  ceiitrv  hola  fbr  the  pin  of  the  tbeave  laflnt  bored  bj 
a  emtie  bit  In  the  borinK  niAchtne.  whilit  a  number  of  other*.  corrci|iondiog  torj 
the  iKinber  of  (heaie*  which  ilie  block  i*  lo  uontain,  iii  bored  at  riifht  angle*  !•' 
th«  former,  to  admit  ibe  lint  atrok*  of  the  chisel,  and,  at  (lie  aam*  lime,  foim 
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b«ad  «r  tha  MortiMi.     The  block*  ar*  ilisn  rmwiyil  to  th*  metlking 
DuddBe;  htte  Ibcjr  uc  finnljr  fiEtd  l«  •  moraUe  tvniage,  btacMb  cutiing 
eUtcl*.  Ml  in  a  tnamt  moviag  np  and  down  viih  cxtranM  rapiiliSy,  nulin^ 
•Monliiig  to  Dr.  Git^ij,  400  strakn  por  iniiiutr.     Ench  time  lliai  iltt  chwt 
IraiBc  •Mcnds  tbe  ntoving  eoiiMge  MvaiicM  a  wnBll  tgwcp,  bringing;  a  fr«ih 
poTilon  of  wood  iiBd«r  the  chiMt  tmUl  the  moniM  U  cut  i<>  ili<)  jiroptr  iBnglh, 
vhoi  tha  machuia  i*  (topped  with  the  ebiwl  fhuno  at  it*  higtint  clcrauoa. 
Tb«  chip)  out  arc  thnut  out  of  ihe  mortiot  by  imall  pipoei  of  attel  prDJ«ctiiiK 
bom  Iho  bock  of  the  chlavl),  wliich  arc  alio  annod  with  two  nttlat*,  called 
•eribta,  ptaoed  at  ri);ht  nnelci  k>  the  chiuli,  whicb  mark  out  tlw  breadth  of  tba 
chip  to  be  cut  at  each  itrukc.  and  at  the  *ai»p  ticne  Imvn  the  lidca  of  the  mor- 
ti*«  M  iroa  a*  lo  T«quire  no  further  trimmi^.    Thu  coraem  of  the  block  are 
next  Ukea  off  nt  a  circular  uw  table,  ud  it  ii  then  Kcaovod  la  the  •hapJnc 
macUiwi  htrt  the  blocks  are  fixed  in  freorea  in  the  pariphoiim  of  iw«  equu 
wheel*  fixed  upon  |}ie  mme  ixU,  the  Mmco  between  Aem  ailrnktli^  of  n^u- 
latian  to  luit  raiiout  tixt*  or  faloeka,  Mdi  wbeel  bning  len  btooth^  to  thai  i«q 
block*  an  ibapfng  M  once.   The**  whed*  art  Mada  to  rvvatro  with  ^tmi  vel*- 
cilfagaiiM  a  cutter  tet  in  a  ilide  reo^  which,  nwriiw  in  a  curved  direction  lo 
Ih*  liiw  of  the  axih  ml*  tboM  outward  bee*  of  ibe  Uotk  l«  their  rcaaired 
figwa.    A*  aoon  a*  tha  tool  hai  trat*t**d  the  who)*  langUi  of  the  block,  the 
mochiae  u  thrown  oat  of  jt^ar,  uid  the  block*  are  fwhliout  trmoring  them) 
aadi  Igised  one-burth  part  round,  and  anolher  fourUi-patt  of  (heir  autbea  ia 
cipoMd  lo  tha  cutler.    VThrn  the  i«anainii^  portion*  of  tha  nirfiico  ar*  thaped, 
the  Irn  Uock*  are  rctnoved,  and  the  lart  opantfion  b  pnfocmcd  br  iha  tcon^ 
nucbine,  whicb,  by  maatu  «f  a  cutUT,  teoep*  out  a  pwit*  rouad  tha  longett 
diaMalar  of  tba  Uock  deeped  at  tho  end*^  and  raairiung  at  the  etnlnl  hole  far 
Uw  pin.    There  only  RWiata*  to  rtmove  any  little  roughlMaai,  and  pre  the 
aurfMO  a  kind  of  pollah,  which  i*  dona  fay  hand,  lad  iha  ib*ll  1*  th*n  cumplcte. 
Of  Ikt  SAtma.    Thtac  ate  mottlj  made  of  liemiin  vitm,  which  ii  cut  into 
•Ua  Cif  a  proper  lliickiicos  by  rircul^tr  <airi,  and  tlien  removed  to  a  crown  aaw, 
which  bom  (h«  ctTiiIrr  hole,  and  al  th*  utme  tlma  rwlucei  ibv  circumferrncc  lo 
a  cireitlar  Agnra.    The  ahcave  i*  then  placed  in  the  conking  inuliinf,  which 
tonu  a  Ttecat  ea  each  aide  of  the  block  to  rrceive  tlio  biuh  or  coak,  which  i*  • 
lifcHfllllai  lona,  with  the  hhiIii  reiifidfd  off.    The  taacliinary  for  rflKlIng  thl*  u 
•Mrandy  iOfcnloui,  and  acU  with  nich  nrciiiacy,  and  Iho  coaki  arc  cn*l  >o  truiv 
ihat  a  Hngle  loo  wiih  a  hanuner  i*  uilEoieiii  to  fis  tlie  ooak  in  it*  pkcc.  Three 
bel*a  It*  then  dtittod  through  tb*  two  ro«k*  and  the  IntamalDg  wood,  and  t»ni 
bffng  inMncd  in  the  hole*,  they  are  placed  nnder  the  itectiae  hamnier,  ahleh 
alrike*  the  pin*  with  a  Telocity  proportionod  to  the  prewire  wUck  tbe  wotkroan 
axerta  upon  the  IrMitts.    Tha  cmtnM  of  iba  eoaka  aie  next  broaobod  by  a  tteel 
drill,  and  tbe  nhravo  being  rcmovnl  l«  a  hUhcv  which  cut*  tbc  froovc  on  Ibe 
periphery  whilit  it  lace*  ibc  lid**,  tbe  *h«aTe  la  completed.    Then  remain*  now 
aniy  tho  trun  pin,  which,  piaaing  through  the  iwn  tiat*  of  ibo  iihell,  ■■■rrrt  «■  tbe 
axi*  on  which  the  ibtave  tntn*.  Thcec  pin*  are  alw  made,  turned,  and  poliilied, 
iy  a  naohine  for  the  purpo*e ;  •»  that,  with  the  exotplion  nf  itrapping  by  rape 
or  ln«^  the  block  h  now  complete.    The  whole  coat  at  the  maehmonr.  tleam- 
ngiae,  buildings  intetol  of  money,  &c.  wa*  iSfiOOL,  and  whicb,  by  tbe  aariu 
antied  by  the  machine,  wm  oompletely  ckortd  In  faur  yeen  i  Mr.  Brand 
renlvad  on  (be  whole  about  3Q,0(ML     It  a  cakulaled  that  tha  maobhie  made 
IHVW  blodu  of  eatiovu  dcicription*  per  annum,  from  the  year  IBOS  to  the 
wnahiiion  ef  the  war,  which  wm  found  to  be  not  only  Hifficieol  far  the  atrriea 
of  iha  naer,  bat  abo  of  the  ordnance  department. 

Ahbou^  the  fareKoinK  aocouot  of  the  openlion*  of  the  *cveral  maehinea  wlO 
flSBvay  to  die  iotelliyeni  reader  a  aulSdaauy  dear  Um  of  the  whet*  prose**  bj 
«U«h  tbe  black)  are  mode,  we  doubt  not  that  a  tapretenlatlon  of  ioaie  ef  tbe 
prindpal  machine*  will  be  acceptable  to  our  reader*.  To  gire  engimrinf*  ef 
ibf  wbole  of  (bem  would  cnutf  ut  lo  extend  Ihia  ulicle  to  too  graot  a  lengtb; 
a^  indfpcndenily  of  iho  Tariou*  uwi  bv  whicli  tho  treei  ate  cut  up  into  bto^M 
ndalabaef  the  proper  dinaennoo*,  (whichuwamay  becomnderedaaaBplicaUa 
In  alhar  ptirpcawji  there  are  a  )[T«at  variety  of  machtiiei  emptoyM  in  (be 
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•ii(MMlii«ni  opnwitoni.  THmc  may  lie  *i>iil  to  ceoitituu  tlia  bla«k-Mitk)M  maeht- 
ffTJ.  pmiicrlj  to  calUd :  and  froiD  ih»e  wc  him  MiMUd  t«o  of  the  prindp*),  l« 
fcmUicnitgVclof  (haacMtnpMj^D^onpitingt.  /•;.  I  liaiid^vlatMianortht 


niOTtuinj;  mavliiue.  In  •rlilcli  tlu  inorliwt  far  thi:  ilii'Bvct  aic  cut.  a  a  iIid  bod 
of  tlic  michinc  ;  6  >  ilicling  caitiugc  ;  e  ihc  block  lo  be  inonisccl,  M>:ur«ly  held 
in  lliv  allding  cairmgc  by  lb«  tcrcw  r;/  out  o(  tlie  cuner*,  ihc  iiiiinbm'  of 
wliich  depend  on  tbi'  luiinbti  of  shcaifs  the  block  ia  to  contain ;  o  the  cutur 
frun<i,  luovmg  vcnicaJty  in  guidt*  fut«ncd  lo  the  two  &ont  piuort  of  ibt 
machine,  oiiv  or  whieb  pillm*  U  iwnioved  In  tb«  flgurr,  in  otisr  lo  ahov  lh»  i 
«uller  Cntac ;  it  a  jtuide  rod  attached  t«  th«  upper  purl  of  tbc  cutler  frame,  and 
morlng  in  a  collar^;  i  connecting  rvd,  atuicbed  at  ihe  upprr  end  lo  th*  cu(l*r 
IVamc,  anij  at  lliu  erank  i  died  ujion  Ibe  liiaH  m,  which  u  driven  by  a  amp 
from  the  iteutn-eiieine  pouing  lound  tbe  ilnim  n,  wbich  ii  boiled  lo  tbe  llj^ 
wheal  0.  T)ie  tl\'-wliecl  ii  loone  U]ivn  tho  Kbnft,  which  1>  attached  lo,  or  detached  ' 
from,  Ihc  liy-whop],  by  a  frielJon -clutch  p,  which  enter*  the  conical  intrrior  of 
tho  drum  n.  and  which  ii  moved  by  the  Icven  ;  y;  r  ii  a  double-thteadfd 
■ciew,  by  wbioh  the  alidiiiK  carriage  i*  ndvancnl ;  it  worki  in  a  nut ;  which 
lumi  in  a  bearing  / .-  to  tliii  nut  aie  ntlnchcd  ibc  mcbet-whed  o  and  the  cog- 
wheel ir;  X  npinion  ncling  upon  le.  and  Iuini>d  by  the  buiitlv  y,  and  only  u>td 
to  bring  thu  bioclc.ii  under  (he  cutt^ni  for  the  fint  cut,  afl<.-r  which  (hccunageia 
advanced  by  the  machine  in  the  following  manner :— I'pon  the  ahafi  m  u  •■ 
eccentric  1,  which  acta  upon  a  roller  2  in  a  Yertieal  lever  3,  to  ih«  loner  end  of'  , 
which  iajoinudahoriaonial  bar  4,  which  ha>  a  lootb  acting  upon  the  l««tk> 
*l  iht  (aichei-ttbcd,  m  that  at  each  rtvolulJon  uf  the  aaia  tli«  cMCutriftt 
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ihniitioii'  Ml  (be  a^pct  ond  nt  tbf  irttt  8,  nnvrt*  in  «»  eppMlU  dfavetioa  Ota 
rwchet-wbwl  r,  hKicIi,  by  nMarn  of  ibo  nnl  t,  terat  111*  atrtw,  and  adranoM 
th«  (lidine  ttrnnge,  m  m  to  bring  a  Imib  portioa  of  Utt  UudL  itndw  Ihs 
atOen.  When  th«  wbda  Un^th  «  1h«  nwctiM  f«  out,  th«  adruiM  of  tlia 
Miilan  fturibar  U  pnvtntfd  m  fcllom :— Th«  Mtmniiy  of  die  bar  4  fa  m- 
lonnd  bejrand  tlia  tatehot-wbtd,  tad  mU  upon  Ote  brer  5,  vbfal  tunu  miM 
a  pia  ia  «n«  of  tb«  uprig;ht  celoauu  tf  th*  fbmo.  Tha  levot  S  i*  Mppoitod  by 
Uw  cnvad  and  of  tM  Icrtr  6,  tlie  other  end  of  vbieh  rwti  upon  an  adjwuliM 
■lUa  7,  wluoh  ii  Mnvad  to  iha  iliding  carri•g^  aad  wbiob  it  m  fixad,  tUt  vbrti 
iha  moniM  ii  eacnflei«d,  lb*  knit  Mni  of  Uie  lavra  0  U  no  lanefr  miopatud  by 
die  alide ;  tba  h»g  ana  of  tlia  lever  cenwqunitly  dcaotod),  aad,  by  Ui  deicmt, 
niian  tlit  Utcr  S.  which  lift*  tht  bar  4  char  of  lb*  iMlh  of  th«  nlc)Mt-wb««L 
Fig,  2  I*  a  (Id*  alevation  of  Uie  ahnping  nweltine ;  «  u  a  larg*  dnulir  rim,  at 
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chttA,  fimilv  keyed  upon  tlia  tkttt;  t  a  miilar  ebuok;  e  (•hieh  ensnot  b* 
*bown  in  th*  drairing)  ia  place)  upco  Ibe  thuti  W>i!nil  a.  Tlii*  chad  u  net 
mad*  bal,  biit  mny  b*  aM  upaa  Oi*  abaft  al  any  n-^uirfd  di»lanc«  ttma  a  toanlt 
the  diffcitcl  nm  of  the  bloelu;  ddtir  itay  bolu  pouinK  lliroufh  ihc  cbncb 
A  atMl  r,  and  having  nula  at  (be  batl  of  e  to  rvtain  il  at  the  reqawle  dialanoa 
franaa.'  (^antlieblockt«ktdi«Tclobcihapcd;  tboyarerctainedbctWMntbtlwa 
<hmktanaie,mTt>\lim:/fnem  number  of  abort  maun^rUa,  Ml  in  tha  ebnek 
n,  and  each  caiTThif  tm  th*  fanher  end  a  nnall  croM,  ibe  eitrtmitka  of  wbiob 
have  two  ibaqi  Med  rin|[i;  inlho  thuclceiaaacrcw,  oppotite  to,  and  ooneanlrie 
«ilb,l]ia  nta«iiidrila//;(h«iiiDFr«ndof  ihnaacrewiliarincBibarpMeclriMg 
looatly  food  upon  tnam.  Each  Uodt,  in  lb*  operatioa  Ol  borinR  ibe  hole*  p«*- 
*wui  to  paoinf  to  the  moctimw  maobiue,  baa  bad  tha  Itna  or  in  axia  deiar* 
BiiiiMl,  by  tha  narka  «f  twn  «t«4l  rinci  InnpnaMd  on  om  end,  a»d  of  a  (incla 
ring  upon  the  other.  Tb*  ntaiks  of  (h«  two  ring*  arc  aKilM  10  tha  tlari  ring 
en  tba  en*,  aod  the  rinc  on  the  wrew  I*  ndvaneod  bjr  tba  aertv  to  tbo  dnfia 
natfc  on  lh«  othn  tad  of  ilm  bkck  {  <r  >•  «  >l*de  trat,  aopported  «pan  Ibe  hti 
A,  and  allaehed  l«  tha  tmdial  bar  j,  abicb  tuma  upon  a  eenlra  din«ily  bMiaadi 
llMliM«tfibaaKiaof  iheahaA*,- t^iaibebar  r«Tyin)[()wciutcr4*Bd  ilidiof 
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in  ■  BMntiM ;  M  a  Mftl  mbrilr,  paning  ihrougk  ■  ae'^\t^  In  t.  mi 
■nail  beriionul  nJUv  a  fitted  upon  iu  lover  mil :  o  one  ot  two  pilian  i 
pottiiig  two  cnrvfid  lutra  0  7,  nUi^  tbann;  the  carve  tni  one  liir  det«nniiiing' 
the  diap*  of  llw  feon  ofllin  blocks,  and  tli«t«ifth*  Other  lHir(h#«h»pMiirifce 
udn  oi  ih«  bloeki.  r  b  a  ler«r  by  whteb  the  cntttr  bur  i*  mured  along  hi 
mortiK,  M  M  to  cuue  the  Toller  x  l«  prees  uainit  one  oT  the  diapoi  por^/t 
Ib  a  bar  atUrhed  to  &\«  alide  mil,  by  which  the  rnt  \%  made  to  trartrer  th«  bed 
i,  deKrtbiiig  a  portion  of  a  circle  of  wblcli  ilie  nlvot  of  Ihe  ndial  bit  In  (he 
centre.  The  operation  of  the  muchuie  i>  at  t'olioirt:  the  cliucki  brinf;  61t*d 
with  a  number  of  block)  eormpnnding  to  tlir  nunibrr  of  tnniindriK  the  chucki 
arc  *cl  in  morion  by  n  (trap  from  iho  engine  piuiiti|[  round  ihc  dmm  (  k'jted 
upon  tlic  ahoft  A.  Tbe  cuttn '  being  previoualy  wyualed  lo  the  proper  tfitanoe, 
llie  altenduiit  holding  the  bar  r  in  hw  right  band,  raum  the  tlldV  t«M  tSowty  to 
tralcnE  tlic  bed  A,  whilil,  hy  (b«  Irrcr  r,  held  In  hii  left  hand,  he  krept  llia 
roller  a  in  conloct  with  the  ilinpc^  srjp,  ouil  centra  urn  tly  cnutn  the  cutler  /  to 
deioribe  a  curve  irmilar  10  that  ul  ilie  ahspri  and  tli^tt  fnev  of  the  blocka  ohieh 
is  czpoecd  to  iho  cutter  rci'oWinjt  with  extreme  rapldily  a^Dinit  the  cutler,  i« 
cut  lo  «  com^ondiux  ilinpe.  When  the  liret  tide  u  oonmlclcd,  the  blncLi  and 
the  chuck)  are  alonped,  and  the  block*  are  twned  one-lourth  mntid,  bo  h  to 
pmcnt  the  next  tide  to  the  cutter.  TtiU  it  clleclcd  by  the  (bllowine  meana:  on 
tlie  outer  Old  of  each  tnaimdril  it  6xcd  a  vomi  wheel  e,  upon  vhicli  an  mdl«*a 
■Ctww  upOD  the  outer  end  of  the  ipiiKlle  te  acta ;  npon  the  other  eed  of  tach 
afnndt*  I*  fixed  a  btvlllcd  pinion  y,  eeanng  with  a  bovillcd  wheel  t,  liiltd  toote 
vpon  tlie  axisi  When  it  a  rcquireil  to  turn  ihc  block,  the  wheel  t  w  locked  to 
the  frame  by  a  calob  pull  (not  thown)  and  llie  attendant  tuine  rousd  the  eliucki 
•  and  e  four  timei^  and  the  hi'villed  pioionn  revnleing  round  the  wheol  '  nu»o 
the  Bpiiiillea  on  which  llic  cndlcu  icrew  it  cut  to  turn  tlic  worm  whccU  one- 
i|iinrtrr  round.  The  roller  »  ii  then  by  a  timple  siovrmeiit  piiihed  down,  to  aa 
lo  act  againit  the  lower  tliape ;  tliu  rhuckt  ace  ngun  tec  in  motion,  and  (he  tlide 
KM  beia^  made  to  trarene  back  oier  the  bed,  the  iccond  face  It  ilinpcd,  and 
the  operation  it  reeeatcd  fbr  the  other  two  lidca. 

BLOCKS,  in  lu  Navy,  and  Maria*  Atchiteottire,  ■  tpeelea  of  pijley 
nlalulTely  utad  (or  moving  hcAvy  weighta,  by  mean*  of  rones  or  eliBini  m 
over  the  pullej-t ;  alto  occulonally  in  archilcettirBl  and  oilier  work*.  A  bloc! 
OOtxillt  of  one  Ot  more  pulleyi.  called  thnvei,  (rhioli  are  generally  Ibnned  <4 
liffnum  vlt«v  ««  aome  hard  wood  Inaerted  between  clieek-pitCM  foming  wbal  ia 
filled  (he  ihell  of  llie  block,  and  turning  upon  a  pin  pMeinj  ihroagh  the  ehetl 
and  Ihe  centre*  of  the  thenrc*.  Bloeki  ore  of  varioui  tonat,  each  having  •  par- 
liruljT  Tiunie ;  the  fottowing  cut  rrpretentt  it  cummi^ti  tingle  btnck  i  o  i*  the  thelL 
i  the  theave,  e  the  pin.  Dlocki  arc  auipendrd  by  alrapa,  eitliet  of  rope  or  iron ; 
the  ktlar  am  called  iron-«ttnppcd  block),  and  have  rrequenlly  a  taivel-hook.  A 
CORiUaatkn  of  two  Uucki,  one  of  which  ix  etlHched  to  ibc  toad  10  lie  raited,  it 
called  a  tackle,  and  ilic  power  in  tn  l)c  calimnled  by  die  ipucc  thioueh  whii 
lb*  Ul  (which  ii  that  port  of  Ihc  rope  to  which  the  power  ii  applied)  pow.^ 
coiRjiared  wlih  the  tpace  tlirough  which  llie  load  It  mlied,  doducting  for 
frieUon,  which  li  gmal,  owing  to  the  rteidily  of  the  ropce,  and  the  nniill 
dknietcr  c€  the  ihenrei :  ihcK.  for  nautical  putpoMi,  are  neeMHiilr  limited  by 
conaidtnaliunt  a*  lo  weij^ht  and  apace.  Tlie  friction  it  alao  cogitldorably  in- 
treated.  In  eoitain  clrcumntancet,  under  wlilch  bloeki  are  applied.  When  ihero 
it  more  than  one  theave  in  (he  inme  block,  the  foil  ccmri  loit  over  ibe  oiiliide 
•heave :  and  ihat  tbenve,  if  the  eieillon  of  power  be  in  a  line  nenrly  parall  __, 
W  tha  direction  fai  which  the  loail  i:<  dntwa,  glwaj*  endeavoun  lo  get  into  a  IJM 
with  the  point  of  autprniiion  ;  fnr  llie  great  fnetion  to  be  overcome  preventing 
iWc^uallranimiinonof  ihc  power  throughout  the  combination,  and  iheouttJdo 
tliaavo  hai-jnf:  to  eiiKla^n  not  only  the  preoMire  uf  iu  own  ihaiv  of  tlio  lonj^ 
Iwt  alto  the  addiliunol  drain  anfficleat  lo  oeetcome  the  Grielion  <f  th«  othi 
•hMvet,  and  the  tii  incrtltt  of  the  entire  load;  it  muM.  thcreftve  be  coi 
derably  deprewod,  and  in  conaequence  of  thi*  oblique  direction  of  tlio  blocks 
llie  latenl  Metion  of  the  eheavra  breomet  to  neat,  oi  in  tome  eatt*  nearly  W 
t^ual  the  power.     /^.  1  and  2  repreaent  btocki  >o  contlnioted  at  U>  allow 
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iIm  IliU  to  MM  otw  thr  mM\e 
4mmw.  by  Milob  inm«(  it  will  b* 
■niBodlalrlj  h>-n*alli  ihr  point  of 
«MpciMi«n.  i"*;.  I  i>  iK*  bvvnlioti 
•f  Ui»  celfbnWMl  $ni«*lon,  nkn 
•lii(iloj'*d  binrki  ef  ihit  dcMrlMJan 
in  eraMinK  lie  EddjxKnic  Liglit- 

h«M&    111*  UflpPt  block  «  MtlUlM 

S  diMvn  nng«d  in  iwo  Imhi,  and 
Ik*  Impcr  bloiik  A  eoiilnin*  okw  6 
(bMvM,  abio  nripnl  in  i«a  lltni 
ih*  lower  6a  til  (buvn  in  a,  und 
the  uppPT  litv  «f  iliMvci  ill  i,  bring 
■ninv  ttian  iwodinniHarv^ilivniM 
■nalkr  ihui  llio  olhor  ihMiVM,  liui 
mod*  tt  reeving  llic  ni|re  is  m  M- 
foaa.  Bcginnfnn  In  tiw  tMiU,  th« 
Tcp*  l*i*cvrd  oT«rib«t«>^ibMVM 
anftra*  h  will  go;  ih«ncc  going 
U  ill*  ftnl  of  III*  un*ll«r  aboftv**, 
Aey  orciccirdllirDuttHouli  lb«Dc< 
again  lo  lo«  oattr  aav  of  tht  re- 
naliilng  Iwkb  tboavM,  an4  «niUng 
inm  IM  MiiMla  ibuT*  of  ibe  upper 
UocL  Tha  principal  obj«clion  to 
tbil  BSCtbod  1^   llial  it   Kqiiirc*    a 

eoroUnaticQ  of  at  IcM  twelve  ihenTei,  and  a  not  thanfara  ajiflioalile  to  general 

pKrpoae*.  ThacunatiuciioaibFwab  lyil.  wliich  m  Iheinrtfitioniir  MrJoii**, 

of  High  nolbom,  oan  b*  amilt*il  to  any  niiubn  of  ihwraa  ftoin  4  upward*. 

The  <«l  reprpiMiti  ■  pair  of  bloeki  of  2  ikcavn  eatb.    To  the  upper  block 

a  is  altMbtd  another  block  A,  tJic  (heave  of  which  wand)  at  rif(bl  ai^ei  to  tb 

ftrmar,  atid  >*  talkid  llir  crDM»-«hr«v« ;    tbe  lown 

block  e  contain*  two  iihr«T«i  abipul,  (iibawn  d>- 

**Tpng^)  ia  order  lIuU  lbe<ro«a*lieavcinaynol  bo 

oC  a  v«fy  naall  dianei«r.     Th*  nKtbod  of  r*ov- 

ta(  ■  to  brinn  upon  iho  middle  Ufipor  tlicavr, 

and  when  uriovil  at  llie  o«ilet  sbeavo,  to  pu«  to 

lb*  eroM  (Jiiaiv,  uliich  <afTiea  iba  rotx  oirtr  to  ilio 

mtttt  alMBVe,  on  ih*  omowlB  liik,  acHl  (btD  pnxecd 

■gnn  tn  th*  onlcr  of  the  dmvca, 

Tlie  anD*x*d  figure  rrjirmmt*  an  iinprnvpd  c«l> 
bloofc,  innnitd  by  Mt.  Bothway,  and  tenarded  by 
tbe  tipdcly  «f  Arbb  Tbe  niUantagta  «lii<b  tbu 
block  pxuaaH*  ov«*  tboae  is  cuiiuiidu  mw,  at* 
Ibua  •taled  by  Mr.  Botbway.  '■  In  all  larRt  dun 
ahipa  la  tha  royal  nary,  iIm  HnwMdy  tialnre  of  ^i» 
iMul  oal-Uuck  i«qtiir*a  ibal  two  nita  iboiitd  l>i^ 
■ani  out  OS  the  ancW,  a  ni««l  |>fTiloui  ictvice  in 
rough  w*Blli«ri  wbma*  nitto  only  requin*  we 
man  at  any  tlmf,  bteaua*  h*  ha*  not  |«  atutain  lli* 
whela  weight  «f  tha  block,  a*  ia  the  focmcc  oaar, 
bat  eailf  Ibat  of  (br  hnuk.  Aod  in  vnHli  tmallcr 
Ihaa  Una  of  banl*  tbiM,  ia  blowiog  waather,  wbtti 
lb«  riiip  pIldMB  bravily,  lbs  anchor  mny  bo  ho«l(d 
wlibout  a  man  niag  on  It.  by  hi*  fiandinit  on  th* 
brad,  and  pdiung  ik*  book  of  the  block  to  t)ie 
anchor,  by  a  Half  sad  hook,  rinitlar  to  a  boal-honk . 
Tfal*  EM&ily  li  gained  by  tbe  nufctUir  of  the 
Bwirel  in  iia  locktt,  »»  ibai  tha  maN  ha*  not  tb* 
vcigbt  of  iho  block  to  turn,  in  order  to  imait  tb* 
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\i«A  in  the  ring  of  th*  an^or.  Shoulil  th«  ■n<;hoT,  wh«D  lioakcd  in  ilie  An\. 
at  othcrwiM,  mum  a  liiin  b  the  rnll,  th«  liouk  h«inc  on  a  iwlo*!  joint,  tb»  tiun 
will  com* out  bcfon  the  ttrBin  comci  on  the  block;  Mid  wttoi  iho  aiielMr  is 
foul  it  cna  abo  b«  hoaknl  witli  grrDl  facility.  Ill  m^  ttiiilT-tvo  jvtni'  WTviea 
I  havB  writ  llie  vomkn  cat^ock*  inell  *a  much  m  Mdil  diiMlM,  ihM  llw 
■Iirai'n  have  b«<a«e  inuiwnbla  t  mine,  bcitif;  of  metal,  an  Hable  to  no  *uuh 
iiicoD*c»ien««."  AnollMr  gnat  adratitage  inay  b»  d«rinU«  frona  Boibwar'a 
eat-Uock  btblg  aMKoablc  va  other  tuca;  vhcrcai  tiM  M  enej  are  nM.  Far 
inataaM^  by  Mcraj'  bariu  ■  (pate  aocikM  or  two  Gillcd  iritli  hook*  <it  rarioua 
eiMi,  it  inay  taka  a  ttiap  £r  gtar-blook*,  or  it  may  ba  euu*(Kail  InM  a  baUng- 
blocli  vtlliout  Ibe  baok  and  aockM,  but  wilb  the  aockM  bolt  In  tbc  ftpin^ 
«bkh  retKcacnta  a  peni>«olire  riew  oT  the  block,  it  wiQ  be  *f«Q  that  (be  oookiJ 
urntMi  M  being  fcriBM  in  one  witl>  the  etnip,  tuni*  with  a  twinl  head,  in  ^ 
aodtal  vhiek  hang*  frmo  a  pin  pajting  tluvuKb  tka  lower  end  of  Iho  AM. 
Althongb  entirely  futmed  of  metal,  lh«y  are  Ughter  thaa  wooden  uiiee  atlli 
ihcv  iron  bindin^i,  and  capable  of  Ilie  tame  arrvice. 

Tbere  ia  nacilhir  ipcoiat  of  blocki,  whkb  arc  lormod  "  D<a4  fyt,"  and 
iwed  for  Ufshtenlng  ox  utUng  up,  aa  il  b  called,  ib«  ttanding  liggiug  of  >h^  It"' 
I  merely  of  a  droular  bloek  of  wood,  with  afCDOeaoailacMCWnfemice, 


mmdwUih  n.    I.     .1  mdof  tbc  throud,  or  an  iron  Mni|^  it  fntenrd:  three 

boiti  pMilns  ili:us;t>  the  ^e.  <raag«<l  bi  a  triangle.)  to  n«eiT«  llic  lai.iard 

or  tniatltt  ropau  whkb  furmi  a  iipccia  of  liuklr  fur  tigbMni^  lli*  Aroudi, 

There  af*  no  weavN  in  ibe  dtud  rye,  but  the  cd^ei  of  llie 

holea  an  rounded  off  to  prcTsnt  ciiltiiiji;  the  laniard,  but  lliia 

verr  ioiperfootly  aoawtri  tliv  purjioec ;  u  froni  the  loiiglincM 

of  lite  grain  of  Aa  wood,  which  it  uniaily  tlm,  and  from  ihe 

etlHheei  of  Uio  rope,  the  laniard  naihn  wilb  difiinilty,  and 

horn  die  gn»t  itrain  to  which  it  i*  nilgcttod,  it  ia  froqurntly 

broke*.    A  rery  ilnipte  and  efiectnol  improtenieat  hu  been 

made  b  tbii  re«pffct  by  Mr.  Catey,  Sarvcyor  of  Sbipjiire, 

al  BriUol,  bj-  inKning  u  hulf  •lirnre  «l  lignum  tIuh  into  eacli 

of  Ibe  bole*,  wliith  fautr*  ihe  laniard  l«  render  with  fiT^fcbsr 

boillty.  uid  the  throud  lo  bo  *vl  up  in  half  Ihe  uaual  time. 

f^.  1   ihcw«  llic   dend  !■>-  -,    Fip.  I  a  teetioii  of  tl>o  *ame ; 

and  f^.  3  ono  of  tliK  half-ihenvce.     ll  will  be  lotti  ftom  the 

MMiner  of  InatrtinK  the  half  ihearM,  aa  ahown  ia  fig.2,tiM 

they  CMiMt  All  out,  for  tlie  more  prcmire  there  i>  on  ibrm, 

tfao  faricr  lltey  «iU  be. 

The  annexed  bure  npreoeoti  a  block  cf  a  peculiar 
doaorlptioo,  intended  for  beming  a  kind  of  rop»«<aa  to  a 
attwded  ahtp.  When  a  nwel  ibua  rireumelanced  haa  bad 
n  ropo  ibrown  over  by  Capt.  Manby'a  afpatatna,  or  anjr  other 
meoaa,  ceniidemble  diffiruliy  bat  been  fcund  In  reeemn  an 
ordtaary  pUley  tet  ibe  conreranco  of  the  crew  to  the  shore. 
U  the  fiKnrc,  il  wtll  be  «een'  that  the  tmllcy  di»idet  M  ibe 
hook,  or  ihadile,  Into  two  equal  pwta,  w  thai  it  may  b« 
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toirtciiUMaiulj  jMHod  eo  lo  a  ttRtcbtd  rope,  nnd,  b>-  mrui*  oT  ■  cord  ftew 
lb*  dun  pBTMUH  m»j  pan  Monrtl;  >iid  quickly  luiokwanU  and  hmwit. 
Th*  Bub  bor  wblch  n«nr*N  tbt  owning  U  fixed  at  aw  «tid  by  a  jobt 
and  Hit  into  a  monue,  ■•  tlunrn ;  th«  uae  cf  tl  btmg  to  oonfliw  ilie  ropa 
iq  iti  plan,  wbn  any  T«Utl^  or  otbar  ^tparauia,  ui  ihuc  or  Mupcadrd 
toll. 

BLOOD.  Tlw  priixiiwl  lue  of  blood  in  ihr  ai1<  ii  fur  ntakiiig  Prujaian  hliM^ 
UT  wmttlnM  for  etuHpag  c«TUin  liquon.  li  It  ulxo  rMiiinnaeniiid  io  ^riraltufc^ 
Ki  ai)  •tccUtnt  manure  tor  Ihiit  lr««*.  A  nunur*  of  blood  irilh  lima  nukta  aii 
exoM^ingly  atroDg  c«nenl ;  and  fctno*  lla  uae  in  (b*  prtpwMioa  of  ionia  eb^ 
Oiieal  laU*,  lb*  making;  floon,  &c. 

BU>OM.  A  nua  of  iron  after  baving  tiadet)(«nc  t!ie  (irM  hf»iiin«nng. 
oiUrd  bloomaiY-  1 1  requim  toany  tubat^iuint  banunarinp  or  rv'Liog*  to  render 
Ic  (it  tot  Mnitbt  ua*.     8m  Ibom. 

BLOTTING  PAPER.  A  ipcde*  of  paper  made  viihoul  uu,  wnring  Io 
imbibe  tbe  <rH  ink  in  booki  of  aremint.  Sic    Hini  P^rEB  MiirKo, 

BLOWING  UACillNES.  Machinet  employed  for  preducin^  a  rapid  mm- 
buatmi  of  fiiel,  br  fumiahing  a  ncm  copiaua  tmiMy  of  ur  ihui  en  baoUalnMl 
bj  iIm  nov  drali  of  tlia  oninary  eUmntya.  kUhisAigh  \hr  comntwi  bcOowa  ia 
nndoubudly  a  bloving  macbiaGiyet  lbs  (cm  b  jMnDrally  mlritud  U  ita  apfU- 
<ailoa  la  ilwaa  madiiMa  vbicb  are  employed  •!  WSe  fiunaeei^  aa  in  (iniadnM 
fume*,  tec  Blowing  macliinM  ara  coiiaUueWd  of  variooa  brma,  tlw  groat 
objort  In  all  being,  ibat  (be  lilait  ibonld  be  aa  ocntiniioiu  and  nnifbin  aa  poaiiblai 
fW  meibod  of  ptodadng  nidi  blM(  b^  ■  cMlriliigal  foree  baa  long  been  knom, 
out  tbc  Ant  blowing  inacUn*  on  ilu«  princinle,  of  wblcb  w«  bare  «  diMinet 
aeotnial,  la  ibat  bvcnlcd  bv  Mr.  Teral,  ia  K!9.  It  cofudttt  of  a  ounber  of 
rancf  or  fanom,  rodialing  nam  a  horiioolal  abaA,  and  FnolaMd  wiibln  a  cyti&- 
dri(^  box,  havii^  two  aptttum  at  opnoalu  tidM  of  A*  cylinder,  to  one  of 
wbich  i*  AlUd  a  Mnlcal  ptpo  kading  to  Ibe  furnace,  wbibl  (ba  air  tslen  by  iIm 
other  npMtiat,  and  iba  abaft  btina  Umed  with  gmrt  rtaidily,  a  mpMiia  and 
MniTarm  carteni  of  air  loay  be  iispelled  iknwgh  the  CMucd  pip*  to  (be  flwiMM, 
Frona  tbe  {.Tvat  iniiipli>:ity  and  chHpMta  of  UUm  DHcklnM  tbey  bare  roMnlly 
been  ciiiniii){  into  more  gnieial  notice 

Anniher  Kind  of  blowing  machine,  and  wbieh  ia  venr  rxIciutTcly  nted  for 
anilba'  forgea,  ia  the  double  bellow*.  Thia  naehin*  b  mrm  reHnablea  an  orii- 
nary  ilngle  brtlowi,  but  it  diTidcd  into  two  vaili  by  a  middla  board,  dndlar  to 
tba  bottom  board,  and  like  it  Iwniibed  with  a  valre  ontiing  iqiwarda.  Tba 
upper  and  uader  bcardi  arc  each  loaded  with  weight*,  which  oompr***  the  nppn- 
and  diaiend  the  lower  cumpaitment*.  and  lbs  middle  board  ii  wpporiad  In  a 
honseatal  tioaitioB  upon  a  trvne.  Tbe  pipe  or  noade  of  the  bellow*  Mnmn- 
nicatca  oiih  the  upper  oompaitmenl  of  the  beUow*  only  wbilal  tha  ait  l»  adoiittod 
by  the  talire  tn  lb*  tower  oeanpartmcnt  Tlic  acUcai  of  tb*  macUna  ii  at 
Ibtlowi:  Tbe  lower  board  bein^raiaed  by  tbe  brake  or  handle,  Ibo  air  oontalaad 
\m  tbe  tower  compaitnenl  Ii  dnvm  tbrough  tha  valre  in  the  ndddlB  board  into 
tba  ODfitr  companiawi,  and  not  eaeafing  from  il  throub  (b«  aoubv  at  JaK  aa 
it  it  lorecd  into  it,  it  ekvaua  the  np]>«  bcwd,  and  ihuadittonik  tbaaaptrMot- 
partmeiit.  Upoa  the  detcent  of  the  h>war  baaid.  iha  ralra  b  Ae  mUdU  heard 
tbai^  awd  tha  Offer  board  dtteanding  bf  tba  prtMura  of  iha  wclgbu  wpon  J^ 
lb«  air  beneath  it  »  urj^  tbmigb  tbc  nolle  in  a  oonlinuoai  atrttnL  During 
lb*  detceut  of  the  tomr  board,  tbt  air  *nl«n  bf  th*  ralro  in  the  boon),  and  filC 
Iha  lower  chamber  of  the  brilow* ;  and  iqion  tbe  m*  of  tba  board  it  I*  furoed 
bto  tbe  npper  diamhor  aa  before^  md  tmu  n  oontbuow  bltat  ia  maiotaiMd. 
Bui  allhoucb  eontinuoaa*,  it  ii  not  qniie  eoual,  or  of  a  uniform  fonwi  for  durii^ 
tha  up-atrdM  ibe  air  ii  oompirca*c4  by  ■  (me  cuacdiag  thai  of  iho  weigbia  oa 
tba  uppar  board,  *inn  il  cwuea  the  upper  boant  to  aKeMj  but  iqH>ntbadtae*ai 
of  ike  lower  beard,  tha  air  It  expelled  by  tbt  preaure  of  tbe  weigbit  aloBC, 
whitb,  being  at  all  tinea  (be  aame,  the  eum«t  ii  then  nearly  imiCorm. 

AnMbM  tpaciot  of  Uowrng  macfaioe  ia  the  water  beUowt,  inrMitd  by 
Honblownv  tererol  of  wlikh  ni«cbin««  haro  been  erected  In  variona  iwrt*  of 
tha  (ouiicy.    TKc  nature  of  llicac  machine*  will  bo  readily  undtnUM  bf  ifca 
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Mlp  uf  iliG  r»ll»<Hn|[  Hii^Mn 
Tin  Hdo  liriire  ia  ■  nttiMl 
MdMi)  of  Ui*  (BadiUia-  »  i» 
lim  tuienim  of  th*  lent  or 
beam,  with  nro  iirNrW  vrmtti 
b  anil  r  tmpiniiai  IV«ai  iiM  (x- 
tnmitim ;    ihcw    *mwU    »rg 

rn  iinden>F>lh,  but  air-lighl 
r«.  d  aii4  r  ar«  two  Iwfr** 
vMMb,  U\tA  uitli  «>M*r  to  Uia 
wimc  ifvti  in  vhich  ili«  i-mdi 
t  and  c  rifC  aiid  MX  tiitniuMy. 
glk  lu  »  tub*  nr  pipr,  whick 
|wjLwi(hrou>:h  tbcvtucii  JbiuI  ,t 
r,  and  renohei  oboif  ihrwrfK* 

vf  Uie  wjtor^  at  thi>  oxtrtmitin  am  tvo  Talv««,  foniiilril  \if  niiaukO  wkkb 
rapeetii-dy  n|>cn  outwanb  into  At  EnTcrttd  vnwli,  wiih  a  ji\>t  at  A  npvn  to 
dw  atmoiphftv.    jE  *iid  /  ar«  ploN  pawtog  ihnntcfa  t)i«  boiiom  of  if  and  r,  and. 
(Otuadlnf  a  linle  al^iie  (he  tiutace  of  thcmkr;  tbn  am  iipn  al  top,  and  liaT*] 
TalvM  at  bMlom  opMiing  inlio  tbe  tnuk  a,  to  wbidi  tlio  piim  )i  Atud  wbidi  cmi 
d«Mb  the  bUai  t«  (h»  ftirnacv.    An  ahematins  inoiion  iiriag  imparted  t*  Ih 
b«MD  bj-  a  MPKm  mK^*  or  otlior  firat  iBover,  th*  air  pntn  up  the  tntttaf  A  f^ 
and  HH*  each  bi'rrtMl  ve«*d  ai  iheraremioeeanveljibatniimcutof  tbcTaUri'] 
lb*  detcent  or  the  mi-«t#d  tmwI  chnM  the  ralvot  at  ^  and  i.  and  openi  Ihoaa 
■t  Iht  boKovi  of  the  vahn  k  and  I,  Ihrtu^b  which  lb?  air  i*  driven  fonrard  fav 
iW  mmk  o,  and  then,  by  the  rediirocatioD  of  the  beam,  a  euntinual  blart  b 
maiDlnined  tibrough  the  tnmlt «  and  the  tuyere  tX  the  ftimare. 

Hut  tbt  mou  petfect  Undng  machine*  are  tfaote  in  vhich  the  hlut  »  p*v- 
Aicfid  byflwninnonof  inii«niinacylinder.  Ttwannaxpd  en^Tfaie  repnatnltj 
a  blowing  mithine  nf  ifii  description,  ntct/fi  by  Mr.  PMtdTwn,  ct  Lautfc.    !• 


I  of  two  doable  HclinK  force  piimfH.  plocM  nl  rijtht  onel"  (o  earh  olheri 
tOtqndlH  tb(  draA:  they  on  drivoD  by  a  water-wbrcl  of  5-iione  power,     a  ' 


the  vtTlicol  cylindn ,  1  lh«  lioriMinJ  cjlinilrri  ri^  i«»  i-onnix^g  Tud«  united 
to  the  crank  d;  c  iho  varkiog  beam ;  /  the  punlJcl  inotiNi ;  g  tlic  pipe  Sat  con- 
*«ying  iha  blwt  to  the  cupda  or  furnace  A ,-  laimHilnhMd,  iviiiiinguiagriNiv-' 
in  a  can  irou  plalc ;  j  frame  mpportiiif  ilie  lertieal  cyUndor,  bdwai*)  wtiioh  ih 
lowermMI  eoiuiMting;  rod  e  pauci.     At  £  i  are  placed  raleec,  la  admit  Ibe  a 
ini*  iba  vrrllcal  cylinder;  ainiUr  valve*  are  claeed  at  the  endi  of  the  hoiismti 
cvlioder  into  it    The  operation  it  iiniply  tbi ;  by  the  revolution  of  (he  cran 
the  air  li  (bavrii  in  n(  tacli  t'nd  allemalely  of  both  crlindm,  nnd  a(  ihe  aan  _ 
thne  h  >•  forced  uiil  ni  (lie  opnuulf  exurcrnily  aioDK  tfic  pipeo into  ibe  fiiraaMi' 
raid  the  tjllnden  fannfc  pliced  at  liglii  ujgin,  one  pialou  will  be  mvring  teith 
in  pmlMl  Telocity  mhiliil  the  oilier  ii  moving  with  il»  lent  vrlocily,  by  wfcioh" 
mean*  tba  btait  I*  roidrrvd  nenrly  luilform,  abd  an  air  cluunber  or  MHivuti 
rendered  uiin<ct«>acy.      'The  fir«t  i^-lbden  of   mngnitudu  tncd  a*   blownig. 
maehinM,  wet*  erected  hy  Mr. Siiieuton,  in  17<30,  nl  tlic  Canon  Iron  WorVi,] 
(be  eytindm  heiiiK  four  in  number,  1  feet  li  iiiclm  in  dinnieler,  and  Ihc  plKoti^ 
making  >  (Iroke  uf  1  l«et  6  inchn  in  length ;  but  the  bloving  maohinc  lately 
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•neicd  at  tl>e  RtnkiMty,  at  tht  tto;*!  DoekyoKd  at  Wuuivkb,  i*  |i«rka|M  tlw 
note  jiowerfiil  and  thf  oMnl  ronifJtte  in  tlic  kiaeikmi. 

In llil)  laNliuio  tiitTt  orr  ihrtt  blowing  ctlliuMn,  of  4rciH8MMibMi)unMtBi, 
wllk  •  rtrolM  or  1  fci^l  6  ioclie^  ud  t»ek  cylimUr  tnaUnC  30  itnike*  per 
mbMK  MqwUing  near  MM  bat  of  air  Mr  oHMite.  Ov«r  tJw  wind  chM  la 
Incil  n  rvgutuW  «li»der,  wMrh  h**  Do  bottom,  bali^  upon  to  tha  wind  chMtj 
■nd  U*  puion,  «uc&  ««ielii  700  Ibb  atrvca  only  la  ngnlato  ibe  pwure,  whioh 
anMunU  to  aboul  j  tti.  per  tquara  inck  When  the  nretaum  exeetA*  tliU,  (h« 
pblon  rian,  and  opvii*  an  ncapt  nJve  at  tlie  bad^  o'  (be  cjlindcr. 

BLOW  I'lftl.  An  iiiMnaucBt  fat  exciting  inienM  GOti^nutioB  upMI  a  amall 
loala;  it  ii  extF[i-irvFl]r  \ati  in  naay  bnoohca  of  the  nte,  and  alao  in  pbllow- 
pkical  eiBariniesU  upon  motallie  tuMtaaoM.  In  iu  linplval  lean  il  is  mefdy 
aeoaieal  Dru*  lube  mtved  at  Ibo  (mail  cad.  in  which  iaavaymlnateaiwrliiie; 
and  A  Mream  oT  air  bring  ui^ed  tlircrugh  it  bj  the  lOMilk  againit  ibe  flame  or  a 
luap  or  candle,  a  heal  filial  to  tbat  of  tba  niMl  violtnt  (utnavM  inny  be  pro- 
duced. The  body  intended  to  be  optfaled  upon  ibould  not  asceod  the  liac  oifa 
pvppncorn,  and  ahould  he  uppotted  npon  a  piece  o(«cll-bunitd  do*»«rain«4 
ctiarooaJ,  nalett  H  be  of  nicn  natim  a*  to  tiiik  fsto  the  pors)  of  t^e  cUtcoaI, 
or  to  Lave  ila  ptopcttie*  aflbdod  b|r  ita  tnflamntable  quality.  Surh  boiIiM  may 
be  placed  in  »  amall  qioan  made  of  pun  sokl.  niver,  or  pklinum.  Many 
•dvaniagM  may  be  dirlved  from  lb*  mo  of  tow  itmple  and  ruuahle  ImtnimeDt. 
It  il  portable ;  the  moM  cxpemtM  matwiali^  and  the  BiknifOit  ipeclmena  of 
bodic%  nuy  be  iwed  in  the  cxperimenti ;  and  the  vbale  ococen  u  under  ikc  eye 
of  tbe  olwervrr.'  In  ihe  blow  p'pei  utad  by  enanMlIen,  glaw-Uowm,  oud 
otliera,  Ibn  eurrmt  of  air  u  mainuuncd  by  a  luiitU  pair  of  dwblc  bollova. 

Early  ia  tbe  ptrrtnt  ceiiluiy.  Dr.  Httt^  of  Philadelphia,  nuale  a  taott  in»- 
poTtnnl  tnipcovviiMsl  in  llie  blow  pdpe,  by  lubtUlMling  Ibr  the  Ham*  of  a  lamp 
t)iHl  arltlni;  from  »  mingled  current  of  oxygen  and  bydmcen,  fay  wludi  n>Mnt 
he  luecccdcd  in  producing  a  more  inienae  brat  iban  baa  ercr  been  Dbtainid 
btforr,  except  by  the  coticenbration  of  tbe  •nn't  ray*  b  vary  la/ge  and  powtrlul 
tcn-e*.  &■  ikeaa  nuei,  bowerw,  cam  coly  b»  |«tiewod  bj  diemkal  mean*,  a 
note  petfkt  neibod  at  lup^yitu  Ibe  enmnti  of  gaa  than  bv  iM«n»  of  tbe 
oommoa  bellow*  betMBO  deamble,  on  seooiurt  of  toe  great  leakage  of  tbe 
latttT,  and  the  Doctor,  taming  bit  mind  to  tha  inldcoi,  davbrd  a  niMbaio 
raunlly  anlicaUo  fur  wmptyiM  cither  oxygen  em  er  common  air.  Tbii  naeliiiie, 
wliidb  be  dcnnminoird  the  ilydniftMie  Blow  ripe,  it  rtprMtmted  in  the  aMMxad 
enslaving,  of  which  ibe  (Ulowiag  la  aa  Biplanotion. 

Tl^ Hfifiidatk  B/^w/^conaimofacatli,  diiidntbyBlmtiKaitalduphrwM 
tolo  lw«  put!  D  D.  From  ibc  upper  apartment,  a  pipe  ef  about  3  ineba  iTi^ 
melft  (iti  axia  eoiaddmt  wilb  tbat  of  tbe  cotlt)  dtacaiidt,  iBtJI  wilUn  (Imui 
S  iiiche*  of  tbe  boHoni.  On  ibii  it  faaiaiMd  by  tcrswt^  a  boUew  cylinder  of 
wood  B  n.  •slettully  IS  lacbr*  In  d^mMttr,  a«d  iaicnially  8  imdiBa.  Aiotnid 
tbe  rim  of  thii  cylinder  a  piece  of  lcalh«r  ii  nailed,  to  u  to  be  airtight.  On 
on*  tide  *  110011  groove  \*  mode  in  tbe  unw  turfaca  of  ilie  bbtok.  ao  that  • 
lateral  paooge  may  ba  kA  wbm  nailed  on  oarb  tide  of  the  groove.  Tlii*  Utcral 
II attain  coinmuiurktoa  with  a  bole  borod  renitaHy  into  the  wood  by  a  ceuira 
bil ;  and  a  isiull  nirip  of  Icalbet  beius  rxtrnded  ao  at  Iu  cover  ihii  bole,  i* 
m*d4^  with  the  Kbililion  of  aoioa  diiki  of  inolnll,  lo  cetutlliii*  a  valve  opMiing 
upWMrdt.  In  the  bottom  of  tho  catk  there  u  another  valic  opteiing 
upwordiL  A  piatoit  md,  pdcting  perpendicularly  ibniush  tbe  pipe  from  ibt 
handle  It,  m  fattened  near  ila  lower  extremity  to  a  bemltfihetical  niaa*  of  lead 
L.  Tbe  portion  of  ihe  rod  beyond  ihiii  jwocecdi  ihrough  iha  ecnlie  of  ibo 
laalhar  which  coven  the  cavity  of  tbe  wooden  cylinder,  oIm  thraugh  Another 
mat*  of  lead  like  tbe  first,  whicli,  bcu^  fWced  np  bv  •  lotvm  and  nut,  tabjeda 
tba  leaihw  between  it  and  lb*  tijMor  leaden  brmMpnnw  l»  a  preeaur*  euOIdenl 
lo  render  ibn  juncture  ait-iigbt.  Pram  Ibe  partition,  an  eduedoo  pipe  K  it  carried 
oaicr  tbe  table,  where  it  w  Gwtaned  br  meant  of  n  aceew  to  a  cock  wlucb 
•arrin  a  bluw-pip«,  to  tUaclMd  by  a  untdl  turirrl  juliil,  at  to  be  adjuiled  la  any 
TDfulred  direcLon.  A  inclion  bim  paitct  from  Ibe  o^Mtiing  coverod  bjr  tba 
lamr  rain,  under  the  boitMn  U  ibc  caik,  and  riiet  ictticaQy  elcto  to  il  on  iko 
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oatiida.  termiMtioK  to  a  union  joint  for  the  attwliinent  d  inj  SezilJe  tnte 
which  Uy  be  ae^y.  Th.  .ppw-ta.  b«ng  thu.  Mrwwd.  "d  ih.  »k 
™Sed  ^th  wirt«  nntil  the  partition  i.  coverefto  about  th.  depth  of  2  ochB.. 
if  STpirton  b.  lifted,  the  leather  wiU  be  bulged  up,  «.d  will  remove  m  wme 
degnJAe  »tmoi.pheric  pte-ure  from  the  cTity  Uneath  i^,  con«quently  ^ 
■^muit  enter  ihAiughtEe  lower  canty  to  rertore  the  equmbnum.    When  lU 


wttoa  ii  depreaied.  the  leather  being  bulged  to  an  opposite  direction,  the  earity 
beneath  it  i>  diminiahed,  and  the  air  bebg  thui  compreaaed,  forcn  ita  way 
through  the  lateral  valve  into  the  lower  compartment  of  the  caik,  which  com- 
partment being  prevtouity  (iill  of  water,  a  portion  of  the  fluid  ii  preued  up 
ihroufh  the  pipe  bto  the  upper  apartment.  The  lame  remit  enniei  each  tima 
that  the  gtroke  is  repeated,  lo  that  the  lower  compartment  soon  becomes  filled 
with  air,  which  is  retained  by  the  cock  until  ita  diachar^  by  the  blow  pipe  ia 
«ecessary.  Dr.  Hare,  in  his  oiy-hydroeea  blow  pipe  did  not  mix  the  gases  in 
nia  gas  reservoir,  but  supported  the  &me  of  the  hydrogen  by  a  current  of 
oxygen  issuing  from  diffeieot  jeta.  Subsequently,  it  was  found  that  the  heat  pro- 
duced was  materially  affected  by  the  proportionf  in  which  the  gases  were  mixed, 
and  that  the  greatest  intensity  of  heat  was  obtamed  by  two  volumes  of  hydrogen 
united  with  one  of  oxygen  )  and  various  attempts  were  made  to  mix  and  bum 
the  gases  in  Iheii  due  proportion,  but  with  Utile  success,  until  the  important  im 

Kivement  effected  in  the  instrument  bv  Dr.  Clarke,  Professor  at  Cambridge, 
ia  improvement  coniisted  in  first  mixms  the  gases  m  a  bladder,  in  the  exact 
proportions  lo  form  water,  and  afterward  condenting  them  in  a  strong  iron 
chest,  by  means  of  a  condensing  svringe^  To  an  opening  at  the  end  of  this  chest 
he  attached  a  great  number  of  layers  of  fine  wire  gaute,  through  which  the 
mixed  gases  were  driven  by  their  elastic  force  into  a  small  tube,  at  the  end  of 
which  Uiey  were  inflamed.  By  this  arrangement  he  obtained  a  much  greater 
heat  than  had  been  efiected  by  Dr.  Hare's  invention,  and  was  enabled  to  make 
a  great  number  of  experiments  highly  interesting  to  science.  Unfortunately, 
however,  for  the  general  adoption  of  his  plan,  it  was  soon  found  that  his  in- 
strument was  unsafe  to  use;  Ihat  tlit  mire  gauxe  taouM  not  prevent  At  expUMton 
of  Qtt  gaiet;  that  iu  several  cases,  when  used  by  the  most  experienced  and 
cautious  operators,  In*  instruments  were  burst  The  explosions  were  tre- 
mendous, and  resembled  the  bursting  of  a  bomb,  the  Cra^ent*  of  the  iron 
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eltM*  b«(Dg  *Mtterrd  with  gnat  Un»  in  oil  dlnctions.  Atut  briv  varioiw 
fltiii  to  r.-n^r  th«  bTtMfaa  wfli,  (h«  Doctor,  M  •  praVolien,  IuhI  tb«  bron  eb«*l 
^mmI  behiad  a  brick  wnll  *t  Um  back  of  llic  operator,  the  pta^  bcinK  conveyrd 
threadb  •  tab*  pMilag  throagti  the  wall.  I*  tliia  tlal«  tlit  intlrumiriil  rcBiiuBed, 
until  Mr.  Goliiworthy  Gumcy  appljod  lumMlf  to  iia  Impramnviri,  and  afUr 
OuiBrruiii  vxp«iiianiu,  whicli  are  lugU/  intorMliiijc,  and  ue  fkUjr  detailed  in 
Ui  pdbtUbtd  Icdura*,  hv  *iicM«it«d  (n  prodiitiiig  aa  itHtnuneol  nnattMided  with 
iIm  rii^teat  dangtir  in  tu  lue,  and  admiraUf  ^pwd  b«th  for  icJeMiflc  bie*- 
tlptloB^  »u4  hi  Tsrioiu  uperatiMia  ia  tiM  axta.    Hie  annexed  engiavic^  ia  a 


nprMeniatiiM  of  the  loatrunenL  A  ii  the  taScty  chiunbrr ;  U  a  water  truufh, 
thrMtgh  which  the  na  i*  mnUe  to  poaa  from  llir  gaiomelei  D  by  tlie  cock  C, 
Ihroogh  •  t«be  whiclt  rMchei  lu  the  bottom  of  t^ig  water  trough ;  C  i4  a  cock 
flUedinto  the  neck  of  the  timo,  ttoia  which  it  ii  llircwn  out  *hauld  an  eiploelon 
like  place  on  the  wirface  of  the  water.  F  it  a  Raiv:^,  to  indicoto  the  nooenuv 
keight  of  the  oolunn  of  water  in  the  trough.  U  ii  a  liaaiferring  bladder,  which 
ii  made  to  aceew  and  untcrew  to  and  froeii  the  ttop-^ock  H,  Cor  the  piiqioee  of 
aupptying  llie  ga*anit1er  with  gaan,  which  may  be  eliatged  and  rccbargcd  nl 
pltaanro,  by  an  anitant,  durina  it»  aetien.  eo  a«  to  keqi  up  the  moat  iiitcnw 
lanw  for  any  length  of  lime.  Xvalre  ia  plaotd  between  ibe  gtBcmetcr  and  iIm 
UmArring  bladder,  which  prerenla  the  i«tim  of  the  gaa.  I  [  ii  b  light 
wotiea  or  itiir  peitcboard  copy  which  eonbiaee  tullicient  MreoMh  with  great 
UghlnaM,  lo  that  ia  cum  an  explonon  cf  tlie  gMoneUr  ehoutd  haapen,  it  h 
netely  thrown  a  (hurt  height  Uito  the  air,  by  the  taK»  btaaking  the  dliinn 
wfaich  connect  the  ce.p  to  IM  pcM  boanL  To  tbtae  Mriogi  ore  oiiacbed  koi^l 
win*,  which  pat*  through  the  table  of  the  hultumeai,  at  at  f,^  Into  the  peeee- 
boaid  below,  where  tliey  are  aecured ;  ihl*  Drol»-baard  i>  krpi  in  a  bcorixontat 
■ewlion  by  the  lUnd.  ao  that  when  the  requuitajmararc  it  given  to  il,  the  cnp 
1  I  ia  bnx^hl  to  bvar  equally  M  the  gaaoBietcr  D.  The  gaeomelcr  bladder  (or 
«ilk  bag)  it  lied  to  a  plec*  oT  UaddCT.  which  aovn  into  a  long  tube  laid  mtn 
an^MriMe  the  table,  which  pernriteit  to  be  unaerewcdatpleaiiireftoin  thcbody 
«f  ibe  faiilnniienl,  and  iianwranl  in  water  when  it  tequirea  acAeniiiRt  affixdic* 
aho  the  mtant  of  fixing  on  anothoT  bladder,  If  any  accidaM  ibouU  reader  & 
neciwajy.  The  ttop-coek  of  the  charging  Uaddcr  G  it  fixed  to  one  end  of  the 
lube  Joit  detcrlbvd,  and  the  tiop-eeck  of  the  «rat«r  trough  en  the  other  end.  To 
operate  with  thii  inttrumtal,  pmcnre  by  iba  band  la  applied !» the  prwl  board, 
which  dniwa  down  the  cap  I  I  on  the  gaeonrefer  D,  and  fiireta  tbe  gv  which  it 
cunlaina  ibrough  ih«  tUn^cod  C^  and  ifarouch  the  water  tube  and  safely  chanbar 
A,  to  the  |m  at  the  tad,  where  it  it  b«rac3.  When  ibe  preamra  on  the  preta- 
bMfd  it  too  il%hl,  or  wben  the  hand  ii  t»ken  otC,  the  Ouae  retntiM  into  tlia 
mfay  chambtr,  and  la  exuaniiahed.  Wben  it  it  rMinirtd  to  MUfMd  tbe  une- 
ntiaR,  (h«  hand  need  only  be  taken  off  Aa  pruii^  board,  Ibe  waler  in  uw 
Vtm^  act*  aa  a  aelf-actitig  valre  n  pnveMing  the  eocapa  tt  gaa  ftmn  the 
laattrnMoi,  and  Mve*  the  nectntlty  of  tttmbif;  Um  eloy  tock.  A  tilk  lube  la 
of  tlw  tube  btfore  detcnbnL  ia  ine  waic 


aUaehed  to  the  end 


I  water  trough,  which 
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prcrmti  the  fpladiiB];  ottht  astrr,  adnictianM  occwioBfd  byMldUUtfl 

Micat     Wc  aMttUd  id  ftal*  lb«l  (h*  uinf  riiainW  A  m  flaei  «Mi  

ilnca«f  T«r7' Am  wkcgjMMekatlv  paetfJ.  *iid  fht^M  tlw  flinw  bo  drlrtn  In, 
wUch  will  •oawtiMM  hnffMti,  tl  wfll  nni  t-nlcr  tli«  lii.s  at  mMir«r  11^  bul  wUI 
exidode  nbuTi  tha  lurfacv  «f  iIm  wttcr  In  Ilia  vliambcr  D.  nMralv  <Mviag  «ul 
tho  cart.  An  improrroirnt  has,  hownrvr.  been  aJM*  iolntduced  in  iIm  coa- 
Kiuclion  or  tbc  un-ly  chatnbcr,  by  Mr,  WilkinuMi,  of  Liu|gate4iil^  b  which 
tbc  nlrof^ail*  mDllDn  of  tho  flane  appMi*  lo  be  ^teuUlif  pncnlM,  lutd  • 
mich  Uit-M  J<-l  may  be  cwploi-cd  ihw  bnrUifora  with  (Mffecl  Mfrty.  TUi  ioft- 
promncnt  conniLi  is  filling  lie  diombcr  A  iritb  ultctiule  Ijym  ot  wire  gaiute 
Mldof  ••brtun,  pmicnuiljr  beaCMi  villi  a  iiioltrt,  uiil  pilled  out  tomeniUedoM 
nIL  Mr.  Wilkineon  rcc*iv<d  (Vom  tb«  Society  «l  jViu  a  ailnr  in«dal,  fur  Ua 
conumiiiicDlion  cm  the  cnbjott,  imd  we  undentaad  that  M(.  Hennning  hoa 
ncenlly  nwdc  *on>e  fuith«t  inipiuveneiiu  in  tlic  oonslruetioM  oT  lb<  inittiuiieiM. 
Ve  tnual  hen  odrfri  lo  iba  wondarful  rIEict*  produr«d  b)' lb*  My-hjrdi«g««  bkw 
pipa,  ufalch  almoit  imlaiiUneoiuly  rolucn  tlio  hudatt  and  miM  rclnetary  lub- 
•Uncc*.  Giiti  flint*  are  iiiManlly  fuai-d  by  ili  andforBctt  iuloa  iranifiaitblj^n; 
(blDanielt*  ioio  «  prriVcl  crytcal.  All  kind*  iirpert«Wn  aie  rradiljr  fliat^  pr*- 
vioudy  auunung  ■  bcanliful  mXnUiwJ  agipraruice.  Rock  cr^ild  ii  qoiekly 
melted,  giving  out  a  bcauliruf  li^-l>L  Emerald,  amihite,  lopol,  and  all  llifi 
(iihrc  jin-ciiiiu  «oii«i^  melt  before  It  into  irviiMniilgiainrniMiaDOMb  DuftM^ 
•IronUan,  lima,  and  aliiminn,  exhibit  very  *tnkinf  and  MMUliftil  phcnomeiM. 
Magncaia  fiuei  into  hnrd  f^numlnr  iMrticlei,  wliicb  viil  wnilch  gUs.  Th« 
meUli.  tTcn  platma,  an  all  auitlly  nufd  by  it;  uid  all  detcriptloiii  of  ttonea, 
dalMgiind  mlneralt,  nra  nultM.anbfiaird,  nr  vnktilixed.bv  il«  all'Mibdning  pova. 
BLUBBEB,  in  lliyMalqgy  and  CMnmeree.  the  bt  »hicU  iavetl*  (be  b«(liai 
of  all  large  oetaorcaia  Uie«i  Nrring  tv  fumiih  ao  cil.  Tin  blubber  lit*  inimo- 
dialriy  utidtr  the  akin,  and  over  ih*  miMCular  ienli.  In  tho  poryuitc  it  ia  Um 
■nd  nil  «if  fibre*,  and  isTcili  the  body  about  an  inch  tbink.  In  ihc  whute  ill 
ll&inca*  ia  ordittatily  6  inches,  bul  oboul  the  under  lip  tl  in  fuuiid  two  ur  ihn-e 
lb(4  thick.  The  ^iianlily  yielded  by  «ne  *d  iheae  aninula  oidiuarily  wnounta  l« 
fer^,  or  flfty,  MinetlmM  to  eighty  ot  nun  kowdred  weight  It*  uae  ki  Bade  and 
■laiMlacCiiRa  u  M  ftmuth  tnun-«it,  eihioh  it  doe*  by  Miling  ismm.  t'ormerly 
tUa  n«  perfonned  odioie  in  the  oe«inirica  itlien  the  wbalee  >era  MUgbi,  but 
lately  the  fither*  do  not  go  Mbore;  ihey  bring  the  blubber  bum*  st»»«>d  in 
caAt,  and  boil  it  down  ifavr*.  A  machiii*  cxpnuly  designed  for  ixprcioing  ibe 
«il  from  blidibor  i*  given  tindrr  Ihe  w«rd  Oit. 

BLUE  (Fncitiin)-  A  verr  Hno  blue  I'lpiient,  exientively  uaed  ia  ibe  art*. 
it  ■■  com^cnr^  o(  )inimiBle  of  iron,  and  the  enith  piccipitatcid  from  ahin  or 
pure  aluniine.  It  ii  cominonly  obtained  b}'  calcining  blood  or  other  oBiMlJ 
aobataiicei.  as  liuorB,  horn),  lurings  of  lenllier,  Ac  by  which  a  black  coaly  tmi- 
damn  a  uhuuned.  Three  pact*  uf  lliie  are  oiMod,  a)  inUnoli,  lo  four  paita  af 
potuih,  ke]>l  in  a  Mate  of  nuion  in  a  iloui  iron  vencl,  the  mixture  being  «ti^ 
■tantly  itirral  during  the  procew.  At  lint  a  ieJdi*li  llame  appean  uvea  tba 
■urfare  uf  ibe  man;  tbb  ttitmitrAi  changn  to  a  bliiiiib  tli^e,  draonng  tba 
Ibnnation  of  prunalatc  of  potaah,  wb«n  the  uhole  i*  to  bo  tenravod  a*  (Mcdi^ 
M  powible  into  a  laree  eeiael  of  bnling  «>ltr,  and  alirTTd,  to  prenole  (d«  di»- 
aolution  n(  the  pniBtiate  «t  potBth.  After  nllcwing  ilie  dieg*  lo  eettle,  the  dear 
liijiiDr  ii  drawn  nlT,  and  Irtali  quaatidei  nf  nater  boUrd  up»n  ihc  retirhiiun,  until 
It  ceaie*  >o  impart  much  lailc  to  the  water ;  and  tbe  whole  i>r  the  lii)Uur  tbui 
ebuilned  belncinized  logellier,  a  luhitioii  ofnlum  and  cteen  vkriol  iiadded,  when  a 
pncMlatooTIViieiianbluoiiiRinnedialaty  roinied.  nliieh ii  waahrd  repeated^  to 
R«e  It  from  the  nilphale  of  potaab ;  oftit  which  it  ia  put  into  bog*  and  pnued, 
■nd  then  cspoml  M  tlie  air  to  dry,  during  which  prociwi  it  aiuuiiCB  a  diirjier 
coteur,  and  aeigqlrei  n  bnrd  (tony  eonaivieiirr. 

BLUE  (I'awniit  or  Stohc),  need  in  wnihinf  linen,  i>  Ibe  Mine  witli  imatu 
fflbrr  la  lh«  lump  or  powder.  Wbtn  tba  iniiaU  it  laken  (rem  the  pot,  it  i* 
Ifarown  inl»alar^vM*elorcoldwwl*r;  ihii  makmit  more  traclaUe^ud  noee 
tamij  powdered.  When  evunincd  after  cooling,  it  ii  found  to  be  mixed  vitb  a 
greyiib  iMUet  reeembKng  aibea,  wblcb  niutt  be  eepanied  by  «a*hing   and 
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ibm  tilt  bluf  BibatWiM  bdnf  ^■ibiid  and  riftad  thiwif  h  flae  mctm,  fbnni 
«lut  U  cmllod  powdoc  hliw. 

BLUB  (SuKOs).  Urn  bMl  S«x<m  Uua  nn  ba  t)Mpwt<l  w  Ibllowa: — mix 
I  M.  of  ill*  bcaljMvdtMd  iiuiigo  wjLh  1  in.  or  rotpBonc  acid  in  *  f^am  boKl* 
or  MilTMi.  Hid  As«*t  it  for  aic  liour  In  s  <r*toT  Mtli,  tbakliu;  tha  laaxtura  at 
dJAinU  tlnaa;  lEto  add  12  on.  of  vMer  to  it,  Mir  the  whak  well,  (od  wbm 

BOAT.  A  niHll  vaaHl  fw  lli«  conm-anc*  of  goodi  or  paiwnyara  to  thott 
fiitaaeaa^  and  which  mty  bt  iapalled  duMr  by  nan  or  «w1>  at  pttaiatB^  ^^*T 
an  fba  Iha  ntwl  part  opra  at  without  ditek* ;  Wl  l>i«  rarielM*  in  ihcii  form  and 
oanit^■etiol^  aoMrding  M  (h*  purMac*  far  which  ibcj  ara  iDiradad,  v*  ao 
nMtailoprtdudoeuiimaliaiL  BoataalwajraAnnpartDf  aahtp't«t{dpnaiiti 
Iha  mnbec  dcMndlns  nfim  th«  tin  tt  iba  Ta«a*l,  aad  iha  mtvIm  fiir  whorfi  it 
btetandad.  Of  thnalkacuiUn^gig,  and  jolty  hoat,  are  priMapallyaniidoyad 
Jhr  iha  oonnjrBDM  of  oSotn  aad  crew*  on  any  Knioe ;  and  t&a  wng  boat  or 
launcfc,  lor  ae  emvajanea  ef  hatfjr  alotM  cf  attry  daaeriplta«  t»  and  bean  ih* 
veaMJ.  Tb*  M^tanofc  repcafMa  an  iaaproranent  w  llda  latter  elaM  of  boatt, 
whan  eMpknred  for  laying  out  Bad  wtJgUng  betry  awdMO,  and  Ibr  landing 
and  embuUng  casnon.  Tbe  iwaal  anoda  of  Uymg  Mt  aMclmra  bf  maana  or 
a  iUp'»  launch  ii^  U>  place  the  anebar  oret  tb*  bo«i'i  tttni,  and  to  oed  the  cable 
un  tbegtwvstc;  but  (hi*  Inntben  tip  iba  boat,  overload*  it,  and  axpoac*  it  is  the 
daMar  of  b«jnc  twamped  in  a  hogb  acn.  To  obnate  tkii,  ■ttcmpu  bava  bean 
i^£  to  iBng  Ute  anchor  beneath  the  beal^  aa  near  m  domIU*  in  th*  onrtra  of 
gnmVf  of  the  boat ;  non*  of  tlMae,  ho««*tr,  anaeaadod  w  ai  l»  anoninca  thafe 
aduptioB.  SulwequeMly,  Blr.  Cow  (nartcr  boat-biiildtr  of  the  Boyal  Dock,  at 
Woolwicb.)  detncd  tbe  nnwal  MrangamaiU,  which  wai  to  tauch  aMTaved  by 
the  Na<T  Board,  tkat  Iht^  have  diratlad  tbal  every  thip  of  war  Of  a  corlvn 
duB  thall  b*  (iiraiilMd  wtth  a  lanneh  fitted  on  Mr.  Cow'i  principle,  and  the 
Society  of  Art*  have  rewarded  Uaa  with  a  gold  medal  far  tbe  invantlM.  The 
fonnn  mathod  (alluded  to  abttva)  lor  ctiryii^  in  anchor  Dader  abeat'i bottan, 
WM  to  have  only  one  JUtJ  trunk,  which  wu  m  the  middle  of  the  boat,  doM  lo 
tti*  tide  of  the  kcd;  the  wiadlao,  ibervfbre,  covld  eoly  be  wpported  at  the 
end^andwaa  unequal  to  A»  heaving  us  en^  mat  weight:  Ihegtaatenalaalaa 
waa  «BtMy  on  tb*  rid**  «f  the  boaL  By  Ib.Cew'aBlMi  liiatoaMtwe  MaeoUt 
trnika  it  a  nroper  dinanoe  fram  the  he«k  tlienbf  a&owing  a  aliwiK  itaBrbian 
t»  be  placed  on  the  bfben,  whlth  alandilen  auppoR*  the  Mddb  of  the  wlndlaae, 
and  conatfiiiently  makaa  U  of  anSncnt  alrength  tn  wei^  eny  vtigbt  that  the 
boat  i)  able  t«  niatain.     I}/.  I  firea  a  per^mtive  view  of  «  74-fun  ihip'* 


launch,  with  a  bower  anclice  nupraded  nnder  th«  boUoo^  and  a  bower  e»U* 
callad  Into  the  boat.     •  U  the  cabte;  tithe  anchor;  r  r  lb*  buoy  rope;  da 
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nfp»  by  which  thv  tbchot  i*  bov«  up  «hrn  wtigUo^  M  wtyied  «h«D 
uming,  by  ihc  vindlui.     /Tjr-  3 1^*^  ■>  mid-ihip  MctMm  of  tile  iMncbv  oitli 
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twoiS-pomibn  wiptitdid  from  the  wimUui. 
AA  ibe  gnu  liibed  to  *ood*n  lUdoti  Hi 
ropM  b;  which  the  gvai  nrc  bovc  up  to  tbe 
4jK'«  •oClom  ;    t  i  tmln^light   iviiuivable 
wood  trunk*,  ibtnucli  wUtch  tne  ropn  pau  to 
lh«  MindlMi;  llUxt  nindlou  in  two  [urU 
OMUMcUd  by  ■  wrouglit  iron  piilc«iiii  huA 
•odirt;  tt  •  rvincivftUc  ttroag  'wroaghl  iicn 
MMichMm,  which  lupfwrti  tbe  middle  «(  [h< 
windhM.    The  tpnlicuioii  of  iIm  inTtiUloD 
to  dw  porpoM  ot  liuiiling  and  einbuking 
b«a*j  niM  ii  olio  of  greiit  inptiHMloe.  m 
It  enalNBi  iliii  oiwraiiuu  U  be  conducted 
«a  a  hweb  with  perrect  lofciy  to  the  men  and  bout*,  at  timrn  wlien  tlic  mat 
U  M  ptU  as  to  prpcludr  the  poiiiliUity  of  boat*  apptoachinjc  neat  cnoujth  to 
land  or  to  mibork  in  th«  uuioT  wnj  j  lor  th#  boat  (with  two  ^iis  niipcnded! 
one  on  each  ddc  of  tbe  keel,  u  ^oim  ia  ^y.  2)  bein^  brought  to  ancbon 
witlioul  the  turf,  a  gmall  line  ia  llie  only  toniiexiun  Dci^cHiiry  niih  ibe  «bar%] 
by  wliicli  line  th(r  turner  haultiijc  roDCi  an  convnyeil,  wlilch  beine  mode  tut\ 
to  tbo  plot,  the  tniier  are  lowtrca  from   (he  boat,  niiil   hauled   unon   tha 
bcuk.    Should  tlie  opi'ralion  bo  carried  Ml  where  ibere  ii  u  rij>e  and  fall  of 
lb*  tida,  and  the  uutii  tbould  not  bo  imnudialtlv  wnni«'d,  it  will  be  only  necei- 
lary  to  take  the  Mat  in  at  high  water,  and  drop  the  pini,  which  may  bo 
taken  op  ai  tlie  tide  Ivavca  tlifni ;  in  either  ca^e  Uie  boat  i«  Itt  for  any  otbet 
■enice,  without  riak  of  damaga  by  beit^  k*|it  afloat    The  interior  of  die  hoat' 
M  kept  clear  for  atoning  the  earriif  ea  and  oilier  itore*.    llic  embarking  of 
{Una  la  paifarmed  in  the  *ame  way,  rare  bvinc  taken  to  have  anobor*  of  uilB- 
dtnt  povN  to  moor  tbo  boat  mtbotit  the  iiir^to  at  to  eountcnot  Uie  weight  of 
dw  nun*,  and  tha  rcaldaiiiee  it  mccla  with  in  brinK  baulsd  ofT  (hxn  llie  riiora, ' 
Boftia  and  iniaU  veaaela  aia  aomelimea  built  dut-bationwd,  to  allow  of  the' 
going  bt«  ahoal  water  when  T«i|utTtd;  and  In  ordrt  thai  tliry  inav 
a  MUcient  ouantity  of  uil,  and  to  pi«Tci»I  their  niakini^  Icc-oav,  t!ipy  ai«j 
lilted  with  what  are  termed  »lidins  keeltn   Thete  were  fint  introduced  ti  to  llua 
cauntty  bv  Admiral  Seliank,  at  whoiv  ii>«lancr  a  goviTnini'iit  vemel,  wliSc h  va 
doetinad  (or  a  nirrej-ing  vnwl  at  Ncv  IlolUod,  wai  litlcd  with  (hem.     Tbni«^ 
•liding  koala  conaiiled  of  three  atuut  plnnkF,  dncendins  through  water-tigliB 
walh  to  a  OMiudrrablo  depth  below  tlm  ■hiii't  luittiini,  Hnd  fittfJ  with  apparadMl 
tsi  raiiiof  or  lowering  them  at  pleasure.    The  narrow  edfjc  of  the  plonk  brmg  1 
ip  tlio  line  of  the  vMtrl'i  keel,  pretented  but  liltle  rciiftiinea  to  tbeTeBeliJ 
■ailing,  whUtl  tke  |>ir«nirc  of  the  water  upnii  the  broad  turfuci;  of  lliv  keela] 
tended  to  countcibaUiice  tbe  ellect  of  the  wind  upon  tlio  (ail*,  to  dcproa*  tha 
ihiD,  and  mulerially  lotiened  ibe  roIIIti£,  and  alto  pmenled  the  renel  goiwJ 
to  iHwardr  U  tha  muilotlierwiw  have  anna,  owine  to  her  extreme  tigbl  draft] 
of  water.     AUiougb  a  favourable  report  <raa  nude  of  tite  inTrntion,  it  wna 
never  rery  (>en(tal[y  ad'-pted,  but  it  b»a  aineo  hern  n\a^v  tW  xubject  of  a  patent, 
under  a  aomowhat  dil&rent  form,  by  5Ii:incriifri'  Uilloukihby.  Rmj.      In   hit 
artangemcnl  a  tlid^  keel  of  iron,  made  rety  muiiTe.  ii  luinly  altacfaed  to 
iti«ng  petp*cid!c«lar  Won  bar*,  which  are  made  to  itid*  up  nnd  down  in  waler^ 
light  grooTea  mod*  thvouKh  the  centre  of  the  hull,  Iliu*  prrmittinf;  Ilic  kecli  to  Im  | 
prcJMtcd  to  any  required  depth  in  the  water,  and  to  be  drucrn  up  at  ploMor*  I 
DTDieanoofa  aimple  rack  and  pinion  worked  by  a  wlneh  npon  the  de«i.    Th«| 
kHding  keel  ii  IWthcr  aecund  or  aupporicd  by  four  eltaiii  ntnyt,  two  on  each  , 
tiicv  which  paa*  over  tbe  gnnviilet,  uud  are  tightened  on  board.     Fig.  1  ia  ■ 
tUa  •laeatioB  <f  a  vaaaal  fitted  wiih  a  ilidinfc  keel  on  Mr.  Willought^'a  con- 
ttruelion-     fif.  3  a  ci«m  aociion   of  the  vciiel,  ihroueb  ono  of  tha  water-  , 
tight   trunk*  of  which   the  mipeodiKg   biirt  psm*.      Pig.  3  a  eroai   aeetkn,! 
exhibilins;  lb*  gwyi  ca  itaya  atiacliad  to  the  ilidini^  fced.     ]n  f'if.  4  the  ballaat , 
baci  in  mat  ot  the  watfttiitn  >•  cut  ofl)  for  tbe  puipoto  of  pmtaling  llta 
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dw  i!"i— wit  Im  bond  in  ib  Aapt,  and  n  diowB  in  Ae  aanotcd  ^"r™     « 
wjrwmli  Ae  J^i^  bri  Imrcnd  down  mtD  the  wits ;  ibe  doCted  fane  t  tW 


laMB  into  which  (he  keel  k  raised  or  deposited  when  not  ned ;  e  ibe  joint  w 
fnlenim  i^on  which  il  tnnu  od  bein^  ruied  or  lowered.  One  mat  Maectiuo 
to  the  ^ani  of  ilidiag  keeli  ii,  their  interfering  with  the  keel  and  Hoar  tnboi, 
whid  miMt  b«  cot  thnjogfa,  thereby  weakening  Ae  *ead;  tar  vutanct^  in 
lianL  ShnUbam'*  ^aa,  t£e  keel  muit  be  cut  thraigh  Icasita^naDy,  or  biined 
into  two  parti  thrm^uiDt  nearly  the  whiJe  length  of  £e  Teael,  or  at  UaK 
&nagli  a  pntioo  ai  long  ai  the  ilidine  keel ;  they  are  abo  tiaUe  to  be  earried 
*w>7,  owing  to  (be  poweriU  leverage  tliejr  afford  to  the  water,  and  the  difficnl^ 
at  MqiDCUiem rafficientlj,  witboat  fbnning an  obatmction  to  the  ipeed of  th« 
vmmL  llie  annfii^  engranng  repreaentB  a  ninple  plan  for  preaerring  the 
tbdea  01  towing  pins  of  a  boat,  (he  um  of  which  ii  not  only  teaeing,  bnt  often 
ftodncliTB  of  lenoDs  inctmTenience.     Faxi  thdea  cannot  be  wdl  med  when 


^ 


^ 


I  ■»  to  be  hoirted  In  alongiide,  ai  tbej  are  lohject  to  be  brokoi ;  Ibej  an 
alao  flft^ffi  in^*^»^fwiwi*  in  jrettinjr  in  water  ****^  aa  weD  ai  in  nuny  otfivr 
CMC*.  Hence  pin*  which  can  be  tuuhipped  are  prefemd ;  these  are  dtan  loet, 
■ad  die  want  i  not  alwan  diacovered  until  it  cannot  be  replaced ;  or  it  ii  not 
te^aeed  without  a  loaa  of  that  time  which  ii  to  valoable  at  laa.  Very  often, 
■IiOi  tha  del^  of  a  minaie  ii  rendered  tncoDTenieiit  or  even  dangenma  when 
dte  boat  il  dragging  abngnde  fay  the  painter  in  a  beary  lea,  and  the  Tfil  ii 
aidwr  driltiog  or  itandine  on.  The  drawing  require!  little  eiplanaliDii.  Bj 
palling  at  lbs  lower  Sn  the  (wo  upper  ooee  are  fixed  at  once,  and  on  being 
tnuhtpped  tbej  hang'iecure  from  Ion,  while  the  lower  one  lerrei  aa  a  ipam 
thole  ihoold  any  be  broken. 

Before  we  doee  thi>  article  we  murt  brieSy  notice  Mr.  Clint't  ballatted  niada 
tat  nnall  tailing  veaMli,  the  object  of  which  invention  ii  to  enable  the  boat 
cooitanlly  to  retain  an  uptight  podtion,  the  nuut  alone  yielding  to  the  force  of  the 
wind.  Fig.l  a  aaectionof  the*eawl,Bnd^.  2  aplanof  Iheaame.  orepresenta 
the  hull  of  the  Tenel ;  b  an  oblong  caiaun  it  a  aemidrcular  lection,  mipended 
at  each  end  upon  pivot*  in  the  deck  beanu,  at  the  point  e.  The  matt  ia  ttepped 
in  a  trunk  in  thii  cainon,  and  lecured  by  ifaroudi  brought  down  to  the  ddiM  of 
the  cainon,  and  by  a  fore-itay  proceeding  to  the  item  of  the  vcuel,  and  by  k 
back-ttsy  to  the  item.  The  t»lla»t  it  placed  CTeiily  in  the  bottom  of  the 
caiaKm.  Among  the  odTantaget  claimed  by  Mr.  Clint  for  tbii  construction  are, 
first,  perfect  safety,  at  be  conudert  it  im^Hnubla  a  reaiel  can  erer  capiiae. 
Secondly,  the  reiiel  being  always  opruht,  is  constantly  on  what  are  termed  her 
Ima,  and  ii  alwaye  in  trim,  whereby  ^e  will  sail  faster  and  go  better  to  wind- 
wwd  i  and  lastly,  that  the  ballait  Ming  suspended  in  air,  ii  M  mm  tUBtet  than 
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N  N  Itntbcr  hMdtt  P  the  tbirart*.  «t  rawm'  witt;  R  rintUiB  16  ■■|M^ 

ihi  thwart ;  S  wctlea  oT  *  gang^nd,  which  ctomm  tha  tbwwU  Md  ftnw 
lb«  puu^  from  one  Old  oir  tha  beM  la  tbe  other.  T  thn  pbilbrai  for  ih« 
Mwtn'  rcM ;  U  U  the  two  Ulg«  piecMV  iiuH/  IfvpI  with  the  Keel ;  W  W  Iha 


gnnwik* ;  X  X  tin?  boIt>  for  the  budfiut,  one  at  e»eb  end ,-  Y  plotTorm  fer  thr 
■EMrmuui  i  B  E  E  the  ihea  m  curre  ai  the  boat ;  L  L  the  a|Hrtiiiu^  to  Mnnglhni 
thetirnui  H  Miheih#K«,cit'plMMfaTpMWiig«ni  OOOthcllwlHon  vhieb 
the  onrt  are  hunx  by  moinetL  Afttf  tfa«n«i*  of  tbefaivntioa  vuatteated 
if  the  pre«cntat)on  of  n  g«Id  ineiUIIion  to  Mr.  Greatheoi^  by  ibe  Sotietj  of 
Aiti,  n  also  one  Iw  the  Roj-al  Hmnane  Sociti^,  and  rariout  grMHtin  in  motMj, 
ptrHameDl  b  1S03  unuiBtoudy  v«t«d  Urn  l,200L  Th»  &>mmJtt«e  of  Undc^ 
wtitora  at  Lloyd'i  CoKe  Houte,  having  vMed  Mr.  Grtathtad  100  foittei^ 
»n«|irialed  2000L  tst  their  fundi  for  the  puipoM  of  «conni|iiiK  the  GuiWiig 
laUtfhoiU  on  diflVroit  uam  of  th«  coaat*  of  the  kingdom.  GltU  umbtn 
of  IbN*  boat)  htv*  tlncr  been  eonWniclid  Tor  all  parli  of  our  coaMa,  ai  wtO  m 
tta  thoae  oT  forcip  nationa.  Bat  aa  it  mcwt  Ar^ucnllv  happen]  that  wweii 
we  wrecked  on  eoatt*  where  there  are  no  life-bouli,  or  that  awa  the  darkMM 
«r  llio  iii|;hl  or  lliB  slmigth  of  the  wind  and  aea  a  life  boat  may  not  b«  able  (e 
NBch  Iht  tMwl  in  time  to  afford  tuccoiir,  il  i>  highly  dt^irabU  thait  all  veucb 
iJumU  eany  with  them  the  meaiu  of  iiiet}'  for  their  cTcwa ;  and  aoeardini:]* 
DOrBeroui  ^an*  have  been  luggvtted  of  coDverting;  lli«  ordinary  beau  af  a  iMp 
Into  lifr-boau  to  meet  the>«  emrr^ncir*.  Of  ihtut  ptHtit  we  Mieot  thai  m 
Captain  HtAty  Gordon  a*  omonf^t  the  mod  rimplc  and  cfficaciout,  whilit  it  in 
Bowiie  interferea  with  the  ordinary  aervicea  lor  which  the  boata  may  be  requlrad. 
It  coniiit*  In  Bilaching  to  ih<<  exl«rlor  ofihe  boat  a  ipedM  of  biiovi  of  a  utan- 
gulti  fbtan,  which,  whiliC  it  ndd>  fcreaOy  (a  ihe  buoyancy  of  the  hoU.  mth  it 
Dom  oencuaaiont,  cdibra  little  ubitrucliou  lo  ila  pn^e»,  and  con  be  uttaclied  nr 
rtnored  aa  octagon  may  reijiiirn.  witli  great  fHi'iUty  aiij  illHpaich,  f'i^.  1  iytg* 
IW)  ahowa  the  bqoy ;  rig.  2  an  end  vien  of  the  aamc  ;  uid  Fy.  3  rcpnracnn  ii 
(Had  to  a  boat  The  buoy  is  conipoai'd  of  fine  Spaniih  eork,  and  irotinata  of 
•Ight  rovt,  each  tow  being  s  foot  \otigt't  limn  ibnt  iiniiicdinii'ly  Ih'Iuw  ic  Bacb 
row  la  conatructrd  of  piooet  of  cork  I  fool  lone,  *)  ini^lic*  wide,  and  about 
11  inch  thick,  laid  Uiiee  ihickncaaca  [of[Pthcr,  wid  then  placed  end  to  end  lill 
of  the  required  leriglh,  (which  in  the  drawiug  in  Trprcariiicd  at  niii«  fvet  for  the 
tipper  atreak,)  ana  tlirn  formed  into  kiip  ttieak  liy  length*  of  tplit  baatboO) 
laid  on  all  four  lidea,  and  well  lewcd  togcihcT  by  itrDns  cord  covered  with  iha^ 
maker's  wax.  The  diQerenl  tlirai:!  ore  foatened  tOPethcr  by  four  ropet.  which 
are  leiied  lo^ethrr  between  encli  *treiik ;  when  uted,  tlie  rnda  are  drawn  ond** 
the  keel  till  the  Uiwcr  atrdak  louche*  il,  and  then  brought  up  over  ibe  aide  and 
fhHened  to  the  thworli ;  tlio  other  trinoRle  ia  in  like  manner  drawn  ap  undtr 
tte  boat'*  bottom  on  the  oppoiilo  aide  and  fastened.  Two  buoya  lo  th*  Male  of 
that  thown  fai  the  engraTin^  eontain  H|  cubic  feci  of  water;  and  if  attached 
to  a  boat  28  feet  long,  and  capable  of  oontaininK  twen^four  men,  would  lean 
a  bttoyanoy  of  TISlCa.  br  their  aupporl.     Large  boat*,  auch  a*  that*  npali' 
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tf  cMt^iUu  100  nm,  iiMtcad  of  •  ungl«  Urg«  triangU  oB  M«b  lUt,  ilMtdil 
hatt  ihn*  o?  6  fMt  l«iurUi  each,  by  «l»eh  ■nc-rai  ih*  mom  trung^M  might  be 


■Uide  t»  MTTc  bo«u  ordiftrfnt  du*.  by  which  ili«  cxptDMn  of  owSt  vovld  b« 
mMtrially  i«4iiCod,  lnDii  iriuifki  of  th«  aburt  dimtnuMit  would  aIw  bt  R»of« 


BflB^tabl*,  M«i«r  put  en  or  likea  tff,  mi  inmt  •uQy  «taw(id  awa*  tbftn  largv 
MM.  Thui  ihc  tnuoeh.  nmittg  twcntj-four  eui^  vtib  iCTGaly-liT*  men  ou 
botrd,  mi^i  be  filled  in  tbe  loilovinc  manner .-  tbe  barg«'*  triangle  tixti 
taJAthift,  lli«  cuHm  t  on  the  _bo«,  ind  the  wUjr  boat'*  on  (h«  quuter;  the 
Uiiacb  would  tbcn  be  tendered  completely  buoffinl  wllhoot  any  additiooal 
n|wuft.  The  conlrivuioe  cembinet  levcral  Mrgftiagn ;  it  i*  extremely 
linpte,  and  ofien  ilia  beet  »«aari(;  undrr  linular  ciromMlaaoH:  It  iin  reoMR- 
•Ue  in  it*  eo4t  m  lo  ainiil  of  eepry  mercliaat  TtMc)  being  Mpplied  witli  it^  and 
not  bcint  a  lixtute,  it  cu)  be  at  any  time  reaored,  ao  M  to  be  no  iJditioBal 
weight  wh*a  a  btwi  it  bvii^  boitted  in  ta  nut.  It  it  Mrtieularlj  •deMUagtam 
br  IJM  (rrenniive  MTvice,  to  ajiproaeh  rMaelt  and  ntit  ibtm  when  bo  oiber 
boot  eui ;  far  a  blov  that  would  Oavo  ■  boat,  would  n«4  peMtnto  the  finance 
owing  l«  iia  elattktly.  At  aea,  alao,  it  might  take  up  a  drowning  man  in  a  ^b 
of  aiiMl.  whM  no  ouwr  htU  oould  Uv*^ 

BOILEft,  in  itt  imMl  extended  aanar,  irapliaa  anv  veaatl  enpioyad  far  pr^ 
dNcang  Uie  ^Uitiun  at  liqnida ;  ibua  the  ordinary  oomealio  vote  and  lultlta^ 
Ltewii^  and  washing  coppen,aiwollaa  all  |[indiefT««««b  mad  for  beating  liyildi 
intrgj^ mamilaemring  o|wra<km«^tomc  undrrthb dawnnrinaiiim,  Ourbaunev 
is  lUa  placa  i^  howerei^  tha  deeniptioB  «f  that  iatpoctant  amantiw  wherein 
i*  genatated  the  aauree  <f  ihaA  power  which  ii  regulated  and  applied  by  tha 
atoam  n^ioe;  jgrovioua  to  whidi,  we  ihall  make  a  few  ofaacn-aUoni  tm  (he 
rfquistc  tnopetliei  nf  tteom  boilets  in  geocral.  The  fini  and  moet  important 
({Ualiiy  we  eenitder  to  be  irfrtg  bom  «x|iloiJe«i,  far  onleM  thia  be  auatoed,  no 
a  I*  nndar  pmcnal  dang^  imfvobabk^  anch  bwleta  ihoutd  net  ha  luad  at  alL 
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Tliit  not  in  imporUnci:  ii  fffictivtneu,  or  that  which  will  product  th>  required 
quRDlily  of  ■IcBiD  by  Ibc  cuiiiiiiiiipliuri  of  [hv  Usit  ([uantily  of  fuel,  Chrapora 
in  the  cost  ur  cuiiRlntction,  tiiitl  Jutnliitiiy  In  tlir  vii/ki,  insir  be  raiiknl  u  ibo 
lliinl  rtquititc.  The  fouTth  ii,  prrhnpi,  crmvenirnct,  or  that  which  c«ti  ht  worked 
witli  the  utmoal  facililj',  (Iml  will  riquire  (ho  \nui  jimonnl  »llcndon,  mid  will 
occupy  lhi<  h'HHt  ipacn-  That  boiler  which  combin**  Ihv  four  qualities  just 
incnlionri),  and  poiiciaes  each  in  the  moat  eminent  (leKrec,  may  be  dmnetl  A 
perfect  one.  The  inuleriHls  priiicijiitlly  awA  st  iiretent  fur  the  conitructioii  of 
tiiiilm  htv  Iron  and  copper,  though  boiU'ra  have  lienn  tiiodn  of  wnod  aud  alone. 
In  those  formed  of  wood  the  futnucc  wu  of  nccciiity  placed  inlcraully,  »ur- 
roiindrd  hy  the  water;  Hlid  M  wood  ia  an  vxtrvmely  bad  conductor  of  heat, 
but  little  h»*  of  it  was  aualained  by  radinlion  llivrifroiii,  wliile  a  coiitidetnbl* 
economy  of  fuel  was  eoniequcnlly  eilecled.  The  coil  of  such  wo«  olio  small, 
compared  tu  llioai'  of  iTiruif  ^  Ihi-y  hitt  iiiEiuduced  iu  America  by  Chaiii:ellar 
Livingsloiicand  Mr  Andersan.  Boilers  of  slonc  were  introduced  by  Mr.  Brindley, 
who,  in  l756,CTccied  D  il«am  «-iigin«  near  NewroMle^undei^Lyne.  with  a  Uiilrr 
of  this  deicriptioii.  It  woi  compoami  of  brick  Hiid  (tone  firmly  cemented 
toother,  and  llie  witter  was  healed  by  iron  Sues.  The  inaletlol  of>whirh  a 
boiler  it  constructed  a  of  more  cunavqiivrice,  iu  on  economical  point  of  view,  than 
U  uauttlty  aiipjxiaed,  ai  Ihc  heal  connol  be  comniunicut^d  to  llie  water  without 
being  first  tmnsmittcd  through  tlie  lubttMIco  of  which  it  ii  formed.  M.  Despteli, 
who  made  a  aeriea  uf  xty  nccurste  exp«rinieiUt  to  dclermine  the  comparative 
(Mwer  of  ditr«ranliubitancci  for  conducdug  hMl,obtaii)«d  Ilia  following  rtaulu; — 

Gold 1000.0 

SUvrr 973.0 

Pluina OSLO 

Coppar 898.a 

Iron 371.3 

Zine    3S3.D 

Tin 303.9  , 

L«*d I?0.«  ' 

Marble     33.6 

Pomlain     I2J 

Firebricka II.4 

Tlie  oonducling  power  of  copper  b«ing  ihiM  morn  than  doiihir  ibnl  of  iron,  ofleri 
Vfn  gTHt  advantages;  hut  then  are  other  coniidernliona  to  be  entered  into 
bclM*  datermiiiing  lo  which  the  preference  is  due,  vipecially  their  comparative 
eohesiTc  strength  and  curt  Accordi"K '"""""' •^l"''"'''""  the  conpi'rwM  found  M> 
be  the  ilrmiK<'*t,  but  that  was  proljaUy  owing  to  l)ic  ironheinft  oi  inferior  quality, 
>»  moit  phiioiopheri  have  Bgrced  in  attributing  auperiur  cohesive  atrength  to 
iron.  NotH-iihstandiug  tliis  citciilti>l»iu'*,  from  the  ^reatiT  uniformity  of  the 
taxturt  of  >)ii>('t  copper  orer  that  of  iron,  manufacturers  usually  cnnttnicl  copper 
boilna  (^  lhi)incr  pUlci  than  those  of  iron,  that  have  to  wilhsland  iho  kunc 

Emnire  of  s'eam.  Experience  liiu,  we  Wtieve,  eHtalilJHhrd  thi«  as  a  rule,  pro- 
*b1y  from  oWrring  thnl  when  a  copper  boiler  bursts,  it  only  Uort  ci]>i'ii,  wliila 
a  boiler  of  wriiU|;ht  iron  plates  i*  often  blown  to  pieces.  The  cost  of  copper  is. 
however,  lour  liiiiea  (liul  of  iron ;  hiil  if  it  W  ult'iilli'd  thul  the  quaniitj'  ii  hem 
paioing  through  iron  in  a  given  lime  con  he  doiililcd  in  copper,  it  follows  that 
«  copper  bolter  hsvine  only  half  the  supertides  of  one  of  iron,  exposed  lo  the 
action  of  tlir  fire,  will  br  aileqiinie  in  ihv  f,>eii<riition  iif  the  same  quoiitiiv  or 
force  of  itcam.  This  circumilancc,  therefore,  greatly  rciJucea  llio  wvlghl  of  ihc 
copper  boiler,  and,  consequently,  its  (irat  cost  is  mode  lo  approximate  mote  to 
tliui  of  the  iron  boiler  of  duuble  (h«  i>iM.  IticrentrdxtnrnKtli  iHlikewiieooquirad 
by  the  reduced  dimensions  of  the  copper  boiler,  so  aa  to  permit  of  a  dMrtoM  of 
the  pre-iup]>osixt  thlckneit  of  metal;  and  Ihua  the  greatly  enhanced  prioe 
per  |Hiiind  of  a  copper  biiilrr  ever  that  of  an  iron  one,  which  rilanna  niuny  MmM 
coguio  proprieton  fmni  ordtrinK  them,  it  terj'  much  diiuropoiiioned  t»  the  eo« 
of  (h<  nAn  *Wn).  Wh«li  an  iron  huilrT  is  worn  out,  the  old  metat  it  tcaroelv 
woftli  dM  VFfna^  of  icmoval ;  but  when  oqb  of  copper  ia  decsyed,  th*  ^ 
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»rt«l  u  mirth  lhTt«-r>nitlIi>  of  iu  oriKinnl  coat  Tlicic  condiloralloni.  Iiigf  dier 
wilk  Uie  incTraied  talnXy  aiiJ  rrctuci-d  bulk  of  loppfi  boilcn,  ioctinn  lu  to 
Wim  Lbm  in  >  cchu>«  of  ycum  llivir  ii'c  will  bv  I'lmiid  iiiur*>  cconuiiilcul  than 
dMac  ei  iMn.  In  llie  conilruclion  ifboilen  of  the  oidmiry  l'i>riii  ((li:ii  in.  euch 
a  conitin  of*  opuioiu  Biiiuk-  cli amber),  tb«  buttum  Biirfuci.'  aliould  b^  ufaufli- 
titui  •XUU 10  b*  capulile  of  nhiocbing  ni  inuc^h  IiiMit  nit  will  hi'  iii.i:c«mii  y  to  pro- 
duM  the  N^uircd  quantity  of  Blram.  what  little  hcul  may  be  vtvrn  oiil  l.it«rul!y 
Mrring  to  prrvml  cuudciisatioit  in  t!ii<  upmr  iiart  ul'tbc  vrui'l;  nnd  tliv  imokc, 
btibtw  k  (BtMS  the  chimney.  >hiiitli)  bo  robbed  u  mucli  n>  puinihli'  uf  iU  hvat  by 
bumg  bnmgjkt  ano  coutoct  with  tlic  conduit  pipr,  by  which  tho  boiler  ii  (Upplied 
«kb  cqU  water.  It  ha*  item  (tntrd  by  .t  HCti-ntilli:  autliurjly  that  there  ii  ■  con- 
wlir»bl«  iraata  of  fuel  in  jirodticinjt  >toam  by  intcniity  uf  hciti  upon  >  Mnall 
Mriliai,  Mid  thai  the  applicution  of  a  inudvrate  heat  (800>  Fnhr.)  ia  tut  mors 
•eoDoaiical.  A  mbic  fwit  »f  wnli'r  rciirvrti^l  itilii  ttvaiii  jut  hour  woa  leclloiied 
b;  Mr.  Wall  a>  equivolnit  to  one  hone 'i  power,  whoobicrved  that  thtj  qua ji lily 
m  (Uun  could  be  raited  per  hour  by  8  (eel  of  itirfice  uf  bdiler  and  flue,  in  a 
Judkioualj  caiitlriletrd  fiiriiai^r.  In  practicr,  it  in  inua]  lii  allow  frooi  1  to  5  feet 
«t  loUSM  aurfucc  of  boiter  to  rniw  1  cubic  foot  of  water  inla  •ti'ain  prr  h»i)r. 
It  ia  coDfidered  eaieiitial  llist  a  boilvr  thuiild  cuiifaiu  ftnir  or  &vc  timoi  ai  much 
«aUr  M  it  boil*  vSwr  hour ,  and  it  ia  obTioua  that  ii  thoutd  have  a  apace  abuva 
the  vain  eapcble  otcontatniDg  m  much  ateam  aairill  ispnly  the  rngine  si  r»i-ti 
Mnik«.will>mtHiatnially<liiniiiiihijiK  iu  f  lactic  force.  For  ihia  purpoic,  ihcitciun 
noB  (or  tOMt  tboTB  Iho  water)  thouTd  hold  a  volume  equal  to  uiii  lupply  uf  eight 
at  (Ml  atrMM  ot  the  engine  :  in  targe  vnginn  it  ii  Dot  unuiunl  to  iiuplny  two, 
ihrMiOTinoi*  boikn^  luuippljr  lli«iu  witlitivain;  otic  of  lliotn  being  rucrvcd  foi 
UM,  in  ehM»  «r  rrpaira  being  required  to  the  otlicn.  In  ftct,  »  ipnra  Uulei 
•faoold  bt  provided  Bhrrerer  atoppngri  ore  of  seiiuus  imporlanee  in  a  oonc«m. 
t%*  iCreiiglli  of  lo«.firruitr«  bi»h'n  tliould  Iw  Iwnv  ihi'  Tf|nilated  proaaurii  on 
dM  Mli^-ralve  1  hot  high •preiaiire  boilen  ahould  be  prov^  to  at  jeiiat  three 
tiawa  (Mir  votking  pnoure.  Upon  the  form  of  boilers  much  of  tlieir  atrength 
Mii  tbcii  (fltcMjr  ui  the  generalian  of  ateaui  depend.  The  carlicti  hol^n 
MBpldprMl  bvganantbig  iltam,  and  applied  naanioiivii  furi-r,  with  which  Teste 
HMIMIIIIiil.  wtM  either  ^bular  ur  hemiaphericol,  with  flat  or  coiieavH  bollonit ; 
MM  laanjr  t^  IIkm  art  aiiU  ill  u»v  for  the  supply  of  hi^h-prcmirc  cngineat  In 
iinulona  wlian  lb*l  b  to  abundant  na  to  renilrr  nr-i^jli'tt  luiy  econumv  of  it, 
Iher  may  continue  to  be  uaed  with  advantage,  u  their  fomi  adnpti  them  to 
withstand  Meain  of  great  elaitlc  fori'c.  Tlie  wutto  uf  fuel  cauacd  by  theni, 
dnwhrr*,  Iw)  to  a  verya«iitral  aubautiilion  of  lioilfra  of  an  oblong  fiinii ;  and  thoM 
b««ti  bjr  the  letin  or"  waggon  boilen,"  from  their  ahane,  formed  unu  of  the 
wunj  iaapronniFntt  of  th«  ■team  tiigiiifl  inlrudiiced  by  tVutl.  A  lonj^itudinot 
aMtktl M  •  boiler  of  thit  kind  la  rcprrientid  by  I'ijA  in  tlic  Kiibjoiried  engmviDg, 


[  1^  with  oil  tile  app(!iidfl|{«a  now  geniToIly  applied,  and  ael  in  a  ftimace  uT 
(!■  nawl  coiulnictloD.  o  a  n  i*  (he  boiler,  having  i  cylindrical  return  flue  i 
tbvughaut  It*  length;  the  fomi  of  thcue  porta  will  be  beat  iindrnlood  by  con~ 
■dcring  them  with  reference  to  Fy.  2,  which  ahoua  the  figure  of  tlie  Wiler  in 
bt  eroaa  arctlon,  i  bring  the  rrtunl  due ;  this  wirtiuti  cif  ill*  boilcT  ahoutd  b« 
itwBji  pUwd  n«ar  to  the  bottom,  and  bo  conalaniiy  t.i'])i  corerfd  with  t)ic  water,  aa 
Man  M  e  in  the  drmwing.  The  flame  and  tmoke  ftuin  the  fiirnnc«  d  firtt  paMM 
Mdar  l)i«  boilvr,  then  rctiirria  through  the  flue  i  to  th«  front,  whera  the  ountnt 
h  iiriit^,  and  piuain^  to  the  right  and  led  thiv>UGh  Intetnl  fliio  JD  th«  brick- 
traric  (one  of  which  i>  brought  into  view  at  t  f)  before  it  entera  the  chimney//". 
TW  water  i)  aupplird  In  thf  biiiler  by  the  feed-pipe  9,  u  liicb  it  made  to  eontiun 
■  MhmB  of  water  e'jual  to  the  nmoiint  of  prcMuro  in  tlie  boiler.  On  th«  tup  of 
lUa  fift  i*  a  ditctn  h;  i  ii  a  float,  made  of  alone,  luapended  by  a  wire  pouing 
ikm^n  a  MulBng-boi  j,  which  ia  iittHchi^d  to  one  eilrvmiiy  of  a  lever,  wbota 
Ihknan  ia  at ;(,  a  weight  I  l«ing  aiiapendrd  1<>  the  extremity  of  the  other  arm 
rftWIrru  nilticientlo  ciniiitrrbatatice  the  diflereuce  between  the  ipccific  gravity 
af  tbe  atone  and  the  water,  c»riaiii^  the  foriiier  uj  liu  on  the  mirfiu'e  of  the  latter. 
By  ikb  arraiigonicnt,  when  the  water  ainka  below  the  proper  Uvel  in  the  boIUr, 
tM  atMM  flcal  dractiida  with  il,  caiiaiog  (he  altacbcd  wirv  la  operate  upon  the 


BOILEKS 

tevcr  iImvo,  Mid  llA  th«  valve  thoon  ia  lliociaumj^iiblil  Aon  aflbnbB&MB 
■uppljr  «f  matrt.  Th«  Tccd  mio  llkt«i»r  coiiUilM  «a  inoi  bocfccl,  bung  bj  « 
(bun  tlial  pWM«  onr  (wo  tHUley*  •  « ;  th*  Mlier  end  of  th*  chain  b  Muclwd 
loajilak  ol  tfoii^oiUod  tlie  dHiopcr,  «hich  u  lued  u>taUrgKitcoatiaot,uii, 


■hi'ii  .  ..i'.j;i  .11.  [  ir.ij.iy  .  !,■..  Uji-  U.I  ■■  i;  ■  I  i  !■.■  ■  ,  .iiinrif.  By  ihit  *«nlii»»rnv. 
>heo  the  Wcom  iu  itie  liuiler  ii  urued  (u  li.'^  pt-it  an  txiciil.  il«  prpuurc  focor* 
th«  >at«r  in  tli«  f«td  pipa  upnardt,  thctvliy  nuiinf;  ihe  bucket  n,  ami  caniintt 
iu  enuntcrbalancD,  ih«  ixmytr,  lo  ducciid  in  tlie  throat  cf  tlie  cbimnry.  hi") 
reduce  (he  intemity  c'tb*  lir«.  At  o  iin<l  r  arv  l«o  guage-cooki,  hy  vhi'ch  litr 
prop«r  lieighl  of  in«  vairr  in  th*  boildr  may  be  alwoyi  HCcnabiiit.  IT  f  <lu- 
cliar^c*  wKlrr,  and  r  ittoin.  the  walcr  ia  at  ihc  proper  height ;  if  both  cooki 
^adtugt  wtMr,  it  i>  above  iti  preprr  height;  anil  if  bolh  ducimrKc  itenni,  it 
b  balow  Ha  proper  h«ighl-  Tlmt  Inltcr  circuin«eane«,  which  c&ti  only  take  pUc« 
bjr  the  defostiTe  action  of  the  lut  doicribrd  appointui,  it  of  arriuiui  moment, 
ud  require*  an  imtncdiatc  remedy ;  ihe  moil  aafe  u,  in  our  opinion,  th*  reduction 
«f  ihefln,  by  iloppliig  up,  by  tliv  rcitdltM  invaiiit  at  liiiiid,  all  acMU  of  air  (o 
tba  gral*,  aildT  nfiich.  nticnlion  may  he  paid  with  conliJciico  to  roinoving  the 
«au*e  of  the  defect  for  tho  purpone  of  siiowinB;  nt  all  timei  the  prcHUK  acting 
HMD  ihp  boiler,  a  alcuRi'gtiage  i>  vmpluyed.  Tliit  u  (Uimlty  miule  of  an  iron 
tubc^  bent  into  the  fonn  ri'pn'tentnd,  ona  «nd  coiTimunicaiine  with  Ihn  Mcain- 
reotn  uf  the  bailer,  and  the  other  open  l«  the  atmoaphere.  Tbia  tube  ia  pullv 
flUad  with  nioreury,  mid  into  the  externally  open  end  u  put  a  tlight  rod  of  wood, 
which  floati  pcT^ncIiciilurly  in  the  rnurciin,  ft>id  ahowf  by  lia  altitude,  on  • 
ditided  (calo  of  inchei  alllicd  lo  thai  hg  of  the  lube,  iho  preuurc  nf  ilic  aicam. 
If  the  (team  raiar*  l)ie  mercury  or  rod  one  intb.  il  provei  that  the  pmture  in 
«ne  half  poimil  per  *iiiiar«  inch  on  th*  inlenial  mirfacv  of  tli*  boitor,  tending  tii 
bunt  It;  fur  if  the  •cclion  of  tho  bore  of  tho  pipe  w*i  juit  one  inch,  the  prciiurc 
would  be  tiipportlne  ono  cubic  inch  of  meicury,  which  will  be  found  to  weigh  ' 
nearly  hall  a  pound;  ilMr«(br«,  for  crny  lao  inchc*  riat,  onv  pound  pitwuf 
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Miaj'  Ih>  rprfconcil;  knd  u  Mndtniing  vMlnM  )*liloa)  worit  wiih  aton  than 
llirm  or  four  pauiiJt  prptiui«  upon  ibf  oiko,  Ihc  Kale  need  not  br  l^oigcr  thmn 
•llflil  Or  nine  mcliPi  For  prci-Riiiiig  thr  prvnui»  bvconuns  grcotCT  uus  the 
^>lpr  I>  cnli-'lliLli'il  to  miiUiil  witliout  inrutrfnif  il4ni><.'r,  t  MMf-fklvf  ii  it  pn- 
fiilnt.  Tht>  in  iiiu*1It  ■  ciTtular  plorv  of  ntttnl.  ><1ti  •  cuaiod  pciipher;  pinittd 
lo  At  rnin  •  codIcbI  ickl,  sod  krpt  liiftr  by  ihe  iiiniMrt  ct  •  Icier,  kndM  wiA 
K  tUwrmitMte  irrl);fai,  t)>nt  iii[l  not  uiHcr  it  to  mo  notS  Iba  slcaiii  hu  ■uuiretl 
M  txtet*  of  foicc  ftbovc  thnl  rrmairtd  tor  wetkia^  (li«  eii(ioc,  or  urould  cnduifct 
lh»  tniruiu  of  ihe  bui1«r.  lu  bTg«  bolUn,  nprcUIIjr  thotr  in  ikom  bo«l^  il 
ii  uumI  to  naT«  anntlior  ■afotj'  rilvr,  JocWitod  in  a  box  under  lock,  Ihc  kair  briii^ 
kept  bjr  tb«  clii«f  tnac^^,  to  prevent  lb?  pOHibility  or  imptoper  ioinrcrciice 
wiib  )C  hr  ^norant  or  imprtidwiit  ptr*oni ;  "T 'he  ni^flMl  of  ■hioli  pn-oMtion 
many  teiinui  accidonu  nave  oontrrod.  Tbo  wtam  vhlch  oicapr*  fitim 
ufely  I'ktvei  i>  KciirrttUy  conducted  bj  n  pin  6«nn  Ihe  valv«  boxM  into  the 
chiinnvy.  At  o  r  i>  the  tutm-flmt  \tj  vhlcn  tb«  vn^n*  b  (upplird,  ill*  quonliljF 
htiag  rc|[iilatrd  by  n  (hroltl«-vM*e  al  v,  and  a  tirtrw-Aona  lalvo  at  f.  For  Iba 
pirpoM  of  clMnioE  out  or  rvaiiiimri);  ihc  tmiditiDn  of  llie  boiler,  a  riimlor  oc 
BTti  holf  y  b  naMP  ■uflki*nlly  largo  to  adniit  a  insii  to  buo  ihroufh,  and 
llMnCor*  ealUd  tbo  mui-bole.  Il  ia  oovered  bjr  a  ttrtuiK  plitc  of  iron  boiled 
dovti,  ill  «U«h  pUt«  il  unally  floed  the  atnunplMric  orracuum  nfely  tb1i'«  a, 
m\aA  opoiia  iniranU  Wf  ihr  prmurr  of  the  aiuKuptidw,  pm-fnliftg  Ih*  latlar 
(DTce  ft^im  isjuiinc  tlic  boiler,  ibuuld  a  vacuum  bo  SitTOed  by  condcMalwn 
wilbin,  A  cock  and  pipe  leading  from  tht  bottom  of  llie  boiler  it  omtiloyad 
Jar  ditcbarpiig  it  at  ita  cont«nU  N  cxt  lo  lite  wag^n-ih^pod  boilm  «l  Watt, 
tboie  of  ■  Ions  cylindrical  form  bai**  been  Ibe  ib«<l  exicn«vt4y  tmployed, 
«>p*eUlly  (or  high-preuiire  «'Dj;inc(,  on  account  of  their  auperior  itroiiflh  ; 
liaditM  M  adbRliiig  a  comidcrable  lurfaco  for  Ihc  direct  actl«n  of  the  Src  and 

Ijltated  JEMe*-  Tliey  krc  nmally  known  in  ihi*  country  bv  ibe  leim  "  Trevilhick 
WIcr*.  fron  iIm  mi»«a>lion  that  Mr.  Trovitbicic  wm  tliF  inTOMor.  Wo,  bor* 
tttr,  obiervi^  that  Mr.  Oliver  Erani,  of  AMorica,  deicriibM  them  a«  being  vwd 
by  him  m  kit  bi][li-tirruuTe  eneiDC,  prior  to  the  patenla  «f  Mr.  IVevitbiric.  and 
M  Mr.  Ktbiu  does  not  claim  thnn,  w*  may  mppotp  ihey  were  in  iiw  bofora  Ma 
lima.     Cyliadneal  bcilor*  arc 

'  (tcqumtly  nude  of   a  jt^rtot 

'  b«eth,  un,  Ivrlre,  or  niori! 
tima  ihoir  diameter,  and  arc 
prtfcrable  of  aucb  ptoponiona, 
wImcc their altiiBtioDWEll  ndtnic 

lllf  it,    for  llio  rcaionii  bcforo 

['KanlioDedL      In    thii   counuy 

[tbttr  MBctnitMV  are  tuiially 

[■lada   bcmiaplKiical ;    bnt   lii 

lAOMiioa  the  end*  arc  unioily 

|iclo«»d  by  Sangcd  diaka  of  f^rcAt 

I  thicknera,  on  nccouiil,  <ri>  «iip- 

^poae,  of  ibe  (trnler  facility 
of  conitruction  by  ordinary 
workmen.  ThcM  tmilera  are 
gcnermlbr  provided  with  an  in ' 

httraal  Suv,  lhTou|,-ti  wliioh  the 

Llualed  air  and  flaniH,  afUr  iis- 
'  the  Irarth  of  ibc  uacie* 
lid*  el  the  boiler,  pau  bcrore 

[cnteriiw  ibc  ehininey.      Tlie 

fiMMiM  di^nun  Tepiteaentt  a 

f  traairariw  taction  of  a  iin^ 

^igh-prcamrc  cylindrical  boiler, 

am  manfaciliircd  by  Mr.  Saaiv 

Elan,  lit*  of  Sheffleld,  but  now 
*f  New  Ydtfc,U.8L  Tfaaflunaoe 
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Itj^floUi^JIaMjifiT  tvculAtlng  thoiupjity  of  nntcr,  by  nieuMorilieaMUitanM^ 
p;  fU  the  ioternal  flue,  whiob  ratanii  the  flame  *,ad  heated  ait  thrmuD  the 
bailer;  h  the  atram  pipe  toailioj  l«  iW  Miefaie. 

Tliv  Ixulcr  Afiftirvd  in  llio  nnnrvr<)  <^t,  i>  of  a  cvliiidriml  ftiiicc  in  the  lawn 
part,  but  conibmci  ionic  pofuliuritipi  tlial  art  (l"tiTviiig  □(  nolice.  It  >»  a 
pntFiitcd  arruii^'viiivni  by  McMni.  Koriati  iind  FUlini.  wliu  aie  iatft  boiler 
liiitniiliicturvn,  iinnr  BirinitiKhnrii.  The  ohjcct  nf  it  it  to  fiann  ■  rewrroir  of 
icoam  witKin  the  boiler.  lunnDiidi'd  by  tlit  hot  wnttr.  tn  ctJct  that  the  pr«iBur* 
of  the  «ti-8m  mny  not  bo  rrduccd  by  ra(liiil<"li.  mIiIcIi  thu  iiivriitun  prrturiie  to 
be  ibc  cane  in  a  gruter  degree  in  ballen  of  the  oidinory  conitniclion.     fsg.  I 


r«)«(c»cTib  >  lonptudina!  n'ciion  of  ihc  bdler,  anil  Ftn.  3  ii  iraiimri'ii  *cciion 
of  the  >nm(> :  thv  Irttt'ni  of  rcfrrriiri!  apply  to  limiliti  parti  in  each  \icw.  aaa 
■howi  \}w  «il«ma1  fiiriii  oruiiiid  wliich  the  fumncp  and  Hurt  arc  lo  bs  cun- 
>Uiiet«d ;  b  b  b  ii  the  internal  vcurl  or  renvrvoir,  fur  cuntaillixe  lb«  atooin 
genemie^,  mrruuiicivd  by  the  latrr  nliich  ii  lupplled  by  the  lulw  o  a  from 
another  reservoir  plactd  abov^,  but  tiut  Introdiicnl  into  the  droning.  Thp  boat 
having  cauicd  the  iteani  to  fill  the  upper  pait  of  tliR  bniler  li,  ii  pouca  iheoee 
thraujch  thf  brill  lubt  e  Liilo  l)ir  uti^aiii  mciYoir  &  below,  fiDm  whence  it  it  con- 
duclrd  10  the  engiin'  Iw  tin-  uleom  piiia  r,  the  top  of  which  «  i>  diwi)fiirf  for 
the  liliialion  of  tlip  «nicly  v«lvc.  Al/ii  a  cock  for  drawing  off  whatever  wutor 
may  be  coiidriiifd  in  the  deain  cbainbrr,  aiid  al  i  may  be  placed  anulbrr  for 
diachaiging  Iho  hodcr.  Al  H  ore  man-liolei  fur  guiiiiiig  nt^cena  iiilo  tlic  interior. 
W*  do  not  ounelvcs  perceive  how  the  intention  of  ilie  puienteei  to  make  the 
internal  vrnel  t  b  »  Murv  of  high  slrani  fur  the  Buppty  of  the  rngiiiv,  e«i  be 
elfWted  by  thia  arrangrmcnt,  fi>r  the  botlrnt  tlntin  will  be  nilhi-r  dinpoaed  to 
obey  the  lawn  of  nature,  and  aicend  into  the  upper  veiiel  through  the  bent  (ubp. 
thantJMMnJihrougb  the  urn*  to  the  lower  vrsict,  aoeordiug  lolhe  dnirv  uf  the 
contHver*.  It  muat,  hovever,  be  adiaittitd  thai  llier*  ia  •  eunaiderablp  degree  of 
ongiiulityin  ihii  buikr,  and  ilmayprove  a  uaeful  and  efTeclire  generator  of  ateani. 
In  1803.  Mr.  Wuotf  patented  hit  boiler,  which  ha>  ubtoiued  much  dfaffrrcd 
celebrity.  It  hoi  been  for  many  yeora  vrry  eiimiaivelj  and  aiiri:es>fiilly  employed 
in  Cornwall,  for  ihc  production  of  atcani  for  ill*  luge  mining  engines  there. 
We  have  alr.-ftdy  (;baerv«i  thai  ilie  long  cylindrical  boileri  pos»rs<  grwatedmk- 
tagea  over  ihoie  of  o  ciibifonn  or  rotund  ligurfi.  Tn  iniTraxc  their  MfetJ,  Hid 
their  cupabilily  of  producitig  siram  at  very  high  piciaurci,  Mr.  Woolf  grMtiT 
cxlrndoil  the  principle  of  the  eyllndriot  form.     Uue  of  the  moat  liinple  of  thi* 

I;eiitlemui'i  conatruetion  coniiati  of  eight  tiihr*  of  enal  iron  (of  «ix  or  more 
iichea  m  diameter),  cuiinectod  lo  each  olhcr  by  a  bent  tube  al  their  eKtmnitle*, 
with  eommunicatinna  lo  a  larger  cylinder  above  tb«in,  enintovf^d  aa  •  nvrrroir 
for  the  aleam.  The  furnace  n  dinded  by  n  wall  loiigitudinaliv  inio  IWo  part*, 
and  lh«  eight  tubes  are  fixed  liotiinn tally  acroia  both  lliv*K.  Tliv  fuel  chamber 
ia  ol  one  extremity  of  onr  of  the  diriiioni,  and  arrhed  ^M>ve  the  two  Hral  tubei- 
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Vti  to  rcrerbcnte  the  flunu  and  hpitcd  T«poun,  which  thrn  put  undrr  the 
Aitil  tube,  oret  lli«  fouit)),  uiidfr  \hv  tinii,  uvrr  llic  tixth,  under  the  ■orenth, 
m»i  pMtlj  ttVCT  tai  partly  undor  thn  rigfhlh  lubo,  nhrn  the  Hun  liiriia  into  the 
MOHM  dlTuioa  of  the  furnacp,  on  the  albct  lidc  nf  the  wall,  buUl  undiT,  mill 
b  th*  £reclian  ^f,  the  Urge  strinn  cjlitidi'i  hvAjre  iiiiMitioiml.  Putitig  now 
fig  tbe  ecTcntb  ejHnder,  thn  counc  of  the  Bat  U  otct  the  lixth,  undar  the 
MA,  <mt  the  fourth,  under  the  tliiid.  over  tlie  Mcond.  And  partlv  over  nnJ 
pvdr  under  lit*  fini,  vhrn  H  eiilen  thu  chimney.  To  produce  ihi*  long;  wr 
pntOM  reTcrbentioa.  Ihe  appcr  and  under  lide  of  the  brick  oork  ii  formed  in 
(Tchcf,  ■liemxlelj^  TFTcrard.  their  extremitiet  abutting  a^iliiiit  the  tube*,  covrrins' 
iboiu  ■  lixlh  p«r1  of  their  circumfafnect,  hut  expoiintt  the  leit  to  Ihc  action 
«f  the  ctMTcnt  at  heated  matter*  from  the  fire.  £ach  of  the  tube*  is  provided 
with  a  flaagtd  dUk  at  one  ad,  faalmed  un  by  tcrvw  IhiIij,  that  tbi-y  inav  br 
■■ai^  iCMOVod,  aad  the  tuliea  daancd  out  at  ples^urc  from  acdnMni  and  in 
u  natalJMWi.  ^w  vatcr  {arried  off  bjr  cvEkporatioii  ii  reflMed  hj  tlie  unial 
■•■M  of  •  ton*  poni{i,  and  ihr  tceam  genrruirii  ii  conducted  to  tM  aniriiM  or 
ottMT  A^Mt,  tnr  a  lu^  coniiKled  to  tin  itcain  iricrvoir.  "  It  may  not  be  la- 
pupti,  «my»  Mr.  Wacdf.  "  lo  call  ihc  •ilention  of  thoee  who  may  bewiafter  *kh 
lo  CUIUI4  uct  nieh  a(>furata(,  to  ooe  c)Tciiiii><anci> :  namely,  lliat  in  cnry  eaee. 
•he  tMbe*  compoiing  the  boiler  ibould  be  u  combined  and  arrayed,  afid  ibc 
ItfMe*  M  oMUtriKted,  m  to  Make  the  fire,  ibe  tuat,  and  ibe  beoM  airi  lo  act 
■aMJ.  •*«,  mi  awonc,  A»  l«bea,  embracing  ibe  l«|aM  fNaeiU*  foantlly  cf 
Ibor  aor&e.     It  naiM  be  obriow  i»  any  oim  that  tbo  Inbei  may  be  ntade  of 


unj  hiod  of  metal ;  but  I  nrfi'r  cast  irm  ■•  tb*  nool  eattvenknL  Tbc  aire  of 
ibr  iMbn  Baj  be  laiinl ;  but  In  eveiy  CMt  OM  abMild  be  tricaa  not  !■  sake 
iWr  divaeler  too  gnat ;  and  ii  ntwt  be  ilWUibMLl,  ifcat  die  Imtgrn  Am 
fiwnairr  of  aajr  ila^  tube  in  eucb  a  boiler,  the  atrongec  it  MB*  bo  maio  n 
pcuetioo,  to cmUc  it  lo beaiilie aamc cxpaiiiiTe  fo:ce M iboanaUer cffindnL" 
Mr.  Wootf  abodir*cUtbMth«h»«rMbe«>boaUbea)ir^k«pt.^Utd^a>d 
At  dpfcr.  or  iteeM  cyliBden,  batf  AM  wilb  vaUJ,  that  ii,  aa  h^  aa  the  fire 
ia  aBiiMiil  III  n  irb.  mil  [luT  in  iioeaaeliM*Bt«'aqgbtlobaaII»««atofe>iola« 
HMtlDkeep^  tbebnoch«e«b)ch  jtiadieloverlahatadieiipfvaUadir. 
TW  nkncd  ragniiag  exhiUta  aa  imgaMMil  tl  paru  wmbinhif  Ifca 
hadiag  fiaWwa  of  >erf  r«l  preeloua  Jareatioii^a^d  wm  patented  hy  Mr-  TSmmm 
T^pfa^  ef  Gvanaap,  in  C>ffti«^  in  I82&  A^  I  rejjeainte  an  and  vl«w,  aad 
flit.  fit.t. 


nknev^IbabMleri  *- *"— -tfr 

•  ■  a  leap  ejliadneal  beler,  naMalwIwg  aD  iaiinal  rfthil^ 
"^  lb*  ire  placa  m4  feiinpd  Am.    Fmbi  Ae  extcfKa)  nO^im, 

'^a*.  pWMid  Amt  raw  ti  opaa  etftieri  fwa  *  I  Jv  >lMli 

-  ifdr^aitKal  MM*  •*»«  f-  Ai  Ibe  farthMl  lawwitr  of  «m 
•  Ao*  paeoadi  bviaDMaly  a  •bstofaa  aip*4aiMH 
■B'  I  "J  baat«.*ltAha  lytalw  a/lbo  a^  . 
*«L  IMabodrtMbditeatenc^hwI^AetaMM 
lb  kistad  av. »  pa^  aal  at  &e  a^/ of  Ibe  haaea  Sw. 
Aa  flat  afe  af  Ibe  ■nl    1  Wj  baOa;   Aa  Iw 


beiv«cu  lb*  Mdieil  tnbM  lo  &e  Trent  of  the  boiUr,  when  it  ittctndt,  ftmwg 
uaia  t)l^  bottom  of  tbe  laiwr.  thMi  rutuid  ibe  back  of  Av  ■iip]}l«n«niiLi7  boiler, 
tod  over  th*  lop  of  the  iRnii-c^'liod*!  lo  the  chimney,  which  ii  in  IV«nl,  amtf 
over  the  RmiMM  doon. 

An  i«f  pnioii*  •ttrnipt  to  npow  w»tn  in  tbia  *li*tt*  nicr  on  ntt«n<l«d  lur&ec 
of  metal,  WM  madebvHr.Jolin  M'Curdj'.froui  theUoiledStatcifKhopalMiMI 
it  in  thia  counirjr.  It  oon*i»l<il  of  a  tvrie*  of  ovUfidirt*,  with  vphcrinl  tttit, 
ttnngti  horiMnUlljr  like  morla.  in  n  pyramidal  form,  in  a  Aimacr,  ao  m  lo 
CMUe  ibe  beat  m  much  u  pouible  to  impinpc  acoinit  their  lurfuce^  in  ila 
aacvnt  uiion^  lh«Bi  to  the  flue  ebove.  Eiich  ut  iliMe  c^lindtn  contained 
vitbla  it  anotlier  eyUniler,  of  >o  mndi  leaa  diameter  than  tlie  outer,  at  to  Iravn 
between  them  tbroiwbaut  a  mv  Darrow  f|»ac«,  ihe  ttntTonnilr  of  which  tp«co 
«aa  ptwwTtd  by  cotliiig:  a  ^f'""  band  upon  tbe  eviaide  of  the  inner  cylinder,  oc 
odiemitayeoeiitriiaiice.  Tbtac  lati«r  ejrKnden  wen  hennetioalljr  cloMd  at  nek 
of  their  (adt,  and  were  pUc«d  iniidelhefonnrrlopraduoe  between  ihent  baUow 
(^llndrfcal  «bMti  of  w«ler.  Th*  vairr  vaa  forced  into  one  of  tbe  lower  eylinden^ 
Hid  made,  hi  the  action  of  the  pinnp^  to  diculale  through  the  others  of  tbe 
MtlM.  By  iliia  ■RaBgemeni  of  ilitpoting  the  water  in  thin  •lieet*,  it  wai  pre- 
■luned  ibal  Mcam  (J  a  very  bi^Ii  prcwmrc  would  be  emcral*d  with  extraordinary 
nindity.  We  bare.  bow««i,  uprer  been  iulbrmcd  of  the  cauie  of  ihii  boiks 
not  having  been  brought  into  pr««(kal  operalion,  uid  arii  ihitrffoie  UA  to  t«n- 
ieeture  tlial  il  wai  fe«balily  owinji  to  the  pM  cxprnic  nf  conitruction ;  the 
Dabllity  to  depcwita  and  inctuxlationt  in  the  narrow  ipocM  betw*mi  Ihv  intenul 
and  ezlenul  cyliiidcta;  the  dilBcultyorctciuiiin^  them;  and,  by  the  npf;Uct  cf 
the  latter  operation,  enudne  ui  tnrgular  ficneraiion  of  *t««in.  the  iwatuif  led 
hot  tlin  inenultd  parti,  and,  U  a  conwquencr,  the  blowing  out  cf  ike  wateTt 
and  the  ra^nd  daalnctfon  of  the  metal.  To  time  cauan  may  ho  addrd  tha 
waate  of  fiiel  bv  the  tbonncai  of  the  flue,  llie  c(aiiriTai>«  is,  oeTitthtlcB,  not 
demd  of  merit,  and  mar  afiod  a  utefal  Mnt  to  niMi-i-cliiig  iiivtiiion  The 
HfMnor  atrcnglh  and  lafMy  of  boilcm  made  ofmnall  lubahavc  vitliin  tbolait 
trw  fttnlti  lo  llieir  introduction  in  nlnioit  every  ooiublc  variety  of  fonn,  a  neat 
many  of  wbirli  hntv  bevu  ihc  tubjccls  of  unprudiwtire  pateiiu.    Tbote  whicb 

Cit  the  moat  dialinct  chntacicr  ftoiii  each  other,  and  have  bean  more  or  Im 
ght  into  publio  u*e,  we  shall  proceed  to  notice. 
Tbe  Sratwethall  dMCtibo  it  llic  Invention  of  Mr.  W.  II.  JaniM^  pntmted 
in  1833.  Il  eonaiiled  of  a  lorici  of  onaulai  tiibc*  of  eqnnl  capacity  and 
diameter,  plaoed  aide  by  aide,  and  bolted  toniher,  bo  as  to  fonn  by  iheir  union 
a  long  eylmdrictl  boiler.  In  the  ccnlto  of  which,  at  one  i  nd,  tliv  nrr-place  woa 
■iliialed.  The  tube*  were  mode  of  the  loUKhcit  wrought  iron,  tlirre  lixieentlij 
of  nti  Inch  lliick ;  and  Wing  of  only  oiiu  inch  in  (Uanietit,  they  were  capable, 
01  wtu  proTcd,  of  iiiiliiining  a  |ir«*»uio  of  aovernl  tbouuiid  puu'idi  jicr  inch. 
In  •ome  of  [htse  boilcn,  the  itibei  vrre  mode  iquare  in  their  Inuiiveric  section, 
conwqiicntly,  when  lh<-ir  flut  liiUs  WM«  placed  loetther  an  dcwribed,  thrrv 
were  no  open  space*  between  l]icm ;  and  ll«  annular  tnbci  nere  connettrd 
toeether  by  meniLi  of  loui;  bolli  passing  (lirough  the  end-plates  of  tbe  cylindOT, 
wberc  ihcy  were  scrpHi-il  ii]i  firmly  by  nuts  on  ibe  mtMde.  Coinnmnioationii 
from  lube  to  tube  were  mndo  by  mnkin^  ieo  perforaliona  in  them  Icngthwar* 
of  llie  rylinder:  one  on  llie  upper  lide,  lijr  the  fiM  panace  of  the  slram,  mid 
one  on  tlic  I'lwer,  for  the  How  uf  the  ujilrr  Wlirn  It  w»  onirrd  lo  ccnitruct  a 
boiler  of  prcoler  power  in  a  compopt  fomi,  to  adopt  it  more  pailimlarly  lo  lo((»- 
RloUon,  Mr.  James  preferred  makinc  two  Donrriitiic  cyliiiderv,  each  cvnipMed 
of  a  Iffiaa  of  a&nular  tubi-i,  like  llioie  described,  and  na  delineated  in  the 
annned  diagram,  which  cxhilnts  a  tmnsvene  section  of  lucli  a  boiler.  The 
anaular  inbca  are  dieliiigiiiihed  by  the  water  drnun  ihcTrin.  The  upjier  pur- 
fimtion*  or  Ream  pasMgea  at*  tbuwii  ut  l>  b,  and  the  lower,  or  water  panagn, 
at  e  t.  The  water  was  maintiuned  at  the  desired  level  by  tbe  action  of  a 
fleal,  in  aii  attaining  reeeil.  not  shown  in  llie  figure.  Hie  furnace  bivt  formed 
two  incHiied  planta,  aa  •hewn,  at  one  end  of  Ihc  cjlindcts,  ond  the  Hue 
^MCMided  at  lue  other  end.  These  latter  parts  were  made  so  as  to  be  easily 
^Mached  at  pleaanre.    The  entire  boiler  turned  upon  an  oxii,  and  tetled  upco 
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rnSni,  fixed  in  •  eircntiw  tUndi  mry  ttilw  m»»  futiit>l>ml  iKh  note  ihM, 
VhuxmI  Willi  w^ubrpttcM  of  rtiDUl,  to  ihnl  whrii  >l  wot  dfiiral  to  cletiin  th« 
Uoilft  of  d^tnilt.  Ilk*  fumare  auil  riii«n«<r  lutw  wft*  drawn  ntit,  tlie  rnn- 
faMlbig  pipe*  untcnwtd,  when  lh«  c}liiul->r  wm  iumed  round  by  ■  winch,  in 


iKc  BtuBtr  of  the  commoiiMourin^  barrel,  uted  for  biightrnbgnuUllieaiticlei 
To  pirvent  (bo  Inu  nf  hMt  by  railmitm,  (he  boilet  wm  *un«nMded  by  a  double 
)  GUM,  (liH  *|Huxa  between  vhith  wctc  flllod  up  willi  •  nlxUin  of  el«f  Hid  ch*r- 
I  coaL  Wc  hare  rfpratfdly  M«n  &  bmler  of  Mr.  Janut'i  oonMaweuoo,  on  the 
prfitdpl*  of  lli«  l»i  dncrlbad,  but  «oniiit!ae  of  miljr  one  cylinder  of  •anaUr 
tubM,  a  (ret  Q  inchct  long,  taii  30  inehei  duunoter,  •flrciiifly  wnklng  a  very 
'  email  higb  prM>ur«  engin*,  (hating  only  a  3  inch  p«lon  o(  1 3  moh  itroke,)  up  to 
I  ifarM  bonM  power.  TSi)  hoikr  1ia3  cmolar  tubM,  and  «acb  uiimIim  wai  made 
•ut  of  two  aeMJcircular  pieces,  connected  at  ihuir  cxlicinitiai  to  an  appir  and 
■  tonr  (caMVcrM  horisMiul  Rib«,  the  length  of  (b«  tylinder;  the  upptT  one 
fomlBg  ih*  principal  and  iho  connecting  tt^am  lube,  and  (ha  lower  «OB  the 
wilet  lube.  Into  thete  horiaontal  tubta,  oonkal  pcrforatiaM  were  drilM,  lo 
rpceir*  the  extninliira  nf  the  n^inicircuUr  tubn  t«  wkioh  they  wcro  tuited, 
Meain  and  nati-r  tight,  by  mcani  of  bolli  aii^  rivMtad  kirja.  However  lirai 
thi*  mode  nf  iioitiiig  app-nred  lu  the  tyr,  uid  however  MCUfate  the  woritnun- 
ihlp,  wbtB  thp  lire  came  (n  net  up«n  the  Jwnu  lliey  often  bfcane  leaky.  W»d 
were  (lie  wiuire  of  gnat  trouble  and  incoDi-cnlcoc*.  Sine*  lli*  Mtiod  wMded 
tn,  Mr,  Jaoiet  )im  'nvpnii'd  anollira  boiirr,  to  wbkk  be  gire*  the  prvlerooce, 
and  will  b<  detcribcd  iiiidrr  the  artidc  Sikiu.  B*fon,  bowereri  we  quit  ihit 
pan  oT  the  luliiect,  we  would  draw  the  re*der'>  atlcntka  to  ihe  cifeunut«nco  <f 
dweteam  cbaiiibitit  in  .Mr.JanM*'aboU*r,M  ihewn  in  ibe  preoeding  ragraTin^ 
by  which  it  a  ciident  thai  ibe  miftcts  ef  ibo  water  are  prewri  uec«  by  lh« 
attain,  bmI  that  (be  laUar  dtrirea  an  Incteaae  of  beat  and  of  elHtkity  wiaeq iianily 
I*  iu  formation,  by  the  adion  of  tbe  BKMt  inlaOM  nan  of  tbe  Are ;  ooneeqiitAily 
it  wonM  appear  that  tliM  arrangtaient  it  oouaenuy  oakMlat«d  U>  ptevcnt  tha 
water  Kfii^,  oe  being  foroed  over  into  the  engine :  an  IncoiivtciUnta  wliidi 
had  hifn  cxpariencciT  in  moft  boiltn  made  of  Moall  tubni.  Although  (be  in- 
Mmrenicnce  never  occurred  in  Mr.  Jamea'i  boden  ohilit  tbe  &n  wu  kept 
•caady,  lb*  Mpply  of  water  tvguUr,  and  lb«  lubte  clean ;  yrl  ftom  tbt  nrglMl 
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or  diilurc  or  Mine  one  «r  ibrar  (vn^tiMi*,  itic  water  did  occmIoimIIj  c«n« 
over.  The  cbMrvation*  wo  hnre  br>rii  rnabhd  (i>  make  upon  IboB  tacl»,  Incline 
III  to  tiu  (minion  ihni  it  vould  br  l>cU«T  not  to  inako  boiltn  of  tube*  of  a  ba 
diameter  taut  two  inchei;  tiMiusf  th«  much  btfti  bodj  of  watrr  luch  contain 
nrv  not  to  tuddonlv  and  riolcntljr  aflbctod  In'  ordinirjr  vHriulioui  of  tanprrWinw 
ovcaaiuned  by  untkUftil  firiog,  oc  hv  the  ittrpilu  lupply  oif  vaivr;  nor  arc  tbe 
lubM  (u  linble  to  become  choked,  m  (he  jointi  cwi  be  mode  «itli  ^tvetee 
eeeuriicy  withnut  ftllini;  up  the  water  or  ricnni  vaf,  to  (he  daoi-er  of  the  lube* 
becoming  rcd-but,  and  the  deMKction  of  the  boiln.  TUbei  of  tvo  inohee  can 
be  inucb  inoie  eaiilj'  cteampd;  and  ■■  rraDcrt*  talrif,  it  ii  scarcdv  povible  (« 
bunt  them,  if  only  aquaiter  of  an  inch  thick,  by  any  prreeure  of  Ueara  that 
can  be  benefidally  appUfid. 

The  contrlvaDoe  we  eball  nest  notice  a  the  invrncjon  of  Mr-ffoldo-orlhy 
GurneT,  a  gcnUttnaa  of  the  medical  profeuioo,  Init  more  getteTslly  knoira  U> 
the  public  by  hie  peraaTerinc  attempti  far  the  Mebllthmeni  of  itaam  carriana 
on  thi!  common  road ;  lod  the  boiler  we  iduU  dcacribe  ii  eipeelallj  dctigiied  lor 


that  iiiiqtou.  FIf.  I  ehowi  a  rertioal  Mclicii  "f  tli.^  boiler.  Fig.  2.  on  ex- 
trnuu  end  view  ef  the  wmr.  Piy.  3,  llio  manner  in  nhlcli  i!u>  aiTirg  of  |ii]i«a 
ean)|NMiii2  the  boiler  are  fixnl.  and  open  failo  horiionial  chnmbcri,  f^.  i,  a 
portMn  M  one  of  (he  tianiniital  chamben^  partly  hrokt'ii  twsy  In  rxhibit  llie 
Mmtuiei  of  tlie  plpet,  and  their  arrangement.  The  anme  Irlirre  on  riuh 
flgun*  rriVr  to  CBrmfkondine  parti.  Id  (he  ircCian  Fig.  I  the  lerai-rlliplieDl 
Rmi  in  which  the  Pipe*  orr  bent,  and  (he  Tnasner  tn  which  (her  te«nrvTiTi>l]F 
croM  each  other,  in  wen;  the  end*  of  theio  pipea  haTe  eerew  threiu*  on  the 
au(dde,  t«  ifcclvn  nuta.  whieh  >ecnre  (hem  to  tlie  hcn-liontal  ehnmber*  t.  a* 
•faoan  in  /^,  3;  n  pncking  roinpr«ed ef  pounded  .uhedoi,  mlxf^  uiih  rrd  l-nd 
and  litharKe,  in  about  e^ual  part^  ii  interpnFFd  bctaren  the  niiu  and  the  md 
plale,  appatd  in  hollow  wuhm  of  s  •ii'icer4ike  fonn,  whirh  it  i>  laid  midea 
perftMlf  ateam,  nwerHifh!,  a*  wel!  a>  fi(«-proor  joinls     The  chambari  t  liava 
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Arael  wniiiiinikuioa  oiu  ■Mh  anMbct,  by  nuani  of  iht  vcnlod  pip**  'i  ^d, 
m  two  bcBi  lubn.  iMding  from  i  i  iau  ibe  iteMn  mMto  «*  "Mpuaton"  «  r 
(H  Mr.  Uura«7  edb  Uimb.)  Frcrm  iKirty  u  flfty,  (lecotdiiig  lo  ue  iim  of  the 
rnvMni)  of  the  wnall  «|m«  a,  aro  arraiind  in  iIm  Dionim  Aown  In  fift.  1 
kiid  1,  in  wlikli  Ihe  fuel  ii  |Ja«d  a*  •!  A,  tbe  heaUd  nif  and  flanm  bajag 
dir«(«l  b}'  a  lirtdj,-*  •,  to  lakv  tha  couno  dtlinfalsd  befbra  cntcnng  Ihe 
cUinnay  i;  but  •  «iMitid«f«Ua  porlim  of  th«  btu  piwa*  TrMly  bctwtea  a»d 
tmnJ  about  the  tdpet,  the  wb«lB  of  lb«in  being  oipaMd  to  iho  powt rAiI  »i[Kt» 
•fa  Ainum  lo  circunuiiBncvil;  o  iithe  furnace  door,  and  t  Ifaeaah-piL  Dunng 
Ike  wofkiag  of  llie  rngtM,  Uir  Mt^ant  cliamben  r  on  by  ih*  anal  mtma  kept  «uai- 

!i|M  villi  watff  up  to  the  Urri  ahown,  vhieh  being  U>fc*r  UilB  tha  pipM  b  ue 
itrnacp.  the  bitcr  iire  >1way«  kept  fnll  «l  wal«r,  at  JMieiauily  rooonuncndad  bjr 
Woolf  in  hiiiiieciAcation,  TUuttd  in  the  preceding  part  of  ibiiarlide.  TbeMeam 
guerated  in  tlie  amall  p<p««  ucendt  by  it*  wpetior  Vrliy  tliroiuh  ibe  waur  ia  the 
MMoa  TeMol' <,  OT  il  may  be,  crannniu  id  calorie  to  other  putidni  ef  inter,  whkb 
•awMet  the  (iirraceof  thefluidtn  Ihe  fnrm  «f  *»ptnir,  wUch  p*a*t*  offUinx^ 
tte  iinMchet //iiilu  a  coninan  tdpo  y,  that  badi  to  the  eugine>  lu  fixed 
ngbae*  tiie  ifw  <*>ing  rcpnaenieu  a*  *iyroundin^  the  boitrr  ia  dlepenafd  with, 
|!m  apMntui  being  aet  in  tlie  tuuki  ntuiSir'in  bnch-«i»k.  To  eibvioto  a  eont- 
■BM  olljcction  to  tubular  boiler*,  oftiidr  bccmttinf;  choked  with  a  deporftion  of 
•Mtby  matlv.  Mr  Onnsey  pnrpoaw  lo  clean  ibem  out  vben  tbey  beooma  taai, 
by  tbe  faDeWiii^  cheenleal  trcannpnt.  If  ibo  tnbM  itro  of  jtcr,  one  part  of 
BiMriatic  a6d,  with  100  paru  of  water,  ore  to  be  left  io  the  boiler,  a  lumcteM 
tiua  Ut  diMolve  the  iucTuitationa ;  if  of  eepper,  ihu  folloniiig  toluliun  ia  lo  be 
uatd  in  a  eioiilar  way,  one  pound  of  eoimuon  aoli,  half  a  puwid  of  mtphniie 
•old,  fai  four  galloni  oif  water.  To  expedite  the  operation  or  drontin^,  a  nnall 
ftra  inay  bo  made  in  the  butler,  and  Ihe  (team  be  employed  lo  blow  the  oontcntt 
out  of  Uie  tubei.  Obv  of  iliv  iniwt  pronilnmi  advantagM  attending  the  u*«  of 
thii  Uitl*T|  1*  tho  gn*i  fMQiiy  with  which  rcpoin  arc  cxf culed ;  vhrn  •  tube  la 
isjared  or  b«m«d,  the  icmoval  of  il  oi  Ihc  nihatilutinn  of  a  new  one  arc  only  tho 
work  of  an  houi.  Like  other  tubular  bwleti,  it  k  aafc  ftom  llie  ellccta  of  tup- 
Inroi  bot  tbe"8fpiaraloT"bMig  in  fact  a  aleam  rraorroir,  that  pari  i*  ai  liable 
lo  explcoion  aa  other  boileni  of  iho  aanw  eapaeily  and  thicineta  of  uwUl.  The 
amall  tube*  npoa^il  to  tlie  lire,  if  nlwaya  kqit  full  of  water,  arc  not  likely  to  bo 
•oon  bunrd  out.  The  merit  of  ihiianwigeraent  ia  however,  due  to  Mr.  Wool( 
(aee  ftfc  301,)  asd  wvti-  Mr.  Onnioy'a  itcam  reacrvoin  defended  like  thai 
geallemaD'a^  flvni  ihv 
oooling  influlIK*  of  the 
alnioenhcre,  the  eSecl 
of  their  conteai»  upon 
tha  angina  would  W 
<inw«v«d. 

The  aenned  divram 
It  enlanaiocTcf  a  Mitr 
wUith  ha«  been  ena- 
plovod  fbr  iIm  jcMie- 
nMui  of  ateium  iii  the 
loeomoiiro  canlage  of 
Mttm.  SuniBinn  aitd 
0)[te,  oho  baaw  take* 
ottt  a  poloil  Ibr  tL  1 1 
ooiaaieta  nf  a  *rri«a  of 
lubcx ,  placed  TtTliully, 
with  a  Hue  pnasi^  up 

til*  omtte  of  each ;  a  a  a  rnproMnta  Ibo  nRernn!  ' 
iU»mibHtiM  Intnior  tubcaor fllMi^lbrtbep.i 
«ir,&c  the renuiiidcfpaaaiiisoff between liirexii:..  I 
oflWbotlcrditpooediD  thinhulown'linderaliconlinu 
ilHface  of  heawd  iMlal  on  both  aldn.    c  c  e  are  tha  < : 
paawig  throocb  the  tctewedntitaifif^al  Iheiopt  *n>l  **#ailheboltom,  andby 


i.iinini^  the  water  and 
-'ortlan  of  Ihe  bMlad 

--■1  ihui  the  water 

to  an  Mtfiitivc 
internal  lubea 
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which  both  tlie«xtMur  and  iatsrior  tnbe*  an  tKVKd  in  th^ir  pUni.  The  viler 
banpfttiMd  10 ili«b«IUrlkraii§lilh*pip«/,b]rB force puin[>:  mxl  tlit  tunm  wlwii 
RiMratad,  paan  «ff  la  Qwe^iBe,  ^inc  pipe  i.  AIiIidukIi  tlip  hv'uitd  naaltara 
tnm  the  tiro  Iwve  but  a  iliort  paaMg«  to  ihc  cliimncy,  it  it  ulivkiui  that  tha 
obMruetioa  lo  (he  currant  formra  b^  •■>  many  tubt*  cruwdiid  Ikl'i'IIht  muct  he 
eonaidf raUe,  obd  aaiua  a  great  potuon  of  ibc  beat  lo  be  abiof bcJ,  it  bcin^.  ai  it 
mn,  wii^^lnwD.  Eoonoiay  «I  Kiel  i*.  1iu««vct,  not  a  matirr  u1'  midi  impgrtant 
MOtldatalioii  faiattatincarTlica,  aa  in  Nxcd  atwinoi ;  ihrvc  bring  in  lln'pTcuDt 
Inbttt  alals  of  locomotion,  on  tbe  eominon  toa£  no  compctilion.  1 1  ii  ubrioua 
that  the  diffinent  pait*  of  ihii  beilcr  rui  b<-  put  tu|.'«tl<"  '^Mt  fiidiitv,  anil  ihat 
a  JaTaelJva  lubaoaa  b«  intiaiitly  i«iiiai<(l,  an  J  a  louiidomt  lubtliluud,  liy  >iiii{>l]r 
tuiKrcwicf;  ibe  inUrioor  flua  or  tube.  Tlie  maoulactura;  liowe*er,  r«(]uin*  tha 
utniMi  <uicta««a,  eapcciullr  in  making  aU  tha  tubM  of  praciKly  tlie  aama 
Wnglh,  and  thcotlMriiarl»<:urr*f|>ondinj[  with  each  other  of  uniform  dimoiiionai 
Mher«i*oaiout«eoiiiD(itrfcction<reuklariM^&ani  llieloDuertubMprcrMitinf 
tlie  thDrlCTOOaafram  bring  H;rcw«<liulHcl<nllycIn*r  to  rcnncr  lUein  stcain-tighb 
AltUuii^h  the  innniiuiia  of  Mr.  Jacob  Pctkim  [who  liaa  distin^uiihrd  liiniaclf 
by  niiiiicroua  :ng«iiou>  attempt*  ui  gmviatr  iind  wurk  ilvain  ut  pr«*iuici  far 
bcyuiiJ  iliut  of  any  ullier  mperimaolalitl  or  cnginior,)  hare  not  broii  attended 
witli  dial  (Ucccu  which  the  pubtle  were  led  to  believe,  muiy  of  hii  arrane*- 
meiiti  poBHii  coaddcraUe  merit,  and  ougbi  k>  liave  a  place  iu  ihii  work,  wa 
alludp  in  particular  to  hii  haviai;  brought  alcam  «f  anoimuua  prawure  undar 
Iha  moat  perfect  OMiiroL     Tke  annexed  diagram  it  explonatorj-  of  a  boiler 


I 


mploftd  bj  Mr.  PMina,  wblch  wi*  m>  wnrkinif  a  tmall  enpncon  the  blgb 
favtauie  and  rxpandon  principle,  ealculnted  h_v  him  at  90  honei'  power.  A 
amaa  of  taat-iron  ban,  $  Sncliea  tquar*,  pnrfnfatMil  (hnughoiit  1ong<tiuiinall;, 
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vrtli  II  ineh  elrciiUr  )iol«i^  mre  anuixcd  ia  three  ihr*,  A,  B,  oail  D,  Mma»  » 
fiinufr.  ol*  nidii'lviit  length  to  tooie  through  tlie  oppodu  wdU>.  wliero  Iheir 
•XITraiiltn  wcm  cnnnecteil  (u^lur  in  a  pKdlfir  niuiiwr,  ro  m  to  Tom  OM 
continaouii  inwl.  Uy  the  opmiion  of  a  Votcin|[  piiniB  muer  wm  Mcidouany 
fntMtad  luiikr  tli>  |in>iuire  of  a  heavily  lixuM  viiIt*  mto  the  two  upper  tier* 
M  Ulhn,  (D  Bi  to  krrp  them  ol  it*ji  full ;  Ifao  third  or  lowoft  Ikr  at  tiUtta  con- 
laiRSd  iw  watpT.andvi-TeiobekeptatatnnpentUreorHbout  100U°  KahKnbeii. 
At  amch  Mrok*  of  ilio  eiirinv,  a  OMUla  |fU«ni!ty  of  ih«  iraWt  conUitwd  bi  tli« 
two  upper  tien,  (luppoied  u  ha>«  aeiiuirad  a  lemperaltiR  of  700^  ■»  S00°,)  wm 
di>ch*rg«d  Into  a  valve  bon  at  C,  coininuniMiDg  with  the  lowed  tier  of  lubn 
D,  «hrr«fai  it  flajbtd  into  *lcani,  and  panii^  luconriVBly  through  ihiM  tub««, 
•■poecd  to  ibe  iotaiiitir  of  tlie  firo,  it  wm  rcMircd  into  a  Mnm  ehauber  L  fbr 
th«  tuppir  of  the  raginr.  Tha  object  of  the  Invecitor  in  iaUodudae  Mch  great 
■naaw*  of  metal  iolo  hii  a]i]iaraliu  ii  not  rcry  appormt,  uiilcM  it  be  the  m- 
fcQlioD  of  Hidden  and  groat  Tarialjoni  of  temperature  ia  the  tubvt.  which 
perfaap*  Mold  not  ethcrwiao  be  elGrcUd,  «*  the  bgdv  of  water  they  eonlain  it 
Ua  tmO  In  waialMn  nueli  naifaeniity  «t  heat,  and  Ur.  Pe*kiiM  muit  be  veil 
aware  ihal  the  p««fect  ufely  of  Kirh  fcneraton  ia  nul  incrBaHid  by  form- 
iag  them  'if  a  Mjaaro  figtirt  initead  of  circular. 

To  obvLUe  the  dettructive  elfeola  of  the  lUrect  action  of  the  fits  upon  lh« 
auhalaaee  of  which  a  bailer  ii  ooiialnicted,  and  by  which  action  the  Lability  t9 
npUBcit  increiucil,  a  frrcat  variety  of  plana  hare  bean  pn^actcd.  Three  of  thrae 
pUai,  which  appear  to  b«  deaennug  the  sitontion  of  the  reader,  we  ahull  lubjain, 

Tlie  DrM  ia  ih«  iavantlon  of  Mr.  Aaron  Manby,  <4  Ilorarly,  ti<>fir  Tipiou,  la 
Sudbrdilurc^  for  wluch  be  bad  a  patent  in  the  year  IB21.  It  ia  well  k.nawQ 
thai  oil  and  other  fatty  nuttten  are  capable  of  being  ralavd  in  tempi-rAiurv  far 
ahnt*  that  of  boilinr  water,  wilboul  undergoing  dccompoution;  ihii  property  in 
o3  having  never  before  been  applied  to  the  working  Ma  ateam  chj^hic,  ri'initd 
ibe jgraandwork  of  Mr.  Manby  a  patent  He  cotulniction  of  ItU  upjiHr»itit  i» 
aipljiiciod  by  the  annexed  diagram  j  where  a  r«pr<9«nti  an  oblong  boilor.  tui» 
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pcaed  (o  be  m(  in  brickwork,  owr  a  lirepbn  of  lb*  unial  mntrructiuB.  HiE 
tmmI  i«  lo  ootiuin  the  oil,  whleb  U  to  b«  lifaUd  to  about  300*  Fabrenhsic.  Tho 
wrl  above  A  ii  a  iironf;  cj'lindor,  Mntaiaing  the  waicr  to  be  coDTcned  iMo 
■cram,  inndr  of  mhich  i>  flx«l  a  ^teio  of  pipe*,  confiwti>d  into  one  eoiitiiuiaaa 
line;  ibroiieli  [!;«>«  jiifn  ihn  oil  It  miula  to  flow  1>]r  llio  action  of  a  |Min|i  U 
e,  (wiMkcd  bj-  tlic  cii^mr,  or  other  fiiii  mover,)  which  raW«  il  by  the  pip*  4, 
and  ilMchaign  aguiii  iiito  thf  buil«r  by  the  {lipc  t.  Th»  linil«d  oil  la  lu  paa- 
tagc  lltrouKn  th«  pipcn  vlcvnlra  the  IrmpvratiiT*  of  the  aotramidlii^  «alcr,  acid 
tonrtrta  it  into  V.ctaa  of  levtra]  almotphrm'  ptFanire.  The  patentM  itBU*^ 
(hat  by  thi)  spiiaratiin  auam  nf  vary  lileb  preaiun  may  bo  ^rratod  wlthoul 
the  pouibiliiy  of  danger,  and  (hat  a  dnaher  qaantitj  of  fiicl  i>  conium^  tban 
wbrn  the  liro  opfratci  in  immeiUale  contact  with  the  uuter  Tcuel.  In  itbiit 
manner,  hoiravcr,  thia  economy  U  rffectpJ  la  not  very  ammreBl;  and  although 
the  dannr  «f  cxplonan  in  the  ricam  vciad  u  cMuidcrably  Inanied,  the  liaUhi]' 
to  HcdiunMl  condagntion  in  (o  for  inctvued  by  the  contiguity  of  iha  ftimaM 
l»  nicfa  RD  indainmulc  mbitaiieD  aa  oil,  (Hbich  «a>  liable  alM  to  beeome  l2uck 
and  jflulinoiu)  ai  Co  render  it  imprudent  to  uae  the  apparalua  in  building!  thai 
are  not  (ira-pn>of. 

The  Kcond  inrention  «e  have  lo  notice  i>  thai  of  Dr.  Emit  AUiaB,  ■ 
pbyaidui  of  Ruilock,  m  G«iniaii).  a  patent  for  which  via  obtained  in  lUa 
v»iintiy  in  XVHi.  Tlic  heating;  medium  In,  In  tliit  ow*,  nirh  a  mixture  of  tin 
and  Itiu!  ai  will  remain  in  a  faaed  atnto  al  the  temperature  requircit  for  th« 
•warn,  which  is  nneral«d  io  Hnall  itHical  tubci  aunwnded  in  thi  balb  uf  liquid 
niet&L  Tlie  tubjjninad  diagnma  exhibit  lw«  baiti*  of  thi*  kind  wnni-ctcd 
lugetber,  in  each  of  whiob  ait  depotited  ei^ht  f;ctiemtin|[  tobea.    Tiy.  I  thova 


I 

I 

I 


1 

1 

1 

1 
■J 

--" 
-  1 

-1 

J, 

:.c 

■ 

'--- 

. 

-.  -•. 

■ 

■"--' 

■  J 

r^: 


1.^ 


Kt: 


d 


\d 


*    ^:^M 


J. 


a  longitudinal  Mclkoi  of  one  uf  tbe  rmwla,  and  fig.  2  a  tmniver»  atction  «f 
Iwlh ;  tlicy  ate  ibmIo  of  ea«i  iron,   in  the  form  repromittd  at  a  «  «,  fc  A  iadi- 


rallng  t]i«  metallee  MiixturF.  Supported  uyon  lli*  cixci  of  the  metal  vcaael,  la 
a  ¥inag  top  e  c  of  die  gmnalor,  contniiiinf^  a  cylindrical  chamber  of  Z  inchn 
ill  diBnMier ;  ddii,  tnAr «ro<u[ht-iron  |;eneTaciiig  tiibea,  tiitttctided  la  tbt 
metric  mixture ;  Ihey  are  of  14  incli  botf-    and  arc  tcrawod  into  th«  tap 
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*r,  ■»  llwl  tbej  maj  be  Ulun  out  wb«»e*et  IhqricqntM  d«wt!iig;  t  m  6m 
nyectjon  pipe,  iluongli  wlucb  the  vKi«r  U  conducM  into  Uw  genenling  tnbo* 
(Inougli  •  (ouU  pnlanitim  muda  over  Mch.  Th«  doabte  T«<rMl,  n  mhI  mm 
b  f^.  2,  ii  uHpetided  in  the  fbnuM,  m  m  to  «xp«M  all  itt  bar  Ma  *nd  end*  to 
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«*■». 


the  action  of  Uie  Are;  N  that  elihougli  it  ii  but  1  bet  lann.  3  bet  6  Inchee  htgti,  ml 
9  iadiM  «(de.  it  cxpoeci  a  nnfaoe  of  M  feet  to  lli«  fin.  Tli«  lao  Mectimt 
tttbto  en  eonncettd  «xt«nitdtj,  end  cozamiuikate  in  one  pine  villi  ili«  nrcfaw 
pump.  Thii  pump  it  of  the  lumal  tuiMlnictioD,  futniahed  with  ■  lever  md 
veiglit,  vhicb  nn  rai*rj  bv  tho  cD|;ine.  If  dm  prailiiotioR  of  elMin  In  iba 
Mentl<>r*  be  loo  Rntit  for  tri«  wanti  of  the  engine,  the  prcinire  in  the  (team 
chamber  aUI  tct  ngaliut  (be  Itijaclion,  aiul  tliu  wfij;Ll  Bill  be  ionifficicnl  to 
foroe  down  thejpiiua  df  tbe  puoip,  which  will  thut  rvmain  laaetire,  lanlU  the 
pnaiure  ii  diminuhed  by  the  oeaaing  of  produclion  and  lb*  axpendlltiro  of  tbe 
ei>|(i»e.  To  prrrf  ni  ihi'  inetaUio  fatioii  Irom  being  orerhentcd,  in  oaaee  wbte« 
a  imaUar  eupjily  of  lUom  ia  re^VM^  or  wfaan  a  wptaiJop  of  tiMm  gmm^ 
lion  talwa  plnor,  bj  the  rio|iipu[e  ef  tbe.cnyiao  or  oihcnriae,  the  inreaiM  h« 
wranged  a  beat  rngulatn,  whkb  govami  lb*  inianriiy  of  the  Bre.  Tbe  appamlni 
liwliauea  tbe  teiitporaWre  ol  ibe  beed  inHal,  ufun  which  eeUr  fta  aetioa 
depend*,  and  the  ccnTotkei  of  eteatn  in  the  Rcnerntor*  Iu«  no  infeiance  wha^ 
ever  iqion  il,  the  regulaUiT  ccnlinining  to  act  wbtn  the  grneretioa  of  alcen  hw 
rnirfd.  on  wlikb  account  b  eppaar*  to  be  faamtially  didhront  from  anv  haat 
refiilator  prcrioualy  uavd.  Iti  application  to  ibti  appantiu  i«  ind^penaabU,  to 
prevent  auch  a  heaiinc  of  ibe  geoetatins  tobea  m  might  oocadcn  a  deoanpn 
•ition  of  tbe  water  irJecWd  iherebi.  It  coniwta  of  two  pipae  Hied  widi  alm^ 
e^rrJc  air,  eeio  of  each  being  inaeiled  into  each  vMtrl,  (Pig.  1.  •)  and 
eorrMiided  by  the  metalBo  mMJum.  To  both  pipei,  very  notrow  tnbee  are 
fiudL  ahown  al  K  ^!^  h  and  ■■  fif.  3  -,  Ibrae  aro  joined  cxtetaally  into  on* 
lubis  wbieb  cfMoa  tnade  tho  mcreunal  ciMera  a.  Pig.  3.  Within  lb*  nemiT 
ibercia  omtained  le  bnmnied  a  eenioal  twbe  ft,  with  a  Seal  e  awnnmiiif  «a  ma 

3  of  the  mataty.  Tfai*  fioeit  ia  eoiuieotvd,  bjr  mcana  ot  ih«  rod  J,  with  tba 
t,  and  acta  br  the  rod/  wpon  tbe  damper  f,  whieb  nciilala*  lh«  dranitbt  ef 
tbe  fire  in  Ibe  lu-bole.  When  ibeur  in  thenipca,  /^.  T,tg,  beeoane* heated 
by  the  fuMcn^  it  axpande  proptaileely  at  tlia  moobtb  boiler,  jewaea  on  iba 
memiry  la  a,  fi).  i,  and  cauaee  it  to  ucend  in  th«  tube  i.  oy  ih*  riMnc  ot 
the  uieenry,  Uk  Aoat  e  i*  made  to  oecend  likewise,  and  aoli  by  the  rod  Jon 
the  lever  *,  and  ibmby  en  tbe  datnptr^.  to  thai  thwdd  tba  HMHiwiyM  W 
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Ibr  Awion  b«  n«*tM  tlion  i*  tfqiiiivd,  it  |[radiMil)r  elattt  the  th-hirft  k,  I 
wUch  lilt  lupMT  of  wr  to  the  lire  li  )iMveDl«<l,  and  tha  hMl  oHMeqnnll 
ditBinithtd.    Alikotub  llMintemgcQtitmnUiTardutiiiipantiu  jnm,  m  w*tt' 
■nftmiMd,  UMMOMWMI  in  th*  btroduction  of  il,  yot  It  liu  uiwgg  cUiou  «poa 
111*  attmlkm  of  tfipocm  fcr  lb*  orieinilltT'  niul  ingmui^  of  mtny  ^iu 

power,  for  Ihe  lieiting  nirdiuiK,  iiiitriid  o(  an  indumiuble  niUtuicc  lOte  mZ 
poMCHiiig  twt  ftebU  oonduelin^  powtr.  promiml  much  better  rrantlt,  wHOt  H 
nndcicd  lb«  BM  of  tfae  ^pnniiu  pcrfcclly  uifv. 

Mr.  Porter,  ft  KtendlSc  g«nlJrnuin,  wbo  was  connected  will.  Dr.  Albon  in  I 
laM  dMcKbfd  proJM^  tubiicqucntly  inrtmtvd,  in  comunclion  uidi  Mr.  BmI*,  i 
•ngioMr,  (Im  tlutd  plan  we  have  olluilcd  In.  In  ihia  appamui,  Ibc  »ntn{ 
mmt  i*  uch  m  to  rtmUr  it  imposaiblp  lo  iinpnrt  n  higlior  d(m«  of  beat  to  I 

Cnlor  than  the  boiling  point  of  tile  Quid  employed  a*  the  mediuiii,  Mtb*  *api 
ihtlaltvrU  alknTed  to  noape  u it  i*  formed.  Th««in«edfigunaAtd*i 
k^Biliidiwd  itctton  of  tb*  sppanius ;  a  a  U  the  vapour  «h«M,  fotniM  of  (Lin  plali 


Iron  I  b  the  genenKO',  which  ihii  drawing  may  be  caniidcred  u  reprcKnlinft  by 
an  vdgnviewof  a  «yitmi  or  coil  or  wroiiubl  iron  tubca;  tlicdatlcd  linr  c  inarka 
the  hdebt  of  the  fluid  medium;  d  the  '"brcothing-pipr,"  whlrli  In  il«i  ^vrnt  uf 
iHJiiiUeioui  firing,  fprrn  ai  an  oullel  and  condenser,  for  luch  portion  of  lb« 
Tupoui  u  may  not  <>llicr«i«c  be  tond»incd  by  tlm  lower  tciiiptratim  of  the  boiler) 
f  an  ordinary  furnaoe  ood  Rue;  /,tbc  aib-pit :  ;  ibc  cliimnny  ^  h  (ho  lupply  pip*  to 
lhagM«ali>r,thRnigh  which  water  itinji-clcd  by  meoni  of  a  forcinK  puinp.  worktd 
b)r  ut  annaa;  f  b  ibc  Mmri  pipaconiiiiiinicatiii^  wiib  the  engiDi.  Tli«  wotFr 
iqeeted  twongh  (he  aapply  pipe  A  bnnj;  acpotti.  duiin);  it*  proRreu  ihreugh 
tM  miMWlor,  to  the  hcal  of  tb«  mpuui  fumiahcd  by  the  boilms  fluid  ondtr- 
aMUV  bi  ihrrtby  eonvcrttd  Into  ntvaiii,  niih  n  lemiiciaiur*  and  i-lattle  foratj 
■nawerinft  to  tb«  lemperatuic  of  the  vapour,  which,  lading  a  portion  of  f 
beat,  retiunii  the  liquid  foroi,  and  falli  lo  the  bottom  of  Lhe  chest  a,  while  t! 
partial  vacuum  foriiifd  by  iti  condenutioit  eatuea  a  freth  ^rlion  of  vaiiuiir 
•apply  tho  void,  and  thus  keep  up  a  oonalont  aotion.  It  la  manifest  ibat  tl 
tomptrEiture  of  tlie  iteuii  must  be  uniform,  and  that  no  neater  degree  can  I 
conimuiiicBted  tluin  tbe  boiling  point  of  Uio  fluid  tne£um  clioton,  and 
injury  to  tha  msehinary  UthwclorasvoidRd,  while,  frcm  the  aun<  cauae,  allt' 
tuddin  oecGanonaof  elaitic  force,  which  Iiotc  frcoucnlly  proved  so  diaaib  ^ 
aia  midatcd  impOHiUe.  Thii  mode  of  heating  baa,  wo  an>  tnfwini'd,  b*«H 
vtty  BUecMaBdly  «nif  loyad  in  ibti  prupaiation  of  vrgclable  cxtrncljs  and  in  other 
tibMBlHl  opvn^na  «tm«  nfulaiad  d^ira  of  heat  are  etwnliali     Aa  nafteeMj 
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lb  ajifdlcMMn  to  tke  gcncnilion  of  tttdai  Rw  «ti|{in(ii,  w«  urr  n«4  •ware  of  Iti 
harmt  bom  rnued  bj'HiiyolhwpcnciiiibMiiWalhpalttinci.  Obj«alion(  luva 
probulf  born  nbnl  to  ilic  combiutlbU  nodi*  omfilojFvd  in  Ifae  vopout  choU,  nd 
Ik*  aiqwMC  Mtendins  th«  tuppljing  the  Iom  of  rl  occiMoiicd  by  cTurarBtioa. 
HiBM  media  <r«M  cliUflj  (ho  ^Im  of  tufpoiiin*,  naphUio,  aaphiWine,  nd 
otiiFT  praducti  of  cool  ur,  fonniDK  a  vnrirt^  «f  mlxRin*,  wbcw  boiling  polato 
vary  ftom  UOO"  to  7I)0«  Fakrenbrit. 

In  tile  furrricr  tinrt  of  tbii  arlidr,  vc  have  liail  ucriuion  to  iiotiot  t)i«  laMO- 
¥*ui«ncB  orUiiig  trom  Ibe  depotit  in  boiltn,  and  to  nicnlton  aomo  of  the  model 
•doptod  for  alnuiiiiie  Oum.  Occailoaallf  i)ivii-  <t('|MMiti  an  MTenl  Inohw  In 
thicknfu,  and  u  hatd  w  the  ottificUt  alone  ponriy,  «aua*d  by  Ibo  baking  tbay 
TTMive  while  in  contact  with  the  iiicChI  uf  the  boJti,  whicfa  rreeiTea  tlie  dirMt 
■ctkii)  t>f  tlitf  lire.  To  remave  (h«*e  incruitaiioiia  I*  a  laorlc  of  eonaSdwabla 
labuur;  it  bcinf^  o  gtncnl  |«»etice  far  workmeit  to  nt  in*kdo  the  boilon,  and 
break  up  the  stony  mailer,  by  incana  of  hvavy  hnniprtm  and  eoM  Cihiatia. 
Thete  d^poalt*  are  olio  tlie  couie  of  other  aerfoua  loooDvaninien;  ihey  fona 
*  noci-canducliDK  ihicld  lictwMii  tlie  firs  and  the  tratef,  rMideniiK  the  boiler 
tlable  to  becumc  r«il-l>ut,  by  which  iti  dcatruetion  eepremuwa  wearing uut  li 
tflf«(«d,  aiui  a  coiiiiderjlilc  uiule  of  fticl  u  niade.  To  obrtatt  tbna  injiinoiu 
lendencica,  a  variety  uf  plaiu  liuvo  baan  oropoaed.  Some  engineen  thro*  into 
iIm  bi^er  a  qtiantily  of  aomo  Abrattt  and  roueila^twu*  vagatablc  maitar,  auch 
aa  bran  eir  buiki,  to  wluob  lh«  aarlhy  matter  in  Ih*  water  adbcna,  and  it 
ibereby  pnT«Dl«d  from  becumioK  concreta  and  bard,  and  conotquendy  mora 
•aar  10  be  roinond. 

Id  tbe  year  1838,  Mr.  Antliony  Scott,  of  the  Soulbwork  Pollery,  Puiliaan, 
took  a  patent  for  a  my  abtitnu  and  rilbetlro  cmtrivaoM  to  abalo  tliii  eriL 
Ilia  plan  u  to  place  ■  number  of  aloba  or  Irajt  of  metal  atone  or  wood  niwr  M 
ilie  bottom  of  ibo  baiter,  which  it  i«  aaid  ao  ndiK«i  Uie  agitation  of  the  watt* 
during  Iba  ebullition,  thacnaarly  the  whole  of  iha  atdintentdMCiadah^' iu  own 
OTaii^a  and  depoatta  ilielf  in  tbe  Irari,  inalcad  of  on  the  botle«n  of  llie  boiltr. 
The  uontiniBiion  of  the  beat  ia  not  lulcrcopled  by  ibi*  arnuigement,  whila  tlie 
tray*  ara  tenwrablD  at  pitaaure,  for  claariiig  ibem  of  the  ardimont  d«po«it«d 
upon  tbttn. 

Man  recenily.  (hi  1630.)  Mr.  WUliam  Taylor,  af  Wedneabury,  look  out  a 
fatoni,  bavJDg  for  one  of  iu  lea^iig  oljtcta  the  mreaHon  of  ibe  iaertMlaiion 
and  mnoTUl  of  Ibc  wdimcnl,  without  tfopfanf  the  opctntion  of  the  boiler.  It 
ootiaiala  of  a  acdimcnl  trough  or  mat),  extniding  the  whole  length  of  the 
boiler,  iiiinieitlnii'ly  under  ii.  with  a  ralvo  oponing  a<  one  end,  through  wfaioh  a 
portion  of  water  ii  occaaicmally  pcnnitttd  to  eieapo  with  great  velocity,  ariiliig 
Irom  tlie  pmiure  of  tbe  ateam,  that  il  may  CHrt]>  with  it  vhalerfr  dapcait  ni« 
have  ictUad  In  th»  bottom.  Thia  airanRctncnt  ia  ivpijientcd  fai  the  anaacM 
akelch;  o  a  ii  a  cylindtienl  bmler,  hafinf.-  i 
Hrt  place  t.  aDd  a  Sue  within  it;  r  it  fhr. 
dcpotil  *ea*al  below  Oio  Sra.  When  ihii  Iti- 
riiition  b  applied  lo  boileT*  which  harit  ihv 
rirrnadi-r,  iiiueadof  inaidaliMm,  ibepaktiEi-r  I 
a|ipliei  a  dcpo«il  trough  on  each  aide,  and  th'. 
nMiC  be  abielded  from  the  action  <f  tbe  li 
Tbo  daiiB  to  ini*ell'iii  iuid*r  tliia  patmt  ii 
Ihiiiled  to  the  particular  loodilioBlioD*  de- 
aslbedi  aa  depoiit  veHuU  have,  before  tba 
dale ef  Mr. Taylor*  poiRnl,  bren  allied  to 
boilerB  I  and  Ih^'  are  imdoubledty  ^pendigaa 
of  great  Wilicy.     <>n  acemmt  of  the  gwrt  difcaltlor  <il  rilm  cnrihy 

maUrtat  on  ilie  botiom  and  (ideaof  bailen  enip(a)i  .:  '  i  (loiuat  aM,  it 
bece(ne«  PKptdira^  ia  tniig  voyuut*.  to  atop  the  pru^if  of  llie  Ttaat),  in  oratr 
to  di>eliaf|[«  tbe  eooicula  of  the  boiltn,  and  DQ  them  anew ;  nir  if  tba  beat  be 
Contii>ii«l  uftet  a  coniidcrabte  depoDtion  hoi  takrn  pW«,  the  itMan  ean  oalj 
b«  raiatd  by  a  creallv  increaaed  fipeadilure  of  fu*l,  and  llie  augmentation  of 
Ibe  baot  materially  bJurM  the  I 


lenacily  of  the  metal  ef  whkb  tbo  boeleia 
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coiDHneJ.  To  obvule  m  grtal  «d  inc«av«itielK<  M«Mn.  llMdiilay 
Fi«]J  linve  nn>jKM«il  an  •rrang«m«nl  of  ■unrMm,  hy  «)iiek  Uw  waUr  it  «M> 
tiiiuttlly  iMJjig  ehaii)[cd,  uid  for  which  ihty  took  out  letter*  potent  in  ISH 
Thcac  t;cntlanen  Mate  that  (roin  30  to  :iO  jirc  c»nt.  of  tho  ^tntily  of  wMtr 
•vaporaUid.  being  taken  from  tlia  oonccncniU'd  brine,  will  kctp  tho  waUr  wUhm 
•  dfgrta  of  ultnrti  bom  which  no  jinutical  tril*  will  n*iilt,  however  long  Uw 
boiling  be  continued  l  ihe  quantiij-  tlitw  alnlrucliNl  from  the  boiler  being  ol 
Mune  repliiced  b}'  a  like  iiuiiiitily  iit'  iar«-wal*r  in  iu  nnliiral  tuu.  TtwabMrBA- 
liun  of  [ha  brina  ii  iiiAdr  by  idmhi  of  n  iiimll  pumji,  niih  a  laadtd  diuhafgt 
Tolve,  wcorkod  by  the  eogior,  and  >0  proporlionisl  ai  to  draw  fnma  the  lowM 
pan  of  the  bailer  the  qtuuiiity  dettnnEnad  on,  which  niay  b«  rr|>ulalcd  bw  a 
ueUr,  ahcwini!  iho  <)iianlity  of  water  driven  off  in  tho  form  of  itoain.  T ha 
operation  of  the  niunp  is,  however,  nut  locuiatnetice  oiitii  the  brine  bnaalUioad 
a  eoniiilenible  drcrve  of  caiiooRtnoion;  It  nliunld  fur  intcanca  contain  &n 
tiiiMi  ai  much  uh  ai  commoa  aea  water  doci ;  alW  thii^  btci;  atroko  mav 
bo  made  by  ueans  of  the  pimp,  lo  tak«  aa  much  talt  out  of  the  boiler  ai  m 
dtpo^cad  m  iha  boOtrr  b^  tlia  iPiuuntinn  of  ilie  Mteaiii  tiind  iu  thai  airoke.  By 
thcM  moani,  the  waler  id  the  bodlcr  caii  tiprcr  exceed  o  certaia  nrcdcteriDiaed 
degree  «f  aatiiralion :  luiJ  whdhvr  tlw  eti{;ine  be  wutkiiig  (juickly  ur  itowlr. 
Ae  quantity  withdraw II  mar  alwayab*  made  to  lioar  llmaame  )iru|iortiuii  to  ihr 
quaniily  loft  in,  thua  avotoiM  oar  of  tho  amtoai  tiili  to  which  tteaui  vtatit 
in  making  long  voyagei  have  D«n  lutiiL'cteii.  To  ecnnomiac  Ihv  beat  and  con- 
aequtnl  axpeDdiluro  of  fuel,  Meuri.  Mau^lay  and  Fifld  ftirtliar  propoia  tliat 
the  hot  brine  extracted  by  the  pump  be  dUobarged  into  a  voaael  ««ntMning  a 
atiiM  of  metal  pt|jei  of  *niaJI  oalibrr,  umilai  to  a  rL-6iKemtorj.  Tliroujh  ihMe 
pfpM,  wliich  lir'  iitiiiicru'd  in  hoi  brine.  Ilic  mippi}'  wjii«r  it  to  be  Bad*  lo  pan 
tn  order  to  nhiiiocl  the  beat  is  iti  progroai,  and  dclivar  the  aeo-water  into  Iht 
boibfr  in  a  heated  Male. 

In  thu  jtai  1824,  Mr.  Smith  introdxMd,  in  aome  of  tlio  aall  woiki  at  Lan- 
.-aihire,  a  niodc  of  ctaporntiug  biine,  by  the  application  of  hijth-prtaure  iteair 
under  tlieaoJl  poni;  end  «<  the  nufaceaeftheaovcwrli  ate  very  «xle*>M>«,  thej 
are  incapable  of  *aitaiii!tiK  inucb  pTMaiitw.  Mr.  Smith,  therefore,  tUd  tin 
battoRi  tif  the  boiler  to  the  bottom  of  tho  pan  (which  alu  funnrd  llie  top  of  tbi 
beillarl,  by  nMaai  of  lerew  bolu  and  mith  in  the  manuor  *hewn  M  A  in  lue  lub 
Joined  aaciionol  Agut*.    Finding  ttda  atraagament  preductive  of  a  Mfe  ant 
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ifdlclMit  g«n<ralor  of  hlgb  preaiure  atcam,  ho  aiib9Di|iiently  took  out  a  patant 
for  a  modiBcalian  of  i^  la  be  andiod  lo  atenni  cnginei.  Thin  modilicallno 
chiefly  DMuialed  in  tbe  additian  or  the  upper  vemel  a.  The  plui  of  thne  rnaeli 
li  tuppoaad  lo  be  a  parallelosTant,  and  Uie  icmv  bollii  uhoiit  9  in^he^  apart  in 
each  Iter,  over  their  whole  lurfacMi  The  water  ii  itipplii'd  by  a  force  pump,  aa 
rejireteiiled,  ami  a  niiiiilmr  of  pingt  oook*  are  fited  nt  dlll'crent  elevation*,  aa 
ahaim  in  the  drawin(,  to  uccrtain  the  height  of  the  nnicr,  and  tho  ttale  of  the 
tieesi  in  eaoh  venal,  e  e  are  (tram  p«p«:  /  ■■  a  wfety  valve  to  the  lower 
diamber  b,  and  ^  anollin-  lo  the  upper  cliamW  «.  The  patentee  atalei^  ihMl 
"  about  two  inchca  of  wuirr  are  put  into  the  lower  rcaicl,  and  tli*  ether  belw 
half  died,  the  fire  i>  lighted,  which  ijulrlily  raitM  the  w&tcr  in  iho  lower  veoel 
to  ctnilfilion,  ibe  tIeaM  of  which  acti  upon  tlio  lower  ■nrfitcD  of  tlie  upper  bnilar, 
{WngMililaliaat  (0  tho  water  contained  therein,  and  ii  thereby  ilaelfeondoniadj 
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•■d  btiag  tho)  uumat^lr  T&pMittird  ami  miiiImiimI,  ill*  iip|>er  vmkI  i*  oon- 
Tirtod  Mto  •  Urtm  clMMber  of  unifurm  Ipmtwndiiw."  AllluMi|b  lU«  Mlv  (■ 
.wlcntogd  to  g«nMBte  slcam  uilh  npiditv.  uwiiig  u  llin  «t<nrir«  turttM  e 
BMUri  cipoMd  u  tho  dirMt  Ktiua  «r  lb«  iliv:  ami  notwithalMdlng  h  onut  ■« 
dMned  aalvr  than  fooat  Mbcn  of  tqiul  ca|incit¥  and  tSttt,  \tf  reooai  ot  lb« 
nwnwrou*  tj«  bolti;  It  idiik,  wo  thinx,  b«  cxpciiiive  in  caiiatmetlon,  an  J  vvtj 
diffleidt  to  prtatm  In«  from  l<>^agti; 

In  llie  niwraliiy  oT  baibn  Uic  flue  &nt  Uke«  a  bariionial  dirMtion,  mare  or 
I«*  •Xtaniwd,  and  alWvardi  oicrndi  l)ie  oliitniicjr ;  lematiiiict  It  ia  alio  maits 
toicMcnd;  and  in  almoal  evety  «nj  ilml  iii^tnuily  could  devUr,  tlio  fluea  hare 
bwn  mwlt  to  fHoeolsMa  Ifae  water,  far  die  putpooe  or  Iramraitting  llicir  beat 
ibtwio.  Mr/ JcMpn  Gibb^  of  Crayford,  iii  Kvnt.  hm,  Imirrifr,  iiivciilcd  a 
boiler,  (patented  in  1630,)  whieli  potawa  aoitwclainia  In  oiyiniilily  of  arranfc- 
m«nii  and  ao  ii  prababtjrconrcriNmeadvant^^veduilt  Eere  nolioa  it.  'ftt 
forn  oT  the  upprr  pottlun  of  Ibi*  boiler  i*  drcubr,  vttb  a  dncvndin^  cytindruai 
branch  d  oonudtfablo  m^nimdc  aad  leiigib,  ib«  latter  btinx  quite  full  cf 
waUr,  and  ibe  upper  fliled  to  about  fiwi-fiftbt  it*  depth,  the  remaiBing  ono-flfili 
baJnf  tuaiTtd  for  ttaam  room.  In  th«  mtddU  of  tlie  tippor  vraad  i*  the  6rt- 
fttee,  the  air  for  oombtutian  bnnr  anppljed  by  a  verticil  nipr,  poMing  upwarda 
throifih  the  dtMmidinecytiadric^  branch  of  the  boHtt.  The  |irodgeia«f  eean- 
bualieii  ftral  act  upon  Uio  waUr  In  th«  tipper  vottol,  wbmc*  the  Rim  daaetndi 
(n  a  curvilinear  direction  around  tho  vertical  air  ppo  in  the  midst  of  the  ntO' 
oentaiiMd  ia  tlia  dMetndine  bianoh  of  the  boiler,  to  the  bottom  IhorWi  ai>d 
tbenoa  into  lb*  tHaiMy.  For  tlio  ready  |>aMag«  of  tbo  anwfc^  ■  tenipeway 
fliN,  wfaich  pvceoda  in  a  direct  line  to  tlie  chimney,  i*  opened  nilat  lightiqg 
the  in,  *Aar  which  tl  ia  stoppad  by  a  damptr  oc  vaTiA  which  cNwai  the  ciirront 
<tf  bcatod  cnatlcrt  to  tak«  the  deaoending  conrae  dcaoribciL  By  this  arrange- 
manl,  Mr.  Oibba  extrada  tha  gnaeoua  ptodneta  of  Ibe  fiiel,  till  they  are  reduced 
to  Marly  lb*  laiDperattm  of  ooU  wattr,  ibe  ntnpiv  water  b«inc  introduced 
wbero  tlto  flu*  tanidnatei-  In  tlw  twcKic^tiwi  ot^ilii*  pal*Bt,  tit.  Gibb«  ho* 
ibo  rmreaentDd  a  lon^  cyliitdricnl  baikr,  plnevd  horiiootally,  with  ihrM 
inetmiag  braocbei,  and  anotlict  with  n  Uur  b  a  ligzag  ditecUon,  ibruUg;!) 
the  dtaeendioc  put  of  tb«  bolUr,  whiali,  atthoqgli  it  lioi  iho  advantaxe  over 
the  uthci*  M  being  at  caora  oaay  mannfketure,  i*  not  to  favourable  to  the 
dnotot  «f  lh«  eunml.  Hie  poiliat  action  owing  t«  tlie  uuajiial  ditirilHiUtin 
of  haal  upon  iba  dUfttnt  parla  of  a  holler,  k  wa*  long  vio*  obacrrcd  hnd  a 
tendency  w  prodnee  drmlating  oorreaita  of  water  tbtuugbout  tbe  retaeL  Tlua 
naaitow  of  tM  fluid  haa  of  late  yean  been  drened  of  ao  nracli  hnperlBnca  bn 
Ibe  econoanlcat  ^waralkn  of  uoam.  aa  la  have  induced  wvetal  oncineer*  to 
eblain  patent  pnvik«M  for  their  ichemci:  among*!  thiw,  Mr.  Jacob  Ptrkiiii 
b  moM  oMMiicuoui,  fur  baring  lAkni  out  two  patent*  for  the  RMne  object,  ona 
in  IS31,  and  the  other  In  ISS'i.  But  m  iinlare  i*  inclbcd  to  perfttm  llire  cir- 
enbtoey  proceu  prclly  well  wiiluiut  tho  aulitniMe  of  art,  «e  •ball  lUaaut*  III" 
■object  with  a  brMf  notice  uf  iho  abovc-nkentioiwd  j^mileiuan'i  nlaiu.  In  tho 
fint  oftbtae,  MT.Poikina  pliirfd  a  ihlii  nietalUe  lining  tntido  of  the  boiler,  at  n 
anaU  dklanoe  from  the  bottom  and  aide*,  bitt  teaving  an  opening  In  the  lining 
■ithabotMn.  where  lb*  heal  oflbefitvi*  the  itttmceeL  Here,  thetafbre,  the 
wilar  win  aoqnve  the  greatrat  teelty,  and  conan|iienUy  aMend,  while  lb*  tratar 
next  to  it,  which  ii  that  between  the  lisiog  and  «Uta  ef  the  boOer,  will  occupy 
the  bottom  of  the  riiine  oolunin,  and  thni  a  camitaiki  cireuhtioa  will  be  kept  wp 
ihMugh  the  whole  of  Um  fluid  ia  Iho  veoKl.  In  Mr.  Perkini'a  aecond  patent, 
which  ia  Maud  to  be  for  ivprovenenl  on  Ma  fumer  one,  the  afuretaid  lininfa 
■ra  to  be  Mgmonicd  u  at  to  eorer  a  mure  extended  auifaoc,  and  form  ntatrf 
a  oemplelc  inlemal  veuel  at  a  few  inehe*  diUance  fram  the  exteetial  cue.  ll 
would  require  a  brge  T«luuae  tu  deaeribe  ilia  niddpUdiy  at  fomw  ibal  ba«« 


bean  btrodacad  in 'the  eoniiinietkn  et  boilen  end  dnr  anpciHUgea.  with  the 

Thota  wh^  wc  bar*  already 


k 


ritw  of  economuiag  the  production  at  ateanu 

given,  however,  i&fd  a  g«*er«l  outline  of  the  wh<c4e.  with  the  eueptioa  of 
NMh  a>  vo  emptoyad  ia  atenin  nnvlKaUoii.  In  tbt>r,  it  iian  etienlial  condiiiaii 
that  tlie  lire-plaoe  and  Siiei  ibouU  lie  eatirel)'  annvMiidtd  willi  wal<r,  to  u  to 
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pKvtuc  anj'  eooUet  ot  (he«c  fUtt  with  (li«  «iM>l-vnk  at  ike 
gnt  tvo  cxaniploi  of  bniltn  of  Uib  dMcriptkn. 


Tlieiil,:i¥i!fiiL'rnniig  ii  'Jc'eniitH''  ipI  [Ii.-  I^ujkr  usrci  iii  tht  Uniti^il  Kfngiloni 
■loam  pt-.krl,  ori.OOO  loiis  liu [llivii.  mcututinjt  in  hct  kicl  H8  fpti,  uid  brcadtli 
td  beun  14  r^el,  and  piujioltvd  liy  twu  viiyineii  or  lUO  lionra  (mIi,  mniiii-j 
bctund  bjr  Mr,  Noimt,  of  Olaigow,     Tlie  boikr  I*  of  tvruughl  iron  jJalc^J 
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UfMtSinebnloiir,  l!>fc«tbrwuI,«iid8bet0iiHihMU{h.  IhnmdfU 
RcUngfiilBr  lub«  A  0  running  Iragtkwayi  of  iha  bojkr;  Itt  Mch  <f  Ami  ■  • 
droUoiir  «ikd<*illMbMa«<,(bnB)nM«tii».  Al  th«Birtbertnd«f  Untubn 
if  a  uanirmc  tm*  d,  uMnding  tfct  abole  bn«dth  of  ifai  boflvr,  wUch  oommtt- 
nlMM  with  vnrf  otte  el  the  lutm  OHMBtninx  ttm  lira  j  st  each  end  of  rf  on 
Um  top,  •  ntum  tiibt  «  f  rarriei  off  tb«  nnuko  and  fire  into  aoolhar  IrMurtrM 
tub*/  oolof  AootBtraof  nhldidivchlmnajryrlsM.  Tha  eociii  AAAara  Ibr 
ctMTlaining  fbe  hririil  «d'  the  irattr  in  ilia  boiler  j  but  there  i*  added  a  liaiple 
«oiitrii-uicr,  by  wkidi  tlie  ixceniljrof  cniiiloying  tlie  cookaA  a  avoidtd-  Ttifre 
are  tmo  codu  iJ  bLIcIi  art  plaood  tlia  «aa  cnnmitertbly  sbov«^  and  tlw  other  ai 
imicli  below,  the  auumcd  lerd  of  the  water :  ihnr  cock*  comnunieaN  with  a 
vertical  nib*  of  glaM^  of  lufBcient  •trmgth  to  witlutand  the  fae^a  of  the  iteaan. 
On  the  eucka  1  fbeini;  oprnail,  water  entan  into  th«  Lower  one,  and  ateam  into 
A»  Vpptv  one,  and  tlic  preuurc  hcin|r  the  *ame  in  the  boiler,  the  vatrr  ataodi 
at  tht  aaxne  Iml  in  ilie  glsM  tub^  ^ich  tndioMca  tbe  baigfat  of  iho  water  in 
the  boiler. 

In  tl)«  nibjoined  cnaraving,  whieb  tcuwtuli  a  palouCed  ananmnent  by 
itt.  Suanalnip,  a  SwedUi  gantkiiaii,  in  uiia  oouNBjr,  iha  botlar  b  iBvided  into 


U  i*pp«r  and  tower  diamber.  in  connexion  with  ib«  wle  diaaob«H,  aad  hj 
■natna  of  vertictl  Inbot.  flf.  1  b  an  end  (trralioa  of  tba  bejiari  /V-  ^  * 
IraniTcrMaKlion;  and  >'y'3*)i">e'*i*'i**'**c>'0"i*^ *■■>** ''t*"'*'^**V'*'^K 
•innlar  parts  in  rjfh.  a  >t  ilie  uppardlTUon,  or  ilaaM  chamber  j  kihe  lower 
cbmibfT,  t«(inK(ed  with  the  DMer  bv  the  aide  *a««li.  and  by  the  TwtMal  Inbca 
et,  aafhown  in  the  loctioai  at  rt  is  the  fire  ban)«niiAich  tb«  fiiel  iadqioiited; 
«  the  dr«  Widco;  /  the  aih  pit;  j  patt  of  th«  chlaiBey,  llkawba  nurenndcd 
with  water  at  lb*  lower  end,  which  ii  in  eoBlart  with  tba  vcaMl ;  A  ii  the  aleani 


m 


216 


BOLOGNIAN  STONE. 


uipc,  «nd  i(  Ike  in«n-ha!o.  It  will  Wolonitil  tli>l  tkavtrtic*)  tubet  r<  1 
ftmaing  ■  wipporl  to  llw  vrcigbl  o(  vatcr  in  tb«  upp«r  diMnbcir.  snil  openiiiK  d^ 
trt4  oomiRUniaitioQ  with  it,  rvcnvr,  fium  thrir  pocilian  ia  tlio  flre-plaoe,  tM 
■trongmt  lioAt,  and  conicqutmtly  five  off  *l«un  quicker  than  the  other  pwtt  of 
the  boiltf,  ID  pBrticuloT  ihoM  wluui  pus  Uitougb  Uio  &r*  itn,  pnducing  titmhf 
tboM  aiMDding  and  dsKendlniF  cumiit*,  wbicli  are  (Ivrnicil  to  ailvantueouiiii 
the  gcncratjun  of  itcam :  alia,  from  llic  ireot  capacitr  of  the  fife  chamber,  iht 
fuL-1  of  nnv  ^ind,  liowcvec  bulk}-,  Bwy  be  Mjniy  eiiiplo}-*^^  bf  aerel;  thtftia 
llio  (iri'  bn'ilgo  accuitliiigly,  In  tti4>  doMriplioii  of  ihv  eomnwii  wugOD-''^--' 
boiler,  in  tlic  early  pact  of  tliii  article,  the  manner  uiuoltj  odapl^of  I 
liuilura  with  wutcr  wai  cxpluineiL  'Hie  iiecMnI}:  of  a  dnv  tuuply  of  the  flwid 
i>  to  gisnt,  a»  to  iidvo  Indiicrd  iiumtraui  inTenlon  to  de>i>r  pl.ici  far  icuutiag'] 
iU  ucompliiiiment.  ScTcinlof  themoitniprortdamiiininciitsrLir  tlii*patn« 
m  detaiiud  in  GoUoway  aiid  Hebrrl'a  llittory  of  ihe  Steani  Engtnei  MM  «■ 
ahall  clow  iho  pr*Mnt  anicU  by  the  ilocrijiiioii  of  another  of  (pvat  limpUeltjr^ 
Bnd«ffMlivcn«a,wbicb  wupatvnlcdby  Mr.  W.'l'Dylorof  Wediietbury  Hncctha 


imUoMion «f  the  befarv-nicnlioncd wmk.   In  theaborefipue,  ii*how*a| 
tf  ihehoilM:  b  a  wMcr  rMHToir  or  feeding  vcwtl,  made  (tMBi  ti^t;  eapjpaj 
ihrongh  whieh  b  ia  gaffHiai  with  wnicr,  having  n  vatva  d  ofNiifaig  mwaria.  *  (■  | 
B  itMnt  pipe,  exteii£n(  ftcm  the  bottn  to  nearly  Ihs  lop  of  the  cIom  Teawl  b, 
Mid  c  ia  •  untcr  oipo  extending  from  t)i«  botUta  of  UK  cloac  tom)  to  tha 
interior  of  Iho  boiler.     In  both  theac  pipei  are  itop  coeki  e  and  /,  with  lerora 
rxlrading  to  «.  by  vhich  they  an  openM  and  eloaed.     In  theae  levtt*  on  two 
lonptudinal  iiiia,  for  (liv  rrccptiun  at  a  pin  fixed  In  a  md  aslettdiu  ftvm  tfaa 
float  h,  thToUKh  a  iIufliiiK  box  in  the  tnp  of  the  boiler,    ttow  when  we  waUr  (b 
Iho  bollrr  « raporatc*  (ill  iti  lurfoce  detccnds,  and  permit*  the  vfWil  of  dia 
float  lo  bring  doitn  ilic  Icvvn  tu  tha  potltlon  repieamlad.  the  cocla  vfll  b* 
opened,  nnd  tfao  ilcun  Hill  riio  ihrough  the  pipe  r,  by  aliich  the  prtomn  wfll 
M  equalised  tn  tb«  boiler  o  rd4  the  supply  rmd  b.  end  nster  will  dtoeend 
IhttHMh/tlU  tta  aurfaoe  b  the  bo)1«r  tin-*  tiiRlcienily  high  to rniie  the  float  nAI 
ahut  the  Tabts:  and  then  the  eondeniation  of  ilcam  in  6  will  cauie  a  paillal  I 
rarnum,  jKnoittiag  a  fmh  doae  of  wuttr  to  nasi  through  e  into  the  bed  voueL  | 
BOLOGNIAN  STONB.    Tlu«  Hon*  i«  the  ponderoui  >par.  or  notiTe  wd- 
VmIo  of  huyltt,  the  uhotpboric  nropcrty  of  which  «ai  firtt  .dwoonrvd  by  an 
•tafian  thomalwr.     If  it  be  fint  heated  l«  igniiioii,  llien  flnely  pow^trcd,  and 
made  into  a  paele  with  mueiligv.  and  Ibi*  pMiv  divided  into  piecte  a  ijiiarUr  i 
of  Ml  intk  thick,  and  dried  io  o  moderate  hcnt,  be  cxpoted  lo  the  beet  <S  a  mint 
furnace,  by  placing  the nt  bcae  in  the  inidit  tiT  th«  charcoal,  ■  pyiophorM 
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»i3  b«  obuiiMilL  wliicli,  tfler  ■  tern  miinita'  npcvarv  lo  th«  tun'i  nja,  vW 
1^  llgtil  mough  in  i)i«  dark  lo  rendcv  Ibe  fiyufM  on  At  dkl^kM  of  ■  witch 
vWbk. 

BOLTINU  MACHINE.  A  psrt  of  Om  matUnnr  dt  a  flov  nil,  bf 
ohkb  i]i«  Aout  ii  (qMrBWd  froM  Hi*  aual^vlileb  spcniNa  b  lenBod  *iiwliy 
the  Dour.  Il  uMMliycimiiite  of  —  hwymlrwI^oTw  which  bdwwn  *Mafc 
Mll*d  III*  bdiing  doth,  of  ccwdiknib^  larjiM  diodMW  i^mi  th*  nd.  uid 
Mni|im«dafa|weuUn-)ptclHefduekMMl*far  thannpoM.  'Hif  tmI  ■  plaor4 
w  an  iodUiHd  poaitioa,  and  oude  U  revolve  rapidlv  wifUo  ilx  bv*  of  wood, 
callod  haUn,  fixed  lu  a  eaie  or  boK,  wiikin  which  the  red  tttoNci.    The 
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VMI  bcoiK  lumed  with  ^at  vwlocll)-,  ili*  emtrifli^l  fiM«a  would  ibraw  Mt  Ifea 
fcoltlMg  oToth  to  Ibi  uunoM  <xt«Bt  vert  it  not  iai«K«plad  bj  (he  boatort;  Iba 
reptatad  blow*  rrom  thew  RtM  forco  tbe  flour  thro^  tha  laMrMkaa  «f  ihe 
oloih,  M)d  rabteqitml;,  ai  the  tail  aii4  cf  iba  iwl,  Iba  flflbl  aooaudac  of  Inn. 
Bollard,  and  ihitrpt.  The  abara  cnctaring  nfwatwh  ATtan**  naporad 
Vlour  Boltini;  Milli,  tondnictcd  imon  the  pnaripk  jutdtacriM,  but  piwided 
wiifa  ibe  meuu  of  naure  eaailr  aiid  ifftct>iaUr  r^nbtfiig  tbt  teiuion  and  i ' 
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lidly  of  the  btJting  cloUi,  to  t^  to  pwJum  in  It  a  iwilarm  md  Dorrrftil  vtbra- 
xioa,  wliicli  b eShctcd  by  iccured  bepa  tt  one  end  cj  tfaa  dotn  to  lix  •iMde. 
lUifl  umj  M  ipringi,  laitpod  of  the  lUff  anw  of  the  oomtnon  oolutnMtliwM 

^,  1  it  >  plan  or  ft«nt  vUw  «f  the  eMl  UM*  «  a,  mi  Jlig:.  3  >  sida  vie*  J 
of  iho  Mae  in  icclion.     Th««a  tmm  at*  riMttod  to  ■  liajf  of  imuU  e,  and  •tj 
thoir  outer  MUemiliu  are  foraaed  inio  linwd  flat  booki  to  TKeiir«  the  loop*  afj 
the  bailing  clutb,  fiic  whkh  pur^oaa  th^j  ar*  nioaljr  ronndad  aad  am«edi«di'| 
The  ring  t  u  atcurtd  by  two  coctaoal  pointed  •crcm  lo  «aath«r  ring  d,  nlaotd  J 
teilhiBiv  auficient  ipbm  btiiig  IcA  betwaMi  tha  l«o  rings  to  alio*  a  mall  degiM] 
of  play.    The  ritfi  bin  UkctMOuier  lacured  to  the  central  aocktr  bi  meaml 
of  tvo  other  coniralpoiated  •cre«:^  witb  a  umiUr  allowance  for  pUfi  the  two  J 
ring*  e  amd  d  ftmalog^  a  kind  of  mlvenal  iotuL    Tlia  aockcl  e  ii  ^I  otct  tlw-J 
•quara  paH  of  tha  tfindle  at  the  rerl,  and  fixed  at  mj  part  of  lU  Uiigdi  by 
neana  of  a  tiglicHiiic  acmr.     Ftg.  3  i«}ifneDta  the  ioiprored  bolting  machine, 
with  tha  ftont  pannui  of  tha  caac  in  which  It  I*  inclated  In  arih-r ;  t)i«  Watrn 
A  A  A  A  arc  fixed,  the  two  which  are  ia  fre«l  of  the  machine  bcinc  nhnwn  in 
dotted  linea ;  i  ii  the  moving  axla  or  iplndle,  to  which  ia  fixed  a  light  hrmi- 
mharlcil  tVacn*  m,  orer  which  the  baltinj;  dolli  u  drawn,  and  mndn  fnat  Ut  tlie 
eiKDlar  ring  or  curb  n.  In  meant  of  a  itring  running  in  o  band  of  leather 
••wad  U  tha  head  of  tha  doth  f;  *ir«ngth(<n  it ;  the  loc^  to  the  "  tail  leather  "  J 
a*  the  other  *Bd  cf  the  machine  afc  fixed  t«  Iho  iprine  armi  a  a.  alraadj] 
deacaibed  and  ihewa  Id  their  place  upon  the  ails  i.  bjr  which  mcatii  tha  r  — 
pvrftci  and  equal  tanalott  ef  tha  bolting  cloth  it  obtaineil,  uitil  the  btaHn  b 
adjoilcd  to  a  proper  distance,  the  opciation  of  bolting  ii  icry  cITcetitdly  i 
fiinned.     Another  imprDrement,  allliough  not  daJmcd  in  the  patent,  i*  the  aub 
•dtutlon  of  finir  doth  Guinon  for  llio  wooden  raili,  which  cnuijiu«i<  the  rMl  la ' 
the  ordinarir machine.    The  fonnen  are couati«oted  oafatloni:  upon  iheipindle 
I  an  tixvi  two  **  mace*  "  or  bottat  k  k,  ttma  each  uf  which  radiate  four  Brmi ; 
from  each  of  the  anne  on  the  mocc,  a  piece  of  duck,  ahoul  lix  inchei  broad,  la 
atrclclied  to  the  annt  of  liieotLrc  mace  m  ilicwn  at  f /.     When  a  rapid  motion 
is  p\ea  to  ilia  rFcls.  lliu  pii'ocg  of  dark  II  tl  tlie  air  in  brink  motion,  by  which 
iiiiii-li  »f  llio  flour  la  forced  Itimu^h  the  boiling  cloth.  Ibo  lenilun  aitU  treintiluiia 
motion  of  which,  by  ibaelatticity  of  the  (prion  tend  topctTcnt  the  clo|;Ki'igUD 
the  iTitrntici'i  of  uo  clolh,  and  ilia  opuratian  of  bulling  procecdi  wilb  gtl 
regularity  and  eipodition.     Aocompanjing  the  dncriptiou  of  the  machine 
the  pnCentee'a  circular,  ore  teverol  crriilicatei  frota  reipectable  raillor*  of  ill 
aoperioT  (flicacy,  which  sUIe  llint  nearly  doublv  the  quantity  of  med  i*  boltaj 
in  a^VL-n  time.    There  it  another  deacripdan  uf  dicuing  innchiniy  in  which  a 
cyliMer  tomposed  of  wire  giaae  tit  varioiu  digreei  of  finencii  ii  employed  lo 
•ilk  tha  meal  iiutcad  of  a  bi>ltlng  dotli. 

BOMBASINE.  A  well  known  anil^  pmduced  byrarioua  mixtnrca  of  oottoa 
and  titk. 

BONF.  ASH.  The  rciidun  of  burnt  bonaa.  The  procraa  i*  eenductad 
the  open  air,  in  large  facajx,  and  the  earthy  taU  which  remaini  fom*  on 
arCMe  ahoiit  half  the  wvif-Ul  uf  the  IVeeh  bon*.  It  it  compoted  chiefly  of 
phoaphate  of  llmr,  and  it  uacd  by  the  asaayon  aa  the  motcnal  for  cupclj,  and 
lor  other  purpoaet. 

BONES.  The  liord  inientible  aiibntanca  of  wbloh  the  tnme  or  eVelelen  cf 
animal  bodie*  it  formed.  Although  the  proportion  of  the  ingiedieoti  loiy  in 
the  bonea  of  different  aiiimali,  oa  alto  in  diUerent  parts  of  the  utne  animal,  tlM 

EL-nerol  eotutituvnt*  of  bonea  ara  at  follow* :  gi'Utin  or  jelly,  aoluUn  in  hot 
lit  not  ill  cold  water  ;  fat,  aopatahlo  by  boiting,  when  it  me*  to  the  top  of  tha 
water,  and  becomea  eonercta  \a  cooling ;  phoaphate  of  lime  in  large  quantity ;  a 
Jlltla  tulphala  a»d  enhmiata  of  lime;  and  a  cartilaginout  aubttaiici-  rrtaioinc 
the  form  of  the  bone  after  tvtiy  thing  alae  bai  been  extracted,  by  boiling  ana 
by  adda.  Tbe  iiaea  of  bonea  m  tim  art*  are  very  numciout.  Both  in  their 
luiural  itaia  aod  dyed,  tliay  ate  made  into  knife  handlei  and  varion*  article*  of 
tuiuiiy  ware.  They  are  exleniively  uaed  in  the  manufaetnre  of  amiiionia,  the 
icftiio  forming  bona  black ;  or  calcjned  to  whtteneii  in  t)ie  open  olr,  they  torn 
bouo  aih,  wueh  lac.    They  are  alig  employed  in  the  preparalim  ef  inalky 
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fUmtt  ud  BctcelMntt  far  tlie  ractidull«i  ol  volatile  tO*,  ud  in  the  pnpkwiofi 
•f  ginat  KM  rMfntlf  bi  Ftsiim,  targ*  ^uantitiM  of  gtluin  ba*«  been  nmwtnl 
ftwabaiiw,  vhich  hu  b*an  wifat^imitily  nad*  iMeMVF*  fw  honiuJis  mUIcti,  and 
natBDnteun.  Tb«  praoM  U  ai  foUovi :  Um  bon«*  atv  fint  broken  bito  (null 
piwMk  uid  ih«B  llin>VD  into  a  keitk  of  boiling  «aur,  and  boilod  tii«B<}(i»rtetor 
n  hour.  When  this  ba>  booomo  cold,  a  quutiitj-  at  Ux,  amouaiing  in  mno  in- 
atanotatoneailj'aEaartlioJ'llieiKwlKofUMboiua.i*  found  at  the  aiufsoe  of  tba 
l!fiM>r,and  ia  ap (lUcabla  w  nan;  luacal  ^utpuM*.  Aftar  tliit,  iba  booMara  ginuxiil. 
Mid  faeilad  in  ci)chl  01  ton  (imci  iboir  wa^bt  of  waUr,  antilabDiMoua  half  i<  waaln). 
wbm  a  rtjj  sulriiioiu  jMr  m  obudnM.  M.  Danet  tecomnwndit  iiMUad  <rf' 
grinding  tba  boMa,  wbich  U  a  work  of  graat  labour,  w  troal  ibaao  with  dilute 
nrirff^  add,  wbkli  diaolvc*  th*  taha  of  Unw,  leavu^  iIm  |[tlalin  untouchad, 
mtt  nUiwMg  (ho  fiinn  of  (ba  bono*  i  ifaia  ia  aftotwanU  <a  b«  re|)tatedly  wailMd 
la  <laar  cold  vater  lo  rr««  U  fra«  all  lait*  of  tba  acid,  aad  th«i)  if  ivoi  rt^uind 
lat  jnatnadiala  UK,  to  bethovoughl/driedby  lanj^axMUMtoagenlloheat,  after 
wbMi  it  U  liute  aSMtad  bji  tbo  ainaapbon!,  and  mil  keqi  lor  amM  t(tiglb«f 
tlma.  It  (hould  ba  oUorrad,  (bat  iIm  b«n«a  ihonid  not  b«  beSad  In  ce^por 
*e•Kll^  ■■  ftdatin  quickly  attad^  that  nKtal.  Ikon  an  Uktwiic  exlenaimy 
uatd  in  ogricullorg  ai  a  manar^  wlwn  nduccd  ■■>  a  coont  povdor:  and  lai^o 
■laantitlM  ara  oeiloclad  (or  tbii  puipoat  fron  vatiotM  patt«  «•  tba  kingdon,  at 
wdl  aa  ftiMH  abfoa^  and  >ent  lo  YoAahato,  wbcro  raoM  of  iha  boaa  ttatk  ara 
MtablMhed,  to  be  sround.    Tbo  animod,  fff.  \,  npnaeat*  a  aid*  eteratiaa 
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of  a  bone  null  of  an  appcovod  oenatructluni  «  a  ia  0*0  of  tba  aida  framat^  ( 
tba  driving  diaft  raxryuig  a  piaio*  «.  «r)ii«li  Hmt  tba  wbteh  i  I0  llw  uii  «. 
ami  Iho  wheal  /  upon  (h«  am  ft  *  i  «r«  •  paif  of  flittod  nllen  And  id  tlieir 
»wf»iatl»e  dMa  t  anil  k,  and  iiinilM<:  in  oMitniry  dirvoliatit  by  tba  aetlon  of 
Iha  two  trlieel*  f  and  m.  aUo  allixad  to  (In*  «une  ihnfti;  ■  and  •  an  anuUwr 
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pgk  at  ralcn  aflxtd  la  the  itaftt  q»i»ip  rMpcetinljr,  and  IftewiM  lurtwd  In 
IWiliMj  firMtloiM  by  •  pab  ot  wb««lt  aiwii  Die  nn>«  axe*.  Th«w  rotten  are 
gewWatJ  of  a  Mtkt  ef  wniught  irnn  diiK^  villi  trrth  natnUiiw  thoM  nf  a 
ntaM-wIiMl,  and  fixed  up  llie  aliaft,  wilti  ■  plain  due  of  MBall*r  diamvltr 
isltrpeaed  between  *«eh  pdr  of  Uie  tooihcd  di*r,  at  abrvn  m  Ac.  3,  uij  m 
arranged  ibal  (Iw  (00lh«i  duCi  on  one  alian  ihnll  fat*  the  plain  due*  on  the 
Blfcw  1W  mort  valvabla  put  of  the  bone*  ii  lint  rcmorfd  or  a  drctilar  aaw, 
•ad  act  aoart  for  tha  uata  tit  nimm  and  «b*n ;  Ibo  jointi  and  nflaae  aiw  thvB 

CiMo  Uia  hopper  o,  and  doieending  upon  the  rollvn  i  i,  are  ended,  and  fall 
I  ihc  boppcr  r,  wDence  Aey  ran  bctwera  ilie  roUtn  /  m,  «bNw  ihar  at* 
ndHwd  to  a  cosne  powder,  wnlcn  i*  coiidue(«d  by  the  riiute  «  (lo  dotted  on**) 
to  111*  rfcHver.  To  prevent  the  Iccth  of  the  roOen  b«Inc  brokeD  b/  anjr 
axotaMTc  rciUtan«e,  the  plumom  bIo«lu,  whidi  lunport  the  matta  1  and  p,  are 
not  >ba(f  l«  the  nde  fr«mi>,  biit  art  ttlaliwd  fai  tteir  place*  brpiu  fMiMng 
Anwf  h  cbaie  moftbce  in  llio  ftvinci,  ^ovHog  the  bloek*  t«  alfde  almg  Ibe 
flanie,  and  the  roUen  aie  kept  iii  cnulact  Iijr  int«ni  of  wtiftbted  keen  it  a, 
pwMig  tipon  ibort  Uudi  y  *,  nltuchcd  to  tlia  pluiiimer  lilocb,  whidi  oany  the 
abaA*  tp. 

BOOKBINDINO  U  the  art  of  eeraricip  tocelher  a  number  of  aepiralc  Icotm 
into  one  book,  and  li  of  rery  noail  atvnqully,  the  invention  being  nnertllj 
attributed  to  one  of  the  king*  of  Fergamut,  to  whom  wo  ar*  alas  add  to  be 
indebted  for  the  invectlon  of  pBrchment.  Bookbinding;,  i>r««Mlv  m  ealb^ 
include!  lliD  binilirj!;  of  nil  piiiitcil  boi'kf ;  wliili;  tcllum-bifiding  u  lb*  tem 
applied  til  the  hindinK  of  every  deicriptlon  of  occount  book*.  Hi*  two  branch** 
are  quilc  diilinci,  uttd  leldoia,  if  ever,  nicceuTuiljr  piaclued  hr  iho  aam*  in- 
dividual :  we  tliull  tln-nfiirc  deacribe  ench  branch  eepatatoljr,  begionlaf  with 
bookblndinff'  Allbouffb  the  Umiti  of  thii  icock  nrecludo  ilici  poMiblQly  of 
•ntering  minulel)'  into  all  tlie  practiaal  dctaili  of  ilie  lubjee^  jret  it  i*  honed 
that  llic  following  aremmi  will  bu  found  Lo  cuiilaln  ■  clear  and  eonbec4ed  new 
of  lh«  iiftliiie  of  each  proceu,  and  of  the  tool*  cmplojod,  with  a  brief  itolke  of 
•OII1C  of  llic  more  itiikine  allcmpta  at  improrement. 

In  bindins  ptiiiied  book*,  they  are  gMierally  received  hy  the  binder  m  •beet*, 
which  are  fuldcd  into  qnartoe,  octavo*,  duodecimoe,  &c.,  n>  the  eaea  ma)-  be. 
Thia  proccii  I*  airiitea  hj  certain  catob-marku  or  liitnaiiiice^jffiKled  at, the 
bottom  of  oadi  ebeet,  hy  attending  lo  wUcli,  and  keeping  the  fdUo  of  one  paga 
on  lh«  foUo  tt  anollMr,  and  at  lb*  aam*  tino  peeeervtng  lh«  neoeatatr  eorre- 
ifendane*  belwaca  fbe  foot  of  each  page,  the  work  will  be  properly  folded,  and 
•BuaUimiu^cf  mania  preferred  ibruoghoul  the  woril.  The  book  having  been 
feUed  and  pteawd,  u  neil  beaten  on  a  large  imoolb  *lone,  willi  a  cait  Iron 
bcU-ahaped  hainmrr.  wrigbing  from  twelve  to  fouiteeo  pound*.  Tliii  bcacinj; 
teqnire*  sreat  caro  and  Rkii(uln««*  on  Aa  part  uf  the  workman,  and  varioua 
atl*nnt*hav«  baeo  siadc,  at  different  period  to  tuiwneda  th*  proccat,  by  ibe 
ua*  oifaydraulieand  othn:  pancrful  prrnee;  tLcic,  lioircver,  baea  proi-ed  unlit 
for  the  purnoie.  ^[envrally  cn>oaiiig  and  diaflguting  the  wmt.  Mr.  Bum,  vt 
Hallun  (ianVn,  h]ui.  however,  tucoecded  in  randiefing  book*  •xiremely  eompaet 
and  aolid,  by  pauing  Ibo  ineeta,  when  folded,  between  a  pair  of  poverAil 
nllen;  anduiamelhodw^IlevcrnlttanfnqMneda  the  old  laborioui  and  imperfect 
one  of  hammeT-bMttng.  The  apparatu*  tt  Mt.  Bum  conaiai*  of  two  iron 
ejiindcn,  nUmt  12  incbea  in  diameier,  ad^natable  in  the  uenal  manner  by 
•crFwav  and  worked  by  manual  labour  aipplwd  lo  one  or  two  cranked  handlei. 
A  boy  ail*  in  froni  of  the  prcu,  who  ^nthcn  the  thecti  inio  packed  by  placing 
two  or  more  upon  a  piece  of  tin  plale  of  iho  same  aize,  and  coTcrinR  tncm  with 
anollier  place,  and  thu*  proeerditig,  by  aliomating  tin  plalea  anij  bundle*  of 
•haeUv  tul  a  aofflricnl  qunntitr  have  been  put  twether.  which  will  depend 
mady  on  the  Ihickncia  and  liiiidcieii  of  the  f«per,  &c.  Tlie  pocket  ao  fannied 
■  ifcm  paaerd  belweeii  the  mliin.  and  ii  racaired  by  the  man  who  lurm  iha 
vlneh,  and  who  hai  lime  lo  lay  ihe  ehoeta  on  one  lidc,  and  hand  over  the  tin 
plalei,  by  the  lime  that  the  buy  haa  prcoared  a  iMond  jinckel.  llic  time 
Mcupiod  In  ihit  prove**  ia  about  <in*>twentloth  of  that  requiaile  for  bealine.  it 
b  not  merrty  a  uring  of  lime,  however,  that  ii  gained  by  aiiiig  ih«  roIlia(- 
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Vtw.  for  ihr  paper  ■*  rendered  mi«k  tmoollivr,  wd  llio  compraMinn  ef  the 
book  ia  oMr-Mtli  gmHex  than  coiiM  hiin-  bten  dbtainnl  by  liraltnj;.  llU 
8ddM7  of  Aril  |>r<««nl»d  Mr.  Ihtm  «itli  ibrtr  ii\-m  VulcM  ninlnl  for  hit 
invmlian,  vliieh  i*  now  in  vny  gciKTal  and  pkuhmv*  imc.  Niiwlj-ptiiittd 
wsriM  will  n«t  admit  «f  twallag  or  rolling-,  and  bouka  mliloh  ar*  vtAf  la  be 
iMwnUd.  do  not  rradn  mM«  ihu  a  nod  ]trr«riiig,  Aftrr  brntfaig  m  reniop, 
Uia  book  li  calUlM,  and  tlio  platM  (if  anjr)  put  in  Uieir  raif  fctJTe  pbuw.  Il 
hihvn  mil  in  llM  Handing  prvw,  and  afttrtwiiainingtlMr*  a  ahott  time,  bukcn 
out,  and  ibc  «utc  hnnt  ^ded  at  the  bMiiuiine  bm  ettd.  lie  book  it  itini 
ukoii  nn  bci«i-pn  tli<>  cxiendM  flnrm  of  naoh  IwBd,  and  the  back  md  head 
kiiorki-J  up  nieo  and  R^uatiT;  on*  eide  of  iha  book  h  tkim  laid  njm  a  pn<i9i«je 
Wnnl  u  Ih^  aa  the  book  itMlf,  bejMid  which  the  back  mial  project  about  luw 
an  liKh)  a  ttcawd  prtMing-beard,  eeftMponding  is  tita  and  poMtioo  with  tlie 
bmnr.  u  plued  upon  IW  uppor  aids,  and  Iha  bonni  btfag  irmly  grwpnd  with 
Iha  lift  hand,  the  book  b  lowered  into  tb»  cnttinfTWas  which  ia  icrcwtd  up 
ilicfai,  and  a  certain  numbtr  of  gntn^  aoMmlkig  tu  lb*  ria*  of  tho  book,  are 
«ut  in  the  back  with  a  ttoon  taw,  Ar  the  ivctrpttan  of  tho  «ar&  e«i  wiiich  tite 
h«ok  it  M  ba  Hwed.  After  MwiOB^iha  afctioni  are  parted  by  ptaaliij.  a  folding 
atid  np  aad  d^wn  botwom  ihtoe.  11«  book  la  ihtn  lalten  t»  a»  Mwinffmi, 
ef  which  the  Mcoaapa^iq  it  a  iqattuUlkat.     It  conaittt  of  a  aioul  Bai 


board  o  a,  and  two  upright  aenws  H,  with  •  lonj;  ofKnfot;  bolwMQ  tbom.  A 
lop  rail  e  ritei  and  fUl*  opon  the  arrewi  by  mtana  of  two  niHa  d  A  Scvaral 
Mrdi,  (ulttd  htilBa  and  number  to  the  kind  «if  hooka  which  are  1»  bo  ie*n,  are 
ntlaehed  to  the  ruS  r.  and  art  to  oorrnpood  with  ih«  tawad  j^roorat  fat  the 
back  of  tha  book;  tho  eord*  beins  cwried  down  thfonob  tbo  apttrtBtv  la  ibo 
bed  of  tha  pt««>,  are  balened  UDJinieath  by  meoM  of  bnua  kay«^  of  wblch  * 
iiaRproMtatiw.  Tba  Bumbar  anddlManecs  arihebnndiaraiiadteaibitnnY, 
md  are  dfapoaed  aoeerdlea  to  the  ftutey  of  the  warkmnn ;  it  may,  bowom,  la 
general,  b«  rf^pibled  aa  Ealtowa:  32nM«.  three  bandi :  ISaaoi.,  ISnuta,  i*aa^ 
■ad  tWD-inf  410*.  fmr  band*;  reyd  Bra*,  aud  wbole-shcet  Ilea,  five  bonds: 
and  fnlioa  tnm  At*  to  eoven  bandt.  In  tawing  iha  back  two  oxaa  grooratafn 
oiad*,  one  at  each  Rid  of  tb*  book,  for  the  ealeh  or  kattla-atfleh.  The  hoafc 
being  pUcod  with  the  book  towarde  the  aewtr,  and  the  title  upprniMal,  tha  By- 
ttaf  or  Olid  papot  b  Ant  laid  upon  ih*  preos  and  aawad  to  the  oofda,  by  paadnf 
the  needle  to  the  firM  t4gbl-hiiid  move  cr  eatdi-alileh  natk,  eridi  the  right 
bud  i  the  left  hand  being  kept  in  the  wiiddle  of  the  eedioa,  reoe!*et  the  n«c(!lc 
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and  dram  it  tlinnigh,  leaving  two  or  tliree  incliei  of  llie  thread  undiavn.  Tht 
naedle  i*  then  returnad  out  on  the  bead  aide  of  the  bond,  received  bj  the  risht 
hand,  end  paued  through  on  the  other  aide  of  the  band,  by  which  the  thread  ii 
conducted  round  each  band  in  auccesslon.  The  needle  being  canied  along  the 
innde  of  the  aedioa,  and  led  round  each  band  in  this  manner,  ii  at  hut  brought 
out  of  the  laat  ffroore  or  left  hand  catch-stilch  mark,  llie  fint  aection  of  the 
book  ii  then  taken  and  lewed  to  the  bandi  in  the  nunc  wa; ;  when  the  needle 
GOmee  out  at  the  catch-ititch  mark,  over  the  end  of  the  thread  left  out  of  the 
flj-leaf  in  the  fint  lewing,  the  thread  is  lied  to  it  in  a  knoL  The  remaining 
•ections  are  then  aewn,  the  thread  being  fastened  through  the  catcb-stitch  of 
each  preceding  (ection.  Care  mu>t  be  taken  not  t«  draw  the  thread  of  the 
cstchAtilchei  too  tight,  but  to  keep  the  back  equally  swelled.  A  number  of 
boc^  may  be  sewed  one  on  another,  till  the  press  is  Uiree  parts  fiiH,  care  being 
taken  to  fmish  off  the  sewing  of  each  book,  and  not  to  catch-stitch  them  together. 
The  proper  number  of  books  being  sewed,  the  strings  are  cut  from  the  rail,  and 
unfastened  at  the  bottom ;  the  books  are  then  separated  and  the  bandi  cut  apart, 
leaving  about  two  inches  on  each  side  of  the  book.  After  aewing,  the  back  of 
the  book  is  glued;  and  when  that  is  dry,  the  ends  of  the  hands  are  opened  and 
scraped.  If  the  book  is  to  be  lined,  which  is  customary  with  ell  halt^eitra  and 
other  superior,  work,  it  is  now  done,  either  with  fine  coloured  or  marble  paper. 
If  with  marble  paper,  the  sheet  is  folded  with  the  plain  side  outwards,  one  half 
of  it  being  pasted ;  it  lb  laid  between  the  Sy-leare>,  into  the  fold  of  vhicb  it  is 
closely  worked ;  the  other  half  is  then  paited,  and  the  next  fly-leaf  ruhbed 
down  upon  it,  any  superfiuous  edges  being  cut  ofi'  with  the  shears.  This  done, 
the  back  is  next  to  be  rounded,  which  is  effected  by  laying  the  book  on  the 
press  cheek,  with  tlie  fore-edge  towards  the  workman,  who  presaea  the  lingers 
of  his  lefl  band  upon  the  book,  and  at  the  same  time  draws  it  towards  him, 
gently  tapping  the  back  up  and  down  with  a  hammer,  oJtematety  changing  the 
■ides  until  the  book  is  uniformly  and  eflectually  rounded.  The  back  ia  then 
■queezed  in  the  cutting  press  for  a  few  minutes,  which  seta  it,  and  the  book  is 
then  ready  for  baciviff.  Tliia  conaiats  in  formbg  a  projcclion  of  the  back  on 
each  aide  of  the  book,  aufficient  to  cover  the  boards,  and  is  done  by  placbg 
cutting  boards  on  each  aide  of  the  book,  within  about  a  quarter  of  an  inch  of 
the  back,  or  aceordine  to  the  aixe  of  the  book,  care  bein^  taken  that  the  boards 
are  parallel  with  the  back,  and  at  equal  distances  from  it.  The  boarda  being 
tightly  eraaped  by  the  left  hand,  are  lowered  into  the  cutting-pren  and  screwed 
tight ;  the  back  is  then  hammered  gently  and  uniformly  all  over,  which  causes 
it  to  spread  over  the  boarda  ao  as  to  form  the  required  ledge  or  projection.  If 
any  roughness  appears  on  the  bsck,  it  is  removed  by  scraping,  and  cleaned  off 
with  paste  snd  paper  ehavings.  The  boarda  for  the  cover,  which  are  brown 
milled  boarda,  having  been  cut  to  the  rpquired  aize  with  Ehears,  or  ploughed  in 
the  cutting  preaa,  two  holes  are  pricked  with  a  budkin  for  each  hand,  one  of 
tbem  directly  opposite  the  hand,  the  other  about  an  inch  beyond  iL  The  first, 
for  8vos ,  should  be  about  half  an  inch  fi-om  the  edge  of  tlie  board,  tlie  others 
about  an  inch,  or  for  larger  works  ntlll  forwarded.  The  bands  are  then  drawn 
throush  the  outer  aide  of  tlie  board,  and  passed  through  the  other  hole  to  the 
outside  again,  where  (he  enda  are  spread  and  pasted.  Each  board  ia  then  opened, 
and  laid  eeparately  on  a  smooth  piece  of  iron,  and  the  stringa  hammered  flat 
The  boards,  which  should  not  be  put  on  loo  tightly,  having  been  properly 
adjusted,  and  the  back  examined  to  sec  that  it  has  not  been  deranged,  and  the 
defects,  if  any,  remedied  witli  the  backing  hammer,  the  next  step  is  cutting 
the  fore-edge.  For  this  purpose  the  boarda  are  thrown  out  of  the  grooves  or 
ledges,  ana  then  brought  to  a  perfect  level  with  the  back  by  knocking  on  the 
cheeks  of  the  press ;  a  aUiing-board  (of  oak  or  brech,  and  raOier  wedge-shaped) 
is  then  placed  on  the  left  hand  side  of  the  book,  and  another,  called  a  nmner, 
on  the  right;  the  whale  ia  then  placed  in  the  cutting-press,  the  runner  being 
brought  even  with  the  light  cheek  of  the  press,  and  when  properly  adjusted, 
the  press  is  screwed  up,  and  the  fore-edge  ploughed.  After  cutting  the  fore- 
edge,  the  book  is  taken  out,  and  the  back  rounded  as  before,  when  a  corresponding 
groove  will  be  ti.imed  in  the  front.     The  head  is  next  cut  by  knocking  the 
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Dootili  tlriLiRht  up  irilli  il,  keqiine  dwm  id  lli«  l*i]go  pnwliici^  bv  backing; 

the  ctiltlrig'Wrd  Diiil  niiincr  art  l£ni  applied  H  before,  and  llielicuiploiighiN. 

For  I'lilliiig  tlio  oppoul*  J 

riid,  tlic  Iioardf  ore  ilipprd  '' 

below  t)io  lii'nd  a«  mucli 

M^n  u  it  il  iulcndtd  iboy 

utoll  prejtct,  wlilcb  >1idu)(I 

ba  nlbor  ItH  llun  tm  (be 

teut-tAgt.     A  nnall  piece 

oornor  of  cadi  boatd;  and 
tbe  boards  being  rriiliurd, 
Uiara  irlU  be  fauiid  a  iuffi- 
dent  proJMlion  fur  batb 
en^ 

Tbe  niiiin][-]<r»a  vtiich 
baa  beeii  refcrnd  to,  oon- 
(iau  of  two  aiToog  wooden  elveeki  /  j,  c«mii««U<l  by  Iwa  ibdo  ban  A  A,  and 
l«»  wooden  acrewi  i  i.  Upon  ih«  ebcak  /  art  two  f[ai>ka  ibr  (be  plough  (» 
work  in. 

Tbo  ptonjifa,  wbieb  u  Ibe  cutting 
imlniBient,  coruuti  of  two  atdM^  k  I, 
Moiiwcltd  hy  a  aerew  m,  and  (wo  lUde 
bjn,  n  n.  A  knile  a  »  fiialen«d(o  tho 
■uidtr  aide  tS  (ba  dierk  t,\>j%  itrong 
ufuarc  bolt,  wbich  talr*  into  •  groove 
out  on  (be  oircutnlitreaM  nf  (bt  tcrow 
ai.  and  prmMa  H  from  moviajt  U>cr- 
ally  in  th«  ebMk.  When  ib«  tcrow 
b  mnrnl,  th«ref«tv.  (Ii«  two  lidm  of 
ih*  |)lMiKh  appreacli  to  oi  reorde  from 
eaeb  oilier. 

Vofioiu  atlcMpb  hav*  at  dilbrent 
(lain  been  inada  to  Imprai'a  (ho  ouitinr- 
nwa  and  JU  appurtenaneea.  Mr. 
Mxlor,  of  Lowe*,  propoaad  lo  obtUU 
■no«(  of  lb*  inconTwaieMct  atieDdinK 
tlw  UN  ol  the  CDtnouin  plougb-knlCr. 
Hit  Improwd  knif#  eumdttrd  of  a  braja 
•rgun-tnolal  ttock  y,  havinft  a  dovc- 
tailod  grooie  on  ili  imdir  aahce,  in 
wbieb  «ltdn  a  ilLfl  blade  or  eatlCT  r, 
wbkb  il  kept  in  any  reqiiin^  porilioD 
\n  a  tei  ktcw  «i  tlx  upper  pan  of  the  i(i>ct  ai  j.  Tba  great  advaatag* 
of  Ikit  knife  i^  that  vbrn  once  mijmtVf  adluated,  tb*  Uado  nay  b«  chained 
and  gTDuod  ad  mfimttm,  vilboul  acrangitng  tne  aduutnunt  of  the  stock. 

In  the  year  1800^  tbt  Sodeiy  «f  ArtaprsKntod  Mr.  J.  llaidie,  «l  Glaigo'. 
wiili  a  TewaH  foraBun|»«vcdcaHin^pi«aifotboekbBider«,  wlitcfaiideUnoaled 
In  tbe  cut  at  tbe  (op  of  pan  3S4.  t  it  (he  left  hand  cheek  of  tbe  prm^  con- 
nected wiib  a  frwBo  r  F  f^  hanng  two  froovat  on  tba  iiialdo,  la  which  tbe  cbeck 
w  slidn  backward  and  focaard  by  nacaaa  of  the  iron  acitrw  r,  wbich  ia  aaciirad 
to  it  Inr  a  collar  U  i/.  a  ai«  the  f^M  tor  tbe  plougb.  Tbo  adTaalagca 
claintM  for  thai  prew  arc  ila  liwplaeitjr,  gnat  power,  nnil  incrravd  facilitj  of 
BMi  ai  oeoipared  with  other  pwnw, 

But  iho  meat  Krildng  improvement  !•  la  a  cuttia^pren  TteMtly  conatnMted 
by  an  ingenioua  niealwitk  named  Penny,  whidi  pranuan  to  be  of  n«a>  pratti- 
cal  uiiliiy:  tor  with  thia  prM^  an  indillintet  wortnan  will  cut  ua  eOgM  of 
book*  or  poptr  wilb  mnthaaialical  aocaracy  and  prMuicB,  which  the  wen  bMt 
cutter  with  tbe  ob]  prcea  oonld  never  aoecmnliili.  Pcan'y*  prew  osoMta  «f 
two  choek*,  wiib  Kr««t  aad  tlide  ban,  aa  ia  (fee  ordiMry  inacbine ;  but  to  (ha 
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UDil«T  ddn  of  the  left  hand  chork,  a  framing  A  A  ia  attached,  whicb  pM^H 

MowdJaliincc  under  (lie  bihn  cbcck.    Within  lUi6niav,apUtfaniiBnMaMMl 

fillb,  ptrfcctly  pftruUrl  nith  tlio 

upper  nrfaM  of  ihc  wcu,  bjr 

mtaiM  cf  a  fack  to  wbidi  the 

pifltfom  ii  auaehad.    A  pniwi 

at  C,  glvw  motiMi  to  th«  ncfc. 

Od  tiM  axi*  oftlip  pinion,  and 

ou  tha  loft  band  tide  t)t  iha 

]»«■«,  then  ia  a  largt  nhoci  D 

which  lli«  voikiuan  Inma  villi 

his  hand,  to  gl*«  tho  pladbrni 

til*  mcntiry  doralicai,  &iitig 

it  ia  any  poitiioii,  by  in«ati>  « 

amalleauh.  At  tho  platfurm 

iDOfM  pcrfiMdv  poralUl  «tlli 

the  niitaoe  of  tlie  poM,  and  at 

itglil  aoglaa  t«  the  frame  A  A, 

it  follMn  that  any  t)iin^  tntfng  on  the  plaiform  will  be  out  ttuo  (hiwiieh«il  Iia 

whole  ihicknaM.     Thii  lui  bt«n  ihewn  to  he  iIm  caia,  b^  taking  ofTctiuoctt- 

livelf ,  ihavlDg*  from  paper  the  thirty-icounil  of  mi  tneh  mdo,  vkidi  wct«  per- 

ftdtly  aconrate  tkmnKnoul,  from  flni  lo  UaL    The  mpndng  noounuT  of  lUa 

praai,  howevar,  wouJd  bo  of  little  nrul  with  ptot^h*  vni  knivai  of  itiG  unial 

doaeription.    Mr.  Penny  hu  thetvfure  m>  ftr  impnivtd  the  plouffh  aa  to  maka  ll 

a  fit  accompaalmcnt  to  hii  prcut    For  (hit  purpoaa>  tho  niin,  tcnw,  and  tlida* 

km  arc  made  with  cxouidcrablo  t»xr,  tho  under  aurfiiac  of  the  ndo  being  (hod 

with  metal,  wlii<^  on  the 

lilght  hand  udo  b  formod 

into  an  B[qirapriato  bed  for 

dw  kBil«.  ai  at  E.     Tlie 

knlf*  b  of  the  fonn  abcvn 

at  Pi  the  blade  ia  (daced 

ditacdy  undn-  Oie  »ar<r, 

and  aecund  by  tao  Ktew 

bolti,  in  lieu  of  loie.    The 

bod    fdc   the    kuiCr    ht'tni; 

Mtal,  and  the  ktill*  itiolf 

being  accuntely  ftaithcii 

no    tadioui  amujtaa-iit   l« 

«r«r  noenuty.     The  kiitfe 

btriitg  In  the  tv*K.  ttaiiib 
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tob«atl:vtU,uulibtplauc1ida«*iMttwirtafcMit)ik«tbeolda«Mt  Mr.Ponny 
NMlTvd  ■  nmui  Inm  iheSodM^  of  Aiti,  in  1833;  Rir  hli  iaiftvni  fhvfi. 
Tlwiimiiliin  iiiiw  iiiijiliijiil  lit  U»Aliiiiilin  iiiiwllj  ilniiiiiiiwimiwiiw  |ww. 
<rotk«il  hf  a  bag  Urtr,  lo  irbcb  die  power  of  •  wimUaM  b  NnMimM  add*^ 
IbTinf  Ifaiu  bridf  noik*d  mm*  of  ib«  cMtetiiBmr  wlik4  !■  mojfliifti  hf  iIm 
bookfaiMar,  we  Tctvn  to  Ibe  book,  Ihe  cdjtea  of  »Uek  had  jort  iten  «Mt|  dia 
UMt  lUiift  tharaforo,  b  to  ornamMt  ib  edM  «bUi  b  4au  aiihar  li^  eoloiiitaSk 
loniUni,  natUiiig,  or  gOding.  Tht  OM  of  ibtaa  pinciaiii  la  Iha  noat 
wnal^  and  fa  that  muaHf  adopted  Cor  the  ooanmicat  week.  TIm  hooka  hafaic 
Uiauc  ut  th«  other,  or  ecrowad  la  dia  cattipg  pwaii  iha  ooloui  fa  wlbd  vitE 
a  ^>oiig«.  Tba  cokora  msalty  cin|iliiipd  &  thu  pwpoae,  ate  Spiil-hlMk 
frown-umber,  Kinr'a-fcllo*,  DwcMak,  8(wlih  hrnwn,  and  VamaiLM,  BilM 
with  Mas.  SptiaUlnf  U  pnfenMd  bv  dippiDf  a  allff  hnuh  in  iho  edmu,  and 
•BiUng  it  upon  Ihe  ptwain  held  w  Om  laift  band,  bjr  which  tneam*  Ch«  oolonr 
fa  thrown  wpOB  Ibe  book*  in  fae  ipoci,  aad  a  lUtla  pnetlee  enaUta  the  Mrktnaa 
lediitTibMUtfaeniTarvaqoaUyBlloeBrtbacdgca.  Bouorkin^of  baokAbowcnr, 
are  geneiaUy  BaiUt4  on  ih*  edno,  the  patlanu  beisc  Made  lo  oonaaposd  with 
Iha  luoriiU  paper  linliiK-  Maifelinf  b  pat&nnad  aalbUowa;  ftttaiwh  b  fvcK 
«iM  of  a  maTcnifnt  tiMv  *hoiil  two  inehea  dacpk  wUeh  b  filbd  vMi  deaa  |^D»- 
waier;  varioua  nlo«i«d  figmatt,  ^pound  hi  ipMti  of  wiae,  and  aoixed  ««b  « 
nndl  qoanlkj  of  OMall,  aM  ^um  ibrown  upon  me  enrbea  of  the  g«n-walra,  and 

a  Mad  hi  variooi  brau,  aooivdniR  to  the  numi  that  fa  dcentd,  w(ih  a  quill 
eeaohL  The  vrofr  pattern  befaig  ettatned.  lb*  book  fa  ibd  between  two 
boardi,  and  the  cdgta  dipped  inio  (bo  tm^  «b<n  die  floatiBg  (olotiti  faacoaaa 
inuiif«T*d  to  iheV«fei  eold  wMe*  b  Wnadblelr  daibad  e*er  lb*  «dgM^ 
wbbb  eeta  iba  caloun,  mi  gim  ihain  •  dear  appeaMnoe.  If  Iha  edgea  are  to 
he  gib,  Ibe7  «t«  nicely  oat  and  dad  between  twoboanb;  the;  an  than  apo^ad 
omr  with  jMflow-ocbt*,  which  fa  tctaynl  off,  and  (he  edfea  ndibcd  dn  with 
paper  ihavitigL  Parchment  tbe,  or  a  dio  WBipaaed  of  eanal  natta  of^  water 
and  white  «f  eggt,  u  Uid  upm  tli«  book  cdaai  and  cwrefwl  wiib  gM  bafi  it 
U  Chan  drfad jn«d)uJl7,  and  btfen  b  g««  Mba  hud,  fa  bumbbed  widi  an  agato 
hmfabcr.  Tho  odgee  ara  then  protected  ftnin  faihny  daring  (be  rtaiainder  of 
the  proora  ly  a  paoer  ooreting.  Headbanding  then  foJiam^  HenMuda  ara 
ot  nni  hin^i,  «te.-(  m  and  werivdL  11m  Muck-on  beod-hnnd  u  fumtd  by 
cutting  a  Dicce  at  Mtlped  ear  eolourad  ILnait  about  an  inch  deep,  and  equal  la 
lingib  M  OM  thiekneee  of  die  book ;  cne  lidc  i*  pasted,  and  a  pboa  of  well-twiilcd 
eorii  laid  aoeee  one  third  of  It*  wtdih;  it  fa  then  bided  awer.  cndoeiu  tba 
atring,  and  worked  well  up  to  it.  The  back  cf  iha  book  bciag  ghw4  Uia 
Unan  fa  kid  upon  It.  the  oonl  or  headland  hnnw  placed  SM  «fm  (ha  and  of 
ibe  loavo.  For  kll  txtn  wotfc,  howeear,  tba  head-bandi  aia  ««(k«d  in  the 
lUlowinc  miuitier.  A  iirip  of  ihifi  nlluin,  beaad,  «r  atrinn  pnparad  by  rolling 
it  Ugbtui  pauad  paper,  ■•  i*kni  of  adlmoiaiea  luited  loihe  aiie  of  the  book; 
Mom  well<twiital  iilk,af  twoor  raore  eolcnica,  u  then  taken;  if  lwoooleuf>  are 
nted,  tlie*  are  dodhled  and  lied  together  by  the  cndi^oiM  of  them  being  pea* letuly 
eqwipped  with  a  needle.  Tlie  book  b  iliVn  placed  In  iba  c«tlnK>p(Mi  widi  Iha 
bath  tiapwnpoat,  tba  bind  toward*  ibe  woefcnuui,  and  eoniidteab^  ebraied  i  tba 
naadla  1*  tb«n  paued  ihtmigh  die  meddle  af  die  leooad  aectioa,  on  tba  tcA-hnnd 
»da,  jnet  bohiw  the  ealch-atiKh,  aad  drawn  out  tu  enough  to  bring  the  kncrt 
JoMuglbetw«rilk«cloaoiiito(faeBiUldbafdiciMlkn|  ihe iMadleblMD brou);)it 

Sand  paaaul  uafai  duwwb  tbe aaaia  phce,  and  Ihe  ailh  drawn  naariy  cIom ; 
reond  (trip  b  placad  in  On  loop  ihua  fbrmrd,  tnA  Uio  lilk  dtavm  tighl 
with  die  left  hand;  tha  olbcr  iOk  u  brougbt  orce  with  the  rigbl,  and  ptMrd 
under  and  over  the  head-buid,  when  that  m  liaU  tight  widi  tbe  Wt  bond ;  tha 
otbcv  «lk  i*  now  put  over  that,  and  alw  onder  and  orar  (be  head-band ;  (hajr 
«e  dun  worked  allenatcly  over  cock  odter,  aa  Gar  a*  tha  viiUfa  aeedon  tf 
the  beak,  ibnnigli  whloli  ihe  iweiUe  ii  pa»wl  bdow  Iba  ealchatJlch,  and 
bm^ht  mrer  tba  bead-band,  when  (bo  weefcing  b  proceodad  with  aa  befuta,  aa 
br  a*  dw  faoi  aeodon  bat  m»:  the  needle  b pawtJ  tbnwgh  Ihb  aacdon  and 
over  the  haod-hnnd  twiop,  and  Unally  foManad  sn  (ha  back.  Hie  eadi  of  (b« 
baad-haud  arc  (bw  cut  olT,  afaawt  cloaa  t«  Uie  dk  W  Mcb  end.    llie  put 
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pivduccd  by  worVbg  niw  lilk  ov«r  tbw  otiior  it  tiaStA  tiu  braiding,  wtiicli  (vrm* 
the  phiieipol  boiialy  of  the  boiid'baiid,  aiu)  xhould  be  nngti  tleie  donn  upon 
lite  Icavn  «f  tbc  book  «n  lli«  iiuid«  of  tbe  band,  whicu  ii  tvmlj  inBiiMed. 
fiolli  eiidii  at  llio  book  haniig  bnn  worked  in  tliU  «•)>,  tb«  clu*  biuth  ii 
drann  fti-tDH  ihc  hack  cf  Uw  band*,  wbicli  itrmglluni  tbrm  *nd  keep*  ibem 
in  llirir  jiropn  place*.  It  t*  no«  the  niual  practice  lo  niiik«  a  liullow  back,  en 
Bccounl  of  lU  cnablinf  the  book  to  crpai  better,  and  dio  procrrinit  the  UadieT 
liom  ctnckins.  Xlie  bolloir  hack  U  furmeil  bjr  cutliug  a  ttrip  of  cartridn 
I>«p«r  twice  the  width  of  lh«  back,  and  the  tamu  Iciij^h ;  tlii*  ii  foldfd  in  hall^ 
and  the  back  bcios  frnli  glued,  es«  half  of  the  foldiNl  paper  U  aluek  on,  ih 
«lh(v  liatf  being  doubled  upon  it.  If  the  book  U  tu  haw  rtived  hutde,  th* 
kre  DOW  put  on ;  Ihaj  tM  femml  of  ttrtu  of  thick  leather,  aji  wide,  and 
■iich  diatucn  ffom  each  other,  ai  taste  sirMit*;  they  arv  ^)aeA  on  the  to 

bnrk,  Hiid  Jinird  ityta  nl  the  endi,  the  lidoii  licing  krjil  ahtup  and  aqiM 

Tliejr  ere  used  to  give  a  neat  appMnuice  lo  the  bacic,  and  ant  a  great  improvo>1 
Ment  oa  the  old  luvthod  nf  lewing  the  book  mi  ralaod  Wild*  Iti  li«u  of  the 
eankin  cords.     The  book  b  then  ready  tot  cororiniT,  with  IcalUcT.  if  lo  ba 
who1«  bound,  or  with  leather  uid  pvxr,  if  lo  be  only  balr-huiuid.     For  vboh 
binding  ihe  leotlier  u  oil  about  holran  Inch  larger  nil  round  tlton  the  boob 
and  cnieAiUv  pared  round  the  t4ge  with  ■  *haip  knife  on  a  piece  of  imo 
Biublo  i  it  !a  llien  patted,  folded  together,  mcl  left  a  few  tnltvute*  for  tho  ) 
t«  *Mtic  in ;   it  b  then  opened  out,  and  the  book  laid  on  ono  half  (the  fore- 
bring  toward*  the  worknun),  utiile  the  oiherhnlf  it  cirrfiillynad  tightly  dtawaj 
tmr  tho  bock  and  ujiuvrma*!  cover ;    tJio  coven  bi'ing  tlirn  adJQ*t*d  at  Ihaf 
head  and  foot,  and  pulled  forward,  the  edfcn  arc  turned  down  and  the  endal 
luckid  in;  (li«  oornere  b«ing  taiaed  an  woikod  tucvthiT,  and  tliepartao  raited] 
cut  off,  and  the  licad  and  foot  piece*  beini  unoothcd  down,  the  Iote-c4to  P 
b  folded  oi'CT  ihtm.     llie  head  of  tbe  boi»  ii  then  BMtly  aet  with  (he  uldii 
aliclc,  pr««inK  it  fawardt  in  tho  joint  where  tho  comer  wot  lakm  off  llie  Iwurdi^ 
and  Batting  toe  Itatlwr  over  the  lop  of  the  hoad-bandi ;  the  form  thiu  given  in 
the  d4aipBlateMpeman«a%  retained  when  dry.  lflberaiMdbanda,pr«vioutl]r 
dittcrlbetl,  are  ntM,  a  pieco  m  fine  cunl  it  tied  round  the  book,  (the  edgea  being 
■lUTded  with  a  piece  of  board),  preaiing  on  the  npper  and  lower  lede  of  coeb' 
band,  «  hich  brinn  the  tortr  chiec  upon  the  back,  and  prcaervot  the  dittaidneM J 
ef  the  baud*,      ror   hair-boiiud   bookt  a  ttrip  of  leather   it  cut,   about  aaf 
•nek  longer  iban  the  hack  of  llic  book,  and  of  mfflcinit  width  to  lay  wi^  o*(X  j 
tbe  boaraa ;  tho  Jeather  comer  pieon  ore  cut  of  an  obbiDg  quadtongiilar  thapa. 
'riie  leather  being  pored,  llie  cornrr  piece*  are  piii  on  fint,  and  iho  back 
alUrwardt,  being  worked  in  Iho  tame  manner,  and  with  the  uiine  core,  ai  tlia 
whole-bound  book.     Marble,  colonir  J.  or  otlicr  lincy  paper,  it  <!ul  of  a  proper ; 
tiie  and  form,  and  piuud  on  iho  tlilt*.     Smoulh  tlir<p  and  calf  binding!  ara  I 
ft«i|tteiiily  ornamented  by  matUinR  or  iprinktiux,  which  u  nerformtd  by  threwinr  I 
vanoni  colouring  liquidt  on  llw  covn  hIiiIc  it  is  wi't  nitb  water :  but  ihen  Gil 
M  great  a  vario^  in  iheio  prootuei^  both  (•(  colnnn  and  pattnni,  that  there  ii 
DOt  i|WM  (br  tbcir  enumeration  here;  nor  arc  thity  of  much  impoilsiice  at  ihia 
liB^  the  eolmired  ksiliere  having  Wii  brought  to  ruch  perfection,  and  in  aa 
gMeral  «m^  a*  to  render  the  employment  of  (piiiiklinf:,  &*&  of  more  nn^ 
occomnoc  than  formerly.     Thc/onfanUHj)  of  ihe  book  it  now  completed,  ud 
it  i*  bAnded  over  tu  t)ie  lliitthcr.     Tlie  Ant  itep  of  (he  flninlier  it  to  woih  tlie 
cover  of  the  book  with  pwie  or  glae  water,  to  prercnt  the  K'airc  from  tinking 
in  and  tttiniiig  the  cover;  when  tlic  niiiig  it  dry  (he  cover  i«);luiied.  Morocco 
and  (Dan  mjuira  to  be  glaired  hut  once^  tliceji  twice,  and  calf  iliree  tiinea ;  thia 
done,  tbe  book  u  ready  for  ffilding  and  letlcrini;.   llie  place*  where  the  gilding 
ii  lo  be  aiAJicd,  are  then  tlij>hll]r  greaaed  with  palm  or  iwoi-l  nil,  and  covtttd 
with  gold  leaf.   While  letiering  and  gibling  tlio  bock,  tho  book  it  placed  in  tha 
CttUiD^pri'**.  uiih  the hooda liule elevated.  Thebrati IcUenhaTingliemteleclad 
and  Uud  ill  their  proiH'r  uidn  befere  a  lire,  are  moderately  heated ;  before  oniig, 
ihry  ant  uicd  on  a  piece  of  waMe  Inthvr;  whoi  at  tbe  proper  lenperatttre, 
iLry  arc  torabljr  impteaeod  upon  the  gold,  one  after  tho  oilier,  care  behig  token  l« 
keep  thorn  Mmigbl,  upright,  and  at  uiiilonn  dl 
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,._._  ikBL    Tlie  whol*  of  iho  Ictlcn  bcinff  wcvted,  iha  ntptrflDOua 

ii^nd  off  with  an  oitcd  ng,  lo  Blikli  it  Mtnt,  and  akn  Mtnmed, 
r«g  U  »aU  lo  Ibe  TcflaHr,  who  recoren  the  gold  wliieb  It  conlabii.  Ceoimon 
w«nU  of  IVt>)iiocil  UN,  nich  m  Bibh,  PraiMr,  Alhmt,  tkc  &c-  om  cut  Id  oim 
pl«c*,  «mI  niirktd  oft'  tX  ooot,  ohieb  gTMlly  &ci)itatM  ibe  poccM  of  leltori»g, 
while  tl  taiutn  a  usifonnlt;  of  ■pptannce  sot  ethwriw  atuiiuhliw    Mcui 

2pe*  n*  MoMliflM*  iMod  M  m  •scslkmt  ■itb«tlnilo  for  llu  hrau  Ictlcnj  with 
•  fumor,  oay  word  majr  be  Ml  up  in  m  frame  aad  onrkcd  at  or>c«,  but  it  I* 
MMnlially  nrcsHaiy  llmt  ih«  typtt  «rc  clean  and  bn|>hi ;  then  U  sIm  •mn* 
dUBcudiy  ia  glniig  ihera  tho  propM  lemjmatiin ;  H  wouM  tlwivlW  bt  a  firat 
ImpnxTcmolit  (o  bare  bra»  Ictlen  cut  w  that  thry  nugbl  be  >M  up  in  a  fnuoe, 
in  ibe  MOM  nuwon  aa  th«  type*.  TTicsc  would  combine  i!m  bcwuly  awl  aooaraoy 
•(  tb«  Wbm  lotUr,  with  Uia  aociveniciicc  of  thv  iyyn-  Tlio  mhtIbc  baring 
bott)  oomplrtad,  Iho  Tcmaindt*  of  l)io  book  u  gilt  wilh  aporofiriate  looM ;  tliCM 
in  ■ca«nJ  OMintl  oTitraiitht  Unci  or  Alku,  ToUi  of  tnrioiu  braadthioBd  patt«mfh 
aM  (inglo  conamsntal  drrlon,  all  out  in  bru*,  anil  uacd  iba  lanaa  way  at  iba 
leUan-  Tho  look  arc  frniioiitl^  lioain),  and  wutttd  ufien  iho  loalher  wilbotit 
ibt  intcqioiition  of  any  |{old,  whicb  produon  a  neat  and  Elcf;aDt  eanliaU  to  the 
gilding  i  il  it  dtnonuaatod  Miaif-toMiiy.  ^Vhal«  bouoil  bouiu  arc  rcfipii-iitly 
my  liandaomoly  gilt  on  the  tidw  a<  well  aa  tb*  back,  Crtijuenily  by  raimbg  a 
ht^i  f,M  roll  kriimI  the  odni  of  tbe  cover,  and  aametiDaw  by  nianiM  of  cotac* 
aad  oentTC  plena,  wilh  or  without  tiiMa.  The  fallvwinK  incenioiu  nwthod  of 
wotliBg  tb«M  oniatnanta  woa  dMicmd  by  Mc  Bain,  of  Rroail-oouri.  I-uiiK-acrr, 
who  rrvciTtd  the  dinr  lala  Buidai  and  Ave  poundi,  fmnt  Ibe  Society  of  Arli^ 
for  his  tnr«ation.  He  bias  Drnimouia  uicd  far  the  coicn  arr  mutlly  Iriui^lur 
oaca  for  tha  oottien,  Ibe  cuiitre  being  fonnnl  by  tJio  (oinbbnticii)  uf  ibu  »«n»e 
or  ollwt  four  picni.  In  tlio  ordinary  manlier  of  vcrking,  a  iingje  tool  ta  uiod, 
which  tcijuim  tu  bo  appiiod  eight  timet  on  each  c«rti,  or  nxlem  tinaca  in  all 
ON  eaeli  book.  Tlii*  oecaiioai  ihe  lou  of  mucli  time ;  to  aace  the  greater  M>t 
of  whicb,  Mr.  Oata  entplvya  bat  iTiaii},-ulur  blucki,  cnpAbla  of  being  fixed  ID  • 
•inple  si^liuubtc  fraise,  m  aa  to  anil  any  titud  booL  Tha  frauM  a  a  In  tho 
aooMipanying;    w™- ,^_  j.  ^  ,_ 

nng,  H  made  lo  bold 
Iba  rod*  b  i  parallol  lo 
aadb  other,  and  allow 
Aera  lo  be  tet  at  any 
required  diataaoe  ^laiu 
ec(c  are  Ibe  alanpo. 
which  an  perfotoini 
to  alide  on  the  ruli  b  b 
^u»le  even  wlili  rich 
elbw;  they  are  fixed 
•t  the  proper  dittnocea 
Ml  ihn  riMa  b^  ((sail 
act  Krriri  at  ihnr  hack, 
libicb  bind  upon  ilic 
rodi.  The  frani*  a  a 
baa  two  long  nprrlumi, 
aeen  in  fijf.'i,  to  receive 
the  rods  b  ^,  wliicb  bai-e 
aquarf  ahottlilMo  and 
fin*  to  Irartsae  alDn)(, 
md  are  bound  fait  by  the  icrcvcd  nMjt.  ifrfahowi  one  oflberodi,  withilanut 
anarale.  Tlie  siutll  niiu<  icrew  on  after  tlie  etompi^  lo  keep  them  from  falling 
off  the  roda  belbre  tbev  are  a^jusUtd.  It  will  bo  aotn  Hint  by  lUding  the  itarapa 
t  aloog  tlie  rod*  t,  oaJ  theae  redi  along  the  ft«nie  a,  ibry  may  be  adjuued  te 
•nit  any  aiie  and  farm  of  book.  When  Uie  conieTi  are  done,  if  tho  tanaaalaupi 
are  to  Iw  nted  for  iho  otnttr,  Ihet  nay  be  tramfMeod  on  tbe  rod*,  and  ecyoaM 
lOiUiltbecontrv,  aailiownil//;  btiilt  eill  aava  lime,  and  do  the  work  truer. 
In  hare  bur  nid>&  A  and //III  bold  tliecuraoriaiid  «auir«  ttampa  at  ihe  Mine 
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ttaw,  ten  Own  Olwt  pntting  la  tbe  preH  doei  one  lide  of  die  book,  and  tH  wili 
hitnaaOf  allk*,  wfuoat  nnuh  ewe  on  the  pirt  of  tliB  wockwui.  If  the  frune 
•  c  b  mMe  a  lltti*  wU«r  tiun  the  thicknen  of  the  lUinp  on  tlu  pattern  udc, 
It  might  b*  ■djuftad  to  loueh  the  fcn-edgs  of  the  book,  which  «ould  keep  the 
pstlarn  quite  (tnlght  and  aqnidiitant  on  each  book.  Bj  thie  coDtriruce,  not 
onljr  li  tfme  Mvad,  but  tha  patlanu  are  rcfriilend  much  more  aoeoratelj  than 
Ihajr  eouU  paMlbt)r  be  iy  an^  other  melhod.  When  rerj  laige  lettenng  piece*, 
omatnantii  or  casta  of  amu,  &c  an  to  be  silt  upon  the  coren  of  book*,  manu^ 
ptiaaura  I*  Inadequata  to  tha  working  of  them,  and  a  pre**  it  emploj^ed,  called 
■a  anntng  praii.  A  vmt  perfect  machino  of  ihi*  deacriptioti  ha*  recently  be«n 
MMtnioteil  by  Hour*,  dope  andBherwin,  of  London,  to  which  thcThare  given 
tka  BUM  of  tJie  "  Imperial  Anning  and  Emboinng  Preea,"  which  i*  not  onlj 
O^iabla  of  working  erory  deaoription  of  gilding,  but  ii  alio  luAciently  powerful 
le  tmboaa  tlie  elegant  anUMioue  coven,  at  pretent  lo  much  employed  for 
MBamantal  bookbinding.  Tho  largeit  deacription  of  thae  eoren  are  embossed 
bjp  meant  of  a  AjMorvti  of  anormoui  power,  tnit  for  all  imaller  work  the  imperial 
ptfM  it  unf\y  lumeianL  In  iti  ooaitruction  it  retemblet  the  improved  punting 
|Mit  invented  by  the  ume  partiea,  but  with  the  additioTi  of  a  contrivance  for 
Mlalng  or  lowering  tho  bed  to  luit  the  thicltneai  of  the  l>ook,  and  the  plalten 
UkaWM  having  rMaptaeltt  for  the  healing  innu.  By  meant  of  a  acrew-and- 
wadga  adjuatment  in  wiepi*toii,  and  the  rinog  and  blUng  bed-plate,  a coniidcimDie 
ntigtt  with  the  power  of  vary  accurate  a^juattnent,  ii  obtained  with  greet  bdlinr 
lUi  machine  ia  esaeedin^lj  aimple  in  principle  and  conitruetion,  elegant  m 
■ppHiancv,  and  rifbctiva  m  operatioo,  and  ia  a  vahiahle  anziliBiy  to  the  book- 
HMar.  The  book  bavlDg  been  gilded,  it  it  poliihed  with  a  hot  iron,  and  the 
•dm,  ir«o)our«d  or  marbled,  are  bunuihed  with  an  agate  bumiaher:  the  book 
laum  ftni^ied.  If  tha  book  waa  onlv  intended  to  be  pot  in  hoard*,  or,  aa  it  ia 
latbalMny  eallad,  UmrM,  it  i*  folded,  aewed,  ^ned,  the  coven  cut  to  the  naa 
tmi  Ml  OB,  and  then  eoverri  with  cdoured  paper,  the  edge*  of  the  book 
IMialiilni.  luwut  fafra  ioanti^  baa  atoutar  boM*  than  tha  fcnBcr,  and  ia 
1  with  rathn  mura  earc ;  tometimn  the  edgaa  an  cut,  and  th«  book 
i  with  a  neat  colowicd  and  emboased  or  printMl  cloth,  which  gma  a  vcfj 
I  ■(pearanc*  at  a  cheap  rate. 
Tm^cm  BmaiKQ,  ai  wai  before  obterved,  it  the  tenn  applied  to  the  V^jiig 
ttmmj  ^edea  of  account  book.  The  fint  itcp  ii  to  Ibid  and  eenat  the  paaar 
lata  aaetk«K  which  in  fcoUcap  generally  raoaiit*  of  tix  tbecta ;  ahon  ttat 
fit%  af  fanr  tkeala,  wUd  ata  aewed  upon  ibip*  of  veOmn.  taiall  book*,  n 
>a  fcelnay  fUkk  wually  have  three  tttipi :  above  thai  nn  the  nuabn  ■ 
factaMtd.     .\a»unl  bcwk*  are  a*w«d  much  in  the  aame  way  aa  printid  booki^ 


uMtfA  ihalTieUmiiliptanuiadiBlieucf  ihecwdt,andaBnch*tro*i>cr 
ial  wax  m*  iw^liyit  AAur  aawiac,  Iha  iirt  ruled  leaf  at  e«i^  cod  ■ 
MMid  » tbe  wwae  faper,  aad  ika  maibte  paper  liniag  intradoced ;  tha  back  ia 
OMi  cWd  M  lb*  wnul  BMBMT.  Vbrn  the  fhie  ia  drv.  the  fcw.«^ga  t£  A» 
Wak  w  M*.  akd  lb*  bMk  wwaiil  •  df«p«c  hollow  and  itudar  favk  hnv 
ftrnked  aa  Kwant  bnik*  tba*  Ib  Hinted  onta.   The  tw^  cb^  an  ditfi  cuLtoM 


I  |«inted  onta.   The  tw^cB^aie  ditfi  cu^i 
A*  a^F**  BMiMtii     TW  W<^4<aBd*  are  nxked  en  a  dip  ef  acoot  bo*^  aa 
keiht*  4(«nib*d,  MM  beimi  take*  in  thi«  iailamc*  lolefBiadeepMiTow.iaAM 
llilM  a  II Mai  t>*B>l    iteeM  jaene  of  mavaa  or  hutkMK  ai«  Am  giaed  «  Aa 

aif  »»d  tveiwa*  v'' ttte  Wk.  and  between  ewk «^  lb*  veUma  aUpa.  AUbw 
Wk  k  (avfiarxi  Vv  tikli^:  a  *tip  «f  miUol  beard,  akew  a  ^aaiaer  of  ■■  mA 
««tM'  Ikan  iht  W-k  -it  tW  Kwk.  and  luaking  ji  m  wMre :  ti  it  An  gbe4  ea 
WA  aaiMk  asl  Ml  nt  Aa  Mate  fiw  aKitt  »>«  aaiaistn .-  haviu;  bnai  kid  aa  b 
«k*««  «4  |«F**^  >  >«>'>'  «wn<Mad>nf:  ia  £■»■■!■  wttk  A*  twek  of  Aa  boA 
)•  |ikM«<i  «fv«>  ».  M>i  tW  wMe  w\'«krd  tiKk«wd  a«J  Awwaid  tt  tbe  nSac^ 
wbwb  film  Ae  aftJW  WmiI  a  *nninr<nuM'  duow :  it  k  tbcB  dtioa  inn)  luiaa 
<A»  At*.  Aotelm  enre^mb.  wkirli  »  a  rvrv  cMi  <*•«.  tut  frey«CT  adic|ia(< 
«aaMt  4a  ml«M  a  ivj'ik  ,»  mmttvr^t  if  th*  aum  ewfal  mm«  Wn^  ktyi  ftt 
A*  faafvaeV  aa4  ««>AiTif  -.'laaiJi  m  Ak*.  faf<*  «k£  w;jifei««t  ■»::  paaeaA  ml 
A»  Wfaw*!  tWinMW  M  **waiiw«;  iSf  ivi:  m  Am  ^fviMKUr  Aitd  nrf 
4mM  <i«nH*tiliiitfy.  w4Mk  i.-nM»  i«v  (M<d  &m  •nuar.'wtekaKla.    M&d 
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UHtnU  of  >  iMclmrM  iiraporllonaM  to  llic  sue  of  th«  book  v«  tfctn  Ufccn,  4iid 
the  AyAetS  of  tiif  book  betng  pM(«4,  Uie  boonl  I*  laM  on  la  lu  prcfier  pitn ; 
tbe  Mme  coune  li  &1id  punuM  villi  Uie  other  ado.  Il  i*  emnomm  wUh 
km  boclu  to  uM  two  ikiti  hMtdi  Matpd  tt^ etlior,  EnitMd  or  «n«  Mei  one : 
in  Uii*  CMO  dw  vctluin  dip)  oo  wMeli  Iho  book  ii  •own,  ■!«  iiMoit«d  bMWHn 
Ui«m,wlikli»d(l«crMlJy  to  tlicitnngtli  of  (h«  binding.  After  llie  board*  luva 
bcM  MKurod,  th«  Wk,  fonnrd  in  tliu  lUMtncir  dMcriboJ  atrnvf,  exactly  Mmg 
llu  back  of  tbc  book,  ii  placed  upon  it,  and  a  piece  of  catttaM  bang  cut  Ma- 
ii*aOj  laRM  to  txtcnd  half  tb«  widtli  ot  tho  bock  sa  oao  oida  of  Ue  book  lo 
tbo  i«nM  cniunco  em  l}io  »th»  rida,  li  Hluetl  on  ih*  bowda  and  ertr  ika  back, 
wbieb  coBlribulei  to  ttMBstboo  tbc  book,  *nd  hold  ilw  hallow  bock  finaiy  in  Ita 
phco.  Hm  back  It  loinebBiei  foraied  of  ibnt  iron,  obicli,  in  larg«  booki,  i* 
an  impravBnuiit ;  thi)  kind  ot  hack  «•>  flnl  introduced  by  i(r,  Jolui  Willitma, 
who  took  out  B  patvnt  Tor  hii  invention.  The  book  ii  nov  wady  for  coTetiuji : 
tha  Ualhar  for  th*  covt-r  is  rjnfuUr  panJ  all  round,  and  put  on  a>  bcioto 
de«cribcd  ondct  the  head  of  Bookbinoit^.  Th«  covon  inotlly  ua*(l  by  v<U«a»- 
biadet*  ar«  forril  aad  vi-tluui.  vbicc  and  coloured ;  tmootli  uod  rough  mJT  and 
•btop ;  haiil,  Koooth  and  trttiard,  and  Ruwia ;  in  any  of  wliicli  buuka  roay  b« 
«ilhcr  arhole  or  hatf-bouivf  Foiril  and  rdliun  cover*  are  lined  witlt  paper  and 
»«Had  nuooih  1  wh«D  diy,  they  are  fitted  on  tbo  book,  aad  crea*ed  in  tiba 
Joiab :  th«  bea/di  arc  th«n  patl*^  and  itia  corar*  praatad  on  than;  when  dtv, 
ibe  «dge«  «f  tbe  cover  an  ptated  aad  turned  ia,  and  tbe  book  again  prsMadt 
IIm  cover  ii  Ihta  watlied  witb  a  tpoage  and  Da^a-wolcr,  and  ihtn  ruled  off.  1( 
iba  cover  ia  vtngh  calf  or  ih**|s  ti  b  droMoa  with  puauco-olinio  aud  a  elotfaca 
bruah.  Smooth  call^  batit,  Ike  arc  glaired  and  polufaed  m  dcwitbed  in  book* 
bbidiag.  lUa^  catf  booka  arn  mually  ornanienttd  by  pawang  a  roller  round 
ibc  adgM  end  iidn  of  the  cover,  wiih  aooHliiDM  as  omamonl  added ;  f>'r  thia 
pqrpoac,  (be  looli  muit  be  lutd  nearly  red  hot  To  increaM  tha  iticiiiitl)  of 
largo  book*,  ibay  aomatimoi  buvu,  iii  addition  to  tlia  ImiImt  or  rdluni  cover, 
buda  at  Bouu  JeMhw,  which  ar  worked  on  with  thoogt  of  vallum,  and^v* 
lb*  book  ■  very  naat  ^ipcarance.  The  lellaring  «f  account  booka  ia  prccuclf 
tbe  aame  aa  beCm  dcacribod. 

BORACIC  ACID.  An  acid  wUdi,  combiaad  witb  aodn,  form*  honuc,  or 
borate  of  aodo.  Ai  oblAinod  b^  the  action  of  lulaburic  acid  upn  a  aoluliea  of 
borax,  it  iaiu  the  fonu  of  thin  incgolar  hexagonal  aoalci^  of  a  Mvorjwhiteneati 
baring  aome  rMuiablaao*  to  apitmMti.  and  iba  aaaia  pMi^  (mL  Bj  Auiio, 
it  i>  canveiled  into  a  hard  tranaparoit  glna,  wUcfa  ia  und  in  the  oooipemlion 
ofUbogoma. 

QDIUW.  A  compound  of  aoda  and  boraoio  acid,  and  of  coiwdetafah  u*e 
io  viuKnu  nietnlluitfic  cpcvalioni.  It  iriiler*  into  llio  conipoaitioin  of  ntdaciag 
llnua,  and  ii  of  ilie  f;''*''"'  <uc  in  anaUiii  by  tbe  blow-pipe.  Il  ia  inoew 
npccially  uxd  in  aolderiiiKi  it  ajaiiU  tbp  luaion  of  the  aolder,  cautta  il  to  Haw. 
aU  kccpa  the  niifacc  of  the  nivUl  in  a  toft  clean  uale,  which  facililalra  tbo 
oMratloa.  It  may  aW  bo  applied  with  advant^e  in  glua  maaitfoclaiM  i  foi 
«Mtt  tlia  fusion  turn*  out  bad,  a  atnoU  quanlitv  of  bonax  r*  eilahllihee  IL 

BORING  BIT.  A  tool  or  InamimFflt  uaad  fur  niaking  apcr.urc*  in  wood, 
DMtal,  or  olbn  liurd  anbaloiveei.     They  ate  of  various  abapca,  too  omiimun  lo 
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votltntn  to  Bead  dMcriptluo :  but  ooo  of  a  vci^  Mculiar  and  «<Mive  kind, 

by  Mr.Uunkin,  and  iadeacribrd 


tffiMiaitcd  abovr,  wa«  brouithl  from  Uennon 
in  the  TVoHMnraiw  y  li*  Sormly  <^  Arit. 
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1  i)  a  front  view  of  tlie  boriuc 
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bit ;  a  a  tlic  mttin?  cigt ;  t  b»  ihra.ii]  or  fin,  winding  round  (hr  back,  vlilch 
aeu  M  a  icrcir  to  draw  the  bil  into  Ibe  wood.  Fig.2  u  a  aide  tirw  of  the  uunc 
The  inMrumi-nt  in  rvrv  timjiU,  CBUt*  tho  vood  rapidljr.  uiil  fomu  a  ckaa  liote. 
BORING  MACHlXi'S.  A  ttaniB  uiually  confineij  (o  niachlnn  for  firing 
■  p«*ftM  Ann  lo  nielalUc  cylinder*,  a*  pump  barreli,  blowinK  raachinn,  Ia, 
which  tntcUiiN  lUttr  fimn  taUiN  in  Ilia  circumtbmre  uf  tiiv  loot  ravolWne, 
whUil  thn  work  mthtt  rcnaint  itntianar}-,  or  nilmnm  in  n  right  line.  In  all 
botii))!  macliiaci,  a  long  bw,  colJtd  the  boring  bar.  ftnam  tlirmtjth  the  c}*lindi.T, 
anil  Ti'voWi-t  in  bvtrjn^  or  nippart*.  To  llie  bnring  Iwr  are  ri.ivd  a  number  of 
til«cl  cntlon,  which,  m  Ifccj  rcvoln,  rccdvc  alto  a  ninlinn  cndwajj^  and  aftt 
eiuTicd  through  tho  whole  length  »f  the  cylinder  lo  bv  bored.  The  baling 
mncliiiKi  iited  for  tli*  umallrr  andeoanvrdmcriptioiiof  piitnp  worfcbi«Str«ni«ly 
timnlc  in  JU  eansuuclian.  It  condat*  of  «  horing  bar,  tomowhol  mei*  than 
douW  the  iMiglfa  It  will  cnr  be  nrqiiired  to  borp,  and  mippartcd  by  b(«rinn 
dlitant  from  «aeh  oth«  oat  ^uite  lialf  I|«  Ungib.  A  monht  la  cut  thrwich  Ina 
boring  bar,  and  the  eutt«n  ai«  finnly  fiud  in  it  by  wcdra  or  kcp.  Inlo  a 
locket  in  one  end  of  th«  bar  i*  k*y«d  ■  screw  about  halt  bi  long  aa  the  har, 
and  ila  outn  eilremtly  mpporlfd  m  a  due  6xfd  In  a  utandard,  lh«  axla  of  ilia 
KTcw  and  of  the  bar  eutctir  coincidins  or  fonning  a  continuout  nght  line. 
The  bar  b«ing  paned  Ihraugh  the  cyliniler  tn  ba  bored,  and  the  cylinder  being 
Mcxmd  upotiDtda  lo  na  to  DO  caDOnlric  with  thn  bar,  the  ktirr  ii  turned  round 
cither  by  n  winch  oir  a  wbeel,  fitted  upon  the  end  opporitc  the  icrcw ;  and  the 
icrew  niaking  a  revolution  in  ita  nut  for  ench  frvululicni  of  the  har,  advance* 
tlie  bar  and  cutler*  tliraiigli  a  correiponding  *jiacr  along  ibo  cylinder.  For 
cylindeii  of  luTKct  diameter,  and  requiring  mc«w  oecurncT  in  ibc  boring,  a 
■oBmnt  eonnlruction  become*  necetta^.  The  ciilten  are  liird  upon  th«  cii- 
eumlbraiwa  of  a  ihoR  c^Iind«T,  tormcd  the  cutter-block,  ihrougb  which  the 
boring  bar  piwct;  and  etther  the  two,  u  (be;-  m-olre  tofMbo',  leoetre  a  tiow 
end  motion,  or  the  eiittcr  hlocJc  only  Adrancet  whiitt  the  bar  rerotvei,  hut  recnalnt 
Matioitary.  Thtn  ar*  Tariou*  mode*  of  ndrancing  ilie  cutten  in  cither  raie. 
The  following  c»ren>ely  ingtnioa*  omncement,  in  wliich  the  boring  bar  and 
culler  udvantc*,  carn*ing  with  it  tbe  cutlir  block,  ii,  we  believe,  the  inT«DtIon 
of  Mr.  Murray,  of  hvvi(».  Vpnn  the  extremitin  of  a  horircnlal  bed  of  e>*t 
iron  arc  fixed  two  niirigbl  atanditnlii,  mmorting  hroa*  btaringt,  in  which  the 
boring  bar  turn*.  Upon  the  cut  iron  bed  ai«  two  blockiy  for  lupporliiig  the 
•nda  at  the  rylinder,  with  anangecnmti  for  adtuitini;  it,  to  that  tU  centre  gball 
coineide  with  the  axii  of  iha  boringbor,  anii  tn  ibete  hlocki  the  ejUndcr  i« 
fimily  »ccured  by  iliaps  w  cluuna.  The  boring  bar  it  turned  nerfcclly  c)*lin- 
driciiX  and  ha*  a  grooeo  extending  fVom  one  end  more  than  hal/  it*  leiigtb. 
The  cutter  block,  which  ia  a  diik  nearly  of  the  unie  dinmoler  a*  the  cylinuoT, 
■nd  armed  at  the  circumfeccnce  with  a  nwnber  of  itecl  cutten,  ii  firmly  keyed 
llpm  tha  bar  la  tlio  fpaee  tjing  between  the  ttaudard.  Upon  the  groortd  end 
m  llw  bar,  and  data  lo  the  outer  face  of  ihi:  tiandard,  Ji  the  driving  wheel,  iha 
«enM  of  wbieh  is  bored  of  the  tame  diameter  a*  Ibc  bar,  *o  oi  to  allow  tha 
latlM  to  (llde  iHthin  it  IK-ity,  but  without  thoktiiL-,  whilii  the  wIimI  Upreveaicd 
flvni  turning  without  eauring  iliebnr  lo  rrvolvr,  by  niran*  of  a»teel  key,  fitting 
iMo  ibe  groon  in  tbe  bar.  and  into  a  limilnr  groove  in  the  boti  of  llie  wheel- 
A  icrttw,  half  aa  long  aa  the  bur,  i«  tujiported  ut  the  outer  end  by  a  nut,  wliidi 
it  at  liberty  to  turn  in  bcwtngi  placod  i^n  a  rtdieal  itondatd.  whilit  iho  inner 
tad  of  the  ocrew,  fanned  into  a  tquatc,  i*  keyed  into  Iha  end  ot  the  boring  bar. 
IWallel  to  the  tCT«w  is  a  imall  thaft,  having  at  one  end  finnty  fixed  a  unall 
whMl  geering  hUo  another  imaQ  wheel  filed  upon  tlia  face  of  the  nut,  whilut 
anoiiier  whael,  wbieb  turn*  with  the  abafl,  but  i>  at  U~bcMy  to  slide  along  it, 
nen  into  a  wb«el  flsed  Mpan  that  ond  uflhe  bariowhiohtheacrGW  isaitacucd. 
Tht  «peratian  of  the  niachin*  ia  aa  Ibllow*:  Tlie  driving  wbrd  loma  lli* 
baring  bar,  and  with  it  the  terew.  Now  if  the  not  vera  to  remain  at  not,  lb«  • 
Mrow  would  advance  through  a  apace  eqnal  to  tlie  rake  uf  the  lercw,  and  inw 
■Atr  it  tha  boring  hir ;  but  if  the  ciif,  by  property  pcwortianing  Oie  diomeWn'  i 
at  ih*  nNoU  wbei  Is.  rerolve  in  (be  t«nie  direction  a*  Ine  outler  Mr,  but  with  A 
In*  Telocity,  then  the  eiutn  bar  and  leraw  will  advanea  through  a  ipac* 
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.pfopartioned  to  the  didorcnM  iKtworii  the  velockieti  •«  lk*l  ir  lint  ■pt'td  of  the 
aull«r  twr  eicvcd  thai  ct  tli«  nut  by  OAv^nth,  the  (enw  And  euUrr  hu  wOl 
adi-aiico  t1irDUf;h  only  ont^nth  M  tlie  rnkc  of  th«  tanw.  In  ibc  boring 
HUtchinci  lot  cylindcn  itf  vetj  Urge  diiBniuonf,  ibtt  eutm  block  unuDf 
nJi'Uicv*,  ■bilfl  ibo  borins  hai  rniUlni  ilotiontiy.  la  thoo  luMJiinn  lh« 
b«rliij  bu  i*  wmtUniM  placed  boritoiUiitl/.  but  wc  tliink  a  Tcrtwol  potation 
Dreferahlr,  m  the  vtiKlu  of  •  long  horixoat*)  bir  otcoilont « tmimej  to  likk 
HI  the  mlddU ;  abo  Wbm  (Im  btr  b  rfnieal  iLo  tyliniltr  it  nun  oMily  Saui, 
■nd  lh#  boiiag*,  iHl*ad  af  dogging  the  mtlat*,  fab  npen  the  baae  plate  Th« 
anncxedcngraring  rqmMata  a  vertical  boring  naeUn*  of*  nmrmi  imiiiovad 
oonattuctioo,  «hi«ii  «m  crrcled  in  an  exUnuva  «*^aning  •alaUIAmanl,  and 
of  wliicb  *•  belicTo  d«  diaciiptioo  haa  yet  appeared  tn  prini-   UjiaD  a  foundatmi 


pUle  a  are  bolted  ihm  itandardi,  «t  nbleh  otHy  two  ft  o  arv  f}>DvTi,  ibo  third 
uoioi;  tentuvrd  to  aho*  th4  boring  bar.  Th««*  itimdardt  tumort  ibe  top  plaia 
d,  fomed  oT  (hreo  radialiBg  nun*  |  «  b  a  ateodying  bridge^  wliieb  may  bo  «ct  at 
any  height,  I7  imwi*  of  airew*  poaiiiig  iluvueb  the  nortiaM  in  the  (tandardi^ 
and  teeurtd  at  the  back  by  nnti;  /ii  the  bed  to  which  tbo  work  b  bolted,  for 
(•hieb  porpoae  it  Ikia  a  numlisr  of  mottiaea  radiating  firean  Ibo  ocBira;  it  ii 
Wffiottod  by  bradLcta  jg  projKtli^  from  ifae  alaDdard;  A  It  tbe  heriag,  tinning 
in  Mlata  tn  the  top  plate  li  and  in  the  bdilga  t,  and  nipportad  by  tEa  itep  i  ; 
k  the  cull«r>Uotk,  nluch  a  a  Miff  wIm«1,  bored  out  accuntol*  to  loodvo  the 
bDting  bar,  u  at  to  ilide  u^  It  eatdly,  vet  without  any  (bake.  On  tbo 
petjplieTy  of  tb«  block  ata  ttgbt  notehci,  In  which  (Im  ealteia  ara  fixed  by 
wedgNi  la  benlM  whtel,  and  mi  a  pinion  by  abich  a  rotatwr  notiOB  U 
gircD  to  the  boriiig  bar  and  cvtUr  block,  ibc  Uticr  being  made  to  adnoet  abag 
Ibe  former  by  ibe  following  maaM :  Upon  the  top  plait  ittt  mall  triaagnhv 


^m 


2S3 


BOnrSG  MACHINES. 


(hiiDO  n,  la  whicti  i*  boiled  Uip  bpvctlcit  wheel  0,  in  «liic)i  anolhrr  wh««l  p 
gMn,  p  RiolrM  in  bMringv  fixnl  ujkiii  the  bnul  uf  tlir  1>oring  luir,  and  hu 
Upon  It*  axb  sa  cndlot  *aew  drinnit  the  worra-whMl  7.  wliich  ia  (iimI 
ntton  K  lon)[  mmv  r,  lyins  in  ■  marlito  cut  in  onv  liiJc  uf  the  barin)[  hnr. 
TliM  icnw  turai  ill  eufliin  >  and  t,  an<l  vorkt  la  a  mil  flitinc  Inlo  tin-  toortii^ 
fai  ill*  borliiE  bar,  and  alUchtd  Ut  the  cutler  block  nl  r ;  th«  bcvcllnd  whetl 
p  it  10  in«&ai  in  dhtmeter,  «ii(l  lbi>  wbud  n  Iii  Inchi-i  ;  ihenfon  In  ten 
nvolndon*  of  t)i«  boring  bar,  th«  wheel  f>  will  pcrfOTui  lixlccn  nvDluCiona  an 
lu  an'i,  and  at  M«h  involution  llie  cnitlcM  Mrvv  upon  ill  asii  will  moTo  tb* 
worm  wherl  f  <ine  luoili  lurwknl ;  anil  lu  iho  worm  wheal  bu  •txteon  l«cth,  in 
tta  NToIutlocia  of  tlic  borinit  bat  (he  icrfir  r,  to  which  Ihe  wonn  whod  i« 
Mtached.  will  auke  one  turn,  and  will  advniicc  (Ii«  rutUr  block  lbion|th  a  ipto* 
«qiul  Id  iho  uiaco  bclweea  tho  ihroadi  of  the  ktow.  «  ii  a  *traig  ipindle 
•Cnwad  into  the  frame  «,  nad  f«nii«d  with  a  conical  point,  which  it  rtccived 
into  a  conical  itecl  butli  in  th*  ocntn  of  III*  boad  of  the  boring  bar,  and  ptcvcnii 
llift  bar  IVom  riaing. 

BoaiMO  ma  Eartm  ron  W^tcb.  An  economical  proccu  hw  been  prutitcd 
of  tate  ]r«ar«  for  obCaluIng  wM«r  from  gTMt  depth*,  without  ili(<  cxpcnae  «f 
tinking  a  wall.  Thii  proeaM  eonatb  dm^y  in  boring  th«  cortli  with  hi  au^ 
udo£er  proper  iiMtruinentai  to  a  coBfldcnble  depth ;  and  ia  moat  HtDationa 
wakr  will  Sow  •Ither  lo  the  kuifocr,  or  U  «il)im  n  iliurt  diiUoM  fbu  it ;  in 
•oroa  plaoM  it  ka<  boon  known  to  tpout  to  a  cansicicrablc  brigkl  abor*  iL  It 
hiu  lonfE  bMD  ■  qnoitioti  whence  tbew  tprlng)  derive  their  aupplri  'nd  how 
llicy  acquire  tbe  poirer  of  aiCDniJan.  Tne  moil  natural  auppodlion  ii,  thai 
Olry  arn  conncclcd  by  tuhtctraoeoiM  elianncl*  with  MMne  elevated  rr-tcrvelr ; 
but  (hit  cipknalioo  ii  not  allogelhcr  (Vm  from  dSIBcijlly.  TIkm  "Anraian  wcIL^'* 
a«  tbey  are  temed,  U«  lo  b«  mot  with  ia  the  middle  of  eilanaivo  jilain*,  at  • 
ptA  dJatanee  Cram  any  hill^  and  upon  Uu  lidcs  of  mountaini,  which  reiidr* 
to  be  bor(4  i»  a  great  deplli  befora  ili«  water  i*  auained.  At  Mount  Rouj^e,  al 
Paria,  60  bvt  abon  the  Ccvtl  of  the  Sainoi  there  U  one  of  tlwM  «*Ilt  3IS  feat 
deep.  If,  tl>M«folv,  tbcM  wdia  b«  axpaliod  from  an  t1cv»l«d  rrtertoir,  it  muit 
HaatareryeaiuidcrablcdiaUnM  from  toe  wcUt.  Tbc  impUmmti  made  uic  of  in 
th«  procoM  are  extremely  simple,  and  ara  rvpteientn]  in  the  cii^^avins  on  tbe 
fallowinejMf^.  Alithocrouli.uidlcoftliobarcr.forlwikmr'iitowork;  I)tti(<cbiwl 
borer,  whtdl  li  made  to  screw  into  A;  Ctheaugcr,  which  also  mtcv*  into  A;  Da 
tcnethcning  rod,  haviuK  at  one  Mid  an  oxienial  wrtir  filling  the  icrcw  of  A, 
■ncTal  iba  other  end  a  taollow  Krcw  like  that  in  A.  *o  llutl  all  Iho  tailnimenta 
which  fit  into  A  may,  aa  ocoiion  Tcqitirea,  be  acKwed  inlo  the  Icn^hcning 
piece  I).  A  KTuat  uinnbor  of  tliOH  lengthening  rodi  are  kept  in  rtadincu. 
which  can  bo  tcrovcd  on«  into  t)io  ether,  m  ai  to  dcweiiil  10  the  depth  oT 
(efctiil  hundred  fecC  B  ■  fixked  icon,  lued  to  luy  amw  ihc  hole  to  luppeel 
(lie  tod*  at  lite  jobta,  while  (he  pioc«4  arc  being  aurewed  and  tuiacrewcd ;  r  a 
■nonner,  naed  to  Mrew  mi  and  tin*crcw  the  vnriou)  tooU  and  length*  of  rod* , 
<j  a  clearing  cltiad,  with  a  probo  or  pieroirr  oUacbcd  lo  Euido  it ;  Ha  ipting 
bar,  uwd  to  pruduce  a  vibrnling  up-and-down  moljoii  10  the  chiiel,  wbm  ua«a 
to  peck  away  bard  or  rocky  ground ;  I  tnm  chain  to  connect  the  croH  han^ 
of  the  tool*  lo  the  iprin^  bar ;  J  Iwo  meu  at  work,  boring  with  the  cbiacl ;  K 
tlie  lower  pulley  uf  «  pair  uf  block*,  *lupandtd  lo  a  jinir  of  ihean  or  a  bianelD 
above;  !•  the  iheorx  or  compoMc* ;  M  winch  or  ctoQc,  to  work  llw  bloclci 
when  ktcbC  weight!  are  (0  be  roiaed:  O  three  lengths  <Jl  rodi,  and  tlie  cbi»cl  in 
dia  aet  of  boring,— perfiinition  about  VI  fret.  At  a  preparatoiy  naBMin,  a 
larg;*  hob  11  uwoffy  dug  I9  the  depth  of  leven  or  eight  Ctet ;  at  tli«  botlea  of 
whieh  a  floor  U  Ibtmed,  by  nuaoa  of  loine  planka,  for  the  men  to  aland  on  and 
pace  round  whilst  u«ing  th«  inatnuneoii.  If  the  cotlh  ia  ven  eeft,  tha  only 
tool  rt^uiiilt*  l>  the  auger  C  of  (Inm  or  four  ineht*  diameter,  wlilch  te  aerewod 
JMo  the  criMa  haaidlc  A,  and  the  perfarotion  it  coaily  elTocIcd  by  the  mere 
Inndng  <£  it  round  by  (wo  men,  a*  diewn  in  tha  drawing.  \Vlicn  the  auger 
h«  penetrated  to  neariy  the  depth  of  the  tube,  it  is  vithdrawn,  and  dearea  of 
lli  eontcnti.  It  ii  then  let  ihwn  again,  and  the  perforalion  is  in  tliit  manner 
continued  to  the  whole  length  of  (be  jnitnunenl.    To  proceed  to  a  groater 
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4mtli,  lliv  iFiigitkmEng  rmb,  hebtt  ittcnbei.  utt  jmt  in  rr-iuliitloii.  Tli*  atuer 
it  dtfochcd  rroQi  lli«  Mnilt«  by  imicirtrinK  il ;  n  pirae  «f  f«d  l>  ■  aciVWM  ^ 
tiB  place,  Kod  Um  mget  Krrrwcd  «o  la  Ac  rod.  WliJb  lh«  iMinuiiPiit  Ibn* 
l«ngthrned  Mven  or  eight  feeU  the  baring  »  renewed  b^  mMM  of  tli«  migtr,  m 
tang  u  (Ik  rartli  in  foiud  lo  ht  fuSciviillj'  totl  and  yivldins.  WbcDertr  il  prttva 
otlienriic,  <ir  hard  and  rocky,  the  nii^i  i>  duuclird  ^ucn  thu  rod,  and  (lio 
cUatl  B,  »liicli  a  from  limn  Id  tma  inchei  in  diameter  u  iu  eUge^  b  icrcvtd 
i»  b  Ui  pl»or.     It  tb«  (gioaiid  it  not  rtry  Iiiird,  tlw  buriiig  may  be  moliDwd 


bylbf  ehitcl,  by  tli«  woitnMo  prMfUigapon  it  ta  lb*y  Rim  it  rotiiid;  batwlim 
tne  eiLTth  U  too  hnrd  lo  be  oiperaled  tipoo  by  ■  child  in  tbii  way.  rcoourM  i* 
had  to  f)ttk-oig,  which  it  done  by  liftiag  op  Ihe  tnttrumcnl,  and  sinking  it  againot 
tlie  a|iptwliig  aiiliNtHiiro  lill  il  U  cliipjied  away,  or  t»di»r«d  lo  povder  to  a  cfrtain 
de|)th.  Tlic  mil  nnd  cb'iMl  arc  then  acwn  drnaB  ap,  and  the  nifcr  aabstituled 
for  llie  chisel,  for  [he  jiurpota  of  extnctinf  the  jiulrerind  Monjr  matter  coaUued 
ia  tbe  h<iIo.  The  cfdMl  and  auger  are  llii»  employed  altcrtMelf  wlitr*  tb* 
greond  ii  hard  nnd  alony,  Ibe  «4ie  for  tliippiiiR  away  «c  pulnriunf^  and  ibt 
other  lor  dearidg  out.    Ai  tb*  ptTforMloa  dtcptM  the  ^neem  dT  pt^ng 
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lircomMvcn  Inbnrioiiti  rcconne  ia  Ihcrriore  liodlo  tbo  fpnnf;  bar  n,«blch  b 
•  ittnnf  pole  pUccd  horuonlaUy  mer  ibe  well,  M  llie  lifi|;ht  of  Llmo  or  linif 
f««t  ftiMi  (La  grouni),  with  on*  end  inwnni  into  b  poM  or  otlwr  *lT0ngli<4iL 
The  ebnin  I  a  fttUcUcd  lo  tbit  bur,  uid  tlie  bom  u  nupctidcd  \ry  ihe  huidlo 
to  th«  hook  tif  ihe  chtun  whieli  auppoTti  Ie«  W(if;tit ;  ■  kIi|;1iI  TCTtical  moiion  ii 
tben  giv«i  Id  lli*  b»  by  lli«  worksipn,  «bich  cntuci  tbc  chiicl  to  jMck  ausy 
witb  greU  r^iditf.  A*  ibc  w«iebt  of  ihe  iDipJiniicoU  becamM  too  gnat  to  bi 
drawn,  up  by  bond,  wben  Uie  boring  bw  ptoctedod  to  a  grMt  Stptb.  ihc 
mechanical  aid  of  a  pdr  of  pulley  blocki  K  ii  uttd  for  llic  purpoto,  wlikli  we 
tuually  muixndcd  bam  n  lri«ii(;le  or  a  pair  «r  iImub  ixei  over  tbe  hal«.  Tlio 
liighir  iheu  ihcsn  ara  iha  brucr,  to  aa  to  PCiab1«  lb*  wrothmou  to  raiu  a  great 
Icnpli  of  rod,  without  uDicr<-Hing  nt  nich  joiiil  oi  ibg  rod.  Ia  (bo  mannvv 
doMribcd  the  boring  proceed),  clinni^iig  the  tool*  from  time  to  line  for  nurb  aa 
maybe  bWauitvd  tottil  tlioiig)i  the  viiriou* atfftta,  uhother  of  a«»n,  iiiduratfil, 
«r  atony  texture,  until  the  niun  >piiiif[  ia  ajrivcd  at,  when  the  walfr  Hon*  up 
the  newly-formed  tube  to  ibe  height  uf  llic  dialoat  ■pring  from  wliich  It  i« 
deriiW.  If  ili.1t  bv  nl  n  grnler  altitude  thnn  Ihe  niraee  of  the  esnli  bond, 
the  water  rJM*  aboTe  the  ground,  pnducing  ■  perpetual  fbuDlain ;  on  the  con- 
trary,  if  it  bit  below  the  lurfaoct  a  well  nioit  be  >tiiik  of  tiome  opacity,  down 
lower  than  thr  Uxtl  of  iha  aprins ;  Iiito  ihia  veil  tbo  woto  flowi  mi  fvmu  a 
ra*enrouv  and  mav  be  raiaed  to  the  wr<ac«  b)-  tneona  of  a  punp.  The  earth  ia 
aometimea  bored  by  the  bvforr-mHDtionMl  aiinplr  appnralui  lo  tb«d«plfaoriwo, 
three,  ta  four  hundred  tttt,  •Itbcr  tax  tho  purpote  of  obtaining  water,  or  Ui 
eicettaln  Ihe  pre>eii«  of  mioerab.  To  carry  on  the  operation  at  tbeae  great 
deptlu,  a  corrMponding  inervaae  of  nait«r  la  requind,  whieb  it  obtained  in  • 
variety  of  wan.  Wben  the  hob  b  boivd,  a  pipe  of  oaat  inm  or  other  motal  b 
forcoa  down  it,  to  prerent  ib  being  GDed  up  agwn  \ty  the  (ailing  in  of  tiio 
anrrounding  ouih,  nnd  lilwwiac  ta  kaep  out  ti>e  Impura  land  apongt  which 
might  taint  Ihe  water.  Although  the  pmeoM  conducted  aa  above  described  ia 
•Xtremaly  liiupli>,  it  in  very  ttdioua  aad  loborioua,  owing  to  ila  being  ueceuary 
lo  with&aw  and  untcrew  tbe  whole  of  ttw  todi  (aoh  time  the  earth  requirei  to 
b«  rtmovod  trom  the  baring  lonl,  and  to  aarew  ibtm  together  again  ujuii 
retuming  (he  borer.  I'o  t^alc  tbeae  inocaivenieneca  Ihe  e^tcv  ho*  lUftg^ted 
■  uethod  by  which  the  operation  mav  b«  tarried  forwanl  at  ^at  dejitba, 
and  (he  conb  cxtracttd  without  with^wing  tho  rodi,  by  wbieh  alio  l^tll 
tliree-foiutha  cf  the  lime  and  labour  may  be  M*ed.  The  meana  by  vhi«b  it  ii 
proooaed  to  elEtct  thit  dtalrable  ol^ect  •»  aa  follow) :  An  niiger  ia  to  bu  made 
will!  It  apiral  worm  winding;  round  a  cilinder  which  fomii  ili  centre.  Tlie 
cyliitdiical  put  )•  not  to  be  noUd,  but  peTfonUed  ihrouelioMl  ila  wliule  It-ugth  by 
a  iqunni  hulv  ot  two  or  muiit  iiichn  diaineUr,  for  Uie  )>iir]inie  of  t>>reivlni: 
•illiin  it  nn  iron  liar  of  the  tame  fiouio  and  adraconircraenl.  'ilie  liar  will 
ihui  atrvo  the  double  puqiMC  uf  a  apindlc  or  thofl  to  work  tbe  uugvr  ur  caUM 
it  to  borr,  «»J  of  ;i  kliitu  upon  wbit-li  llic  ntii;cr  mny  be  ilcnwii  up  with  fadUtJP 
lo  tbe  lurfoec  from  very  crcal  dcptlu  in  a  ^iv  teomdaof  time,  tt*  conleola  be 
diKbarged,  nod  liie  auger  be  letdown  again  aa  quickly,  to  proceed  in  the  petrutai- 
lion  of  n  fr^b  portion  of  earth.  That  a  put  of  the  eonlenta  of  the  apiral  auger 
may  not  fall  out  when  being  drawn  tm,  tbe  worm  or  tbrcod  ii  not  lo  b«  left  optHj 
but  ia  to  bar*  a  perpendicular  bordt-r,  railed  upwarda  nt  riglit  oi^Ua  to  lit* 
plan*  of  the  ihroad;  tho  apenure  bclw««n  tbo  upper  edge  of  tbu  border  and 
tb«  next  thread  i>  left  open  for  clearing  out  Uie  nugec  with  facility.  Tbe 
conatruetion  will  be  eaaily  uiidtnt«H>d  by  referring  to  tbe  otigraving.  In  wUeh 
P  reprewnti  tho  extnior  of  tlio  qiiral  worm  or  auger;  Q  the  aqunre  ban  bat 
peanng  thraugh  the  tquare  lube  of  the  auger ;  K  cbaina  1«  draw  Bp  tbe  aplral 
worn)  along  the  bar ;  S  Up  niate,  to  whieb  the  clioini  are  altailiaa  i  T  np]i«r 
tW  of  the  plnte,  ihowing  the  aipiafe  bole  llitoiigh  which  the  bar  pawta;  V 
aiicnlor  point  of  the  iquare  bar;  V  V  cutting  edges  of  the  oucer;  W  under 
eld*  view  uf  the  bultoiu  cuttliic  jiarta  of  tbu  auger.  Varioii*  kinui  of  tool)  stay 
be  attached  to  th*  bottom  of  Uiii  nUKcr  >o  a*  lo  pcd^  Arc 

BOTTLE.     A  <rea*cl  witli  a  narrow  niouth  or  aperture,  uaed  to  CMitaltl 
liquid*  J  and  uoually  comixMcd  of  glaat  or  eaillieit  vare.     Under  theac  two 
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bmd)  will  tM  Imiwl  a  dMtriplioii  of  ilie  proocw  of  maaufttnujng  tliem ;  vs 
tkiU,  Uwrrf<jr«,  in  Ihw  ph«e,  hr'mltjr  naike  tomt  inrcMiMi  «oini«d«l  >tlh 
thtm,  md  wbicb  we  mum  not  inUoduct  iiBil«r  trparaw  headi. 

TIm  fini  11  llMWrmu'*  M>rni  tppuuui  for  bottling  win*  ar  fanr,  wUch,  m 
OHuUf  pvrfenned,  it  a  Udlou*  aiid  wailvftl  proccM;  but  bj  tkt  apfiwatiM 
■tiici)  «•  are  about  lo  deacribt,  tbc  boula*  ma^  be  tUM  unUbrndjr  to  a  p««ao 
painl,BafAU  ai  ibcy  r«n  W  ohooged,  witbont  UianfCMritjr  oTany  uamiiuliaii 
oa  ibe  pail  of  tile  warkman.     In  iIib  anaexcd  mgrarii^,  a  U  ibo  cmIl  con- 


Uintajt  tbeliqtiid  tobeboHlftI;  tbb<wkin<iit  b^dowd  petftctlr  air  tigbl;  As 
cock,  MTlng  a  notile  about  4  or  5  iiicha  in  Icn^li,  and  of  a  hor*  gmitn 
than  ill*  area  of  iho  vhoU  at  lh«  typbon*,  f  lipreafWr  mcnlioncd ;)  '  a  (roogb 
■beat  H  inehci  lot^;,  6  inclim  aide,  and  i  iiictin  dcqi, —  It  it  MliMihed  M  nw 
frniM  rf  li  in  Biicli  a  mannrr  lliat  ili  dittnniv  from  ih«  fool  ihcrtof  may  bo 
bierciaed  or  tSmfuhti]  at  p1rattir«;  t  *t  tttrt  (out  matal  nphoiH,  ba>iii)[  <ia«h 
■  1(B  of  nMrljr  N|ua)  length ;  mo  leg  of  each  ii  lixt<l  to  ibo  innde  of  ihc  (real 
of  Ibe  trcngh,  the  other  leg  ii  outtide  cf  the  Iraugb  about  3  Inchn  from  ilie 
ft«nt  of  It;  jfltattmigh  toiatchlbvliquld  which  mayb*  Milltwhiln  ebanging 
the  bMIlt*;  it  tan  be  ilidi^d  iqi  and  down  tfaa  Gram*,  tad  fiM  a  rail y  for  ib« 
bolllta  to  itand  on  while  lillinf;;  A  h  repnacnli  «hnt  ibo  |>alc«lec  lemt  an  nir 
tub* ;  til*  aan  pitci'  i  i"  nf  lulid  brsH,  bond  oolf  m  high  a*  M  paw  lb*  end 
of  the  lube  «ald*rcd  inta  iu  lit*  horiaoaial  |Mrl  of  the  tub*  m  tnnd*  of  ptm 
dn,  on  accoanl  of  id  Hciibilitr;  it  u  connccttd  to  ibe  nrtical  pvt  by  a  nctioa 
jebil  aiJt;  'b  «n  Inti  bmcrplaonlaaoM  lbs  trcngb.hi  mala  Ibo  air  nib*  linnljr 
m  ib  iirDuet  nlnation.  He  nude  of  tiling  tli«  na&iMB  m  fblloir«;lbo  imunb 
r  itllxriiao  huh  in  ili  frnmr,  that  the  tnttonacoanei  irilUuattiMehof  ibcMrlllo* 
<>rtli«ct<k,nidlb«aii  luliv  it  Axed  in  lli«brMe,Mlballl«lo>aroriflo*lniyboai 
ImbI  one  inch  above  Ibe  oririco  of  th*  eoA.  and  nl  Icnit  «ntt  beb  b«lo«  the  lAn  of 
tba  tmagb.  bmI  the  olhet  «id  of  Ibe  air  tnbc  i*  drirm  air  tight  iMo  a  bide  ^Oftt 
Ihniugh  ill*  bung  of  Ibr  codi,  or  Ihroqgb  a  bote  made  (•*  lb*  purpoN  b  111*  c*>k 
above  the  iUrfao«cflhell<^U(lMe*hi.    UpMi  opcnlilgtlMOTck.  tlie  DquUdoB* 
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into  the  trotieh  tmiil  it  tit*  ta  liigh  u  lo  cln*«  the  orifice  oCike  air  tub?,  «lien  the 
aJTBolongnuiivii^tdtniuion  toilivcuk,  tlip  liquor  c«in«i  to  tow.  Titotyjihoiti 
M«  ili«n  pui  in  ocboii  itj  mitiauuiag  tli*  air  out  of  ihtm  auoonuvcly  bj  th« 
nioulh  apptiod  to  a  bent  tnbe,  ane  cod  of  which  ii  placed  againn  the  aypbon  »a 
at  to  form  an  kir  tiglii  tube  within  iL  The  outer  end  of  Mch  q^hon,  ••  it  ii 
Intnight  into  action,  b  in«oii*d  in  the  necic  o(  a  bottle,  and  the  point  to  which 
the  boUlci  ore  to  bo  liUcd  b  brought  la  a  bvfl  wilb  tlie  orifio*  M  the  air  lube, 
the  "As  being  a^iut«d  to  a«  lo  retain  the  boltlet  at  ihii  cIcTation.  \t  liie 
botilea  lilt,  ibe  nr»et  of  the  liquid  ui  the  trough  tinii  until  il  dnccndi  Ixlow 
iheciifice  of  iha  air  lube,  when  the  air  ru>ht«  ialothocaik,  anil  ilic  liquid 
RComoHncM  flowing ;  and  thai  by  thU  alumotc  ocdtoi,  the  lioaid  in  tlio  trough 
b  nl**r*  preiFrred  neaily  on  n  IcTel  with  the  otiiioe  c^  the  wt  tub*.  Ai  Mch 
boitb  tUlt,  It  Ii  withdrawn  ^ulcUy  from  thv  aypbon  and  replaocd  bjr  oa  aiiiil|r 
one  I  but  if  the  botllra  are  *al)<rtd  to  reronin.  Iticy  will  nuvcr  RH  lusher  than 
thf  level  of  tbc  orifice  of  ihe  air  tul>«,  whieti  it  has  b«D  ihnHn  i*  iho  leva!  to 
which  the  liquid  in  tlie  truugh  iiconGued.  Aiiolhei  inrlhod  of  mainlviitng  tha 
liuuiil  in  [hu  trougli  nt  iilwnyt  lh»  Mine  \n-tl  ii  ilewrilitid  in  the  (peciGcalian, 
which  wr  iliinli  ii  upon  llic  whole  prcferatilo  lo  that  dcatribcd  above.  It  ron- 
(Lnla  in  subitituilni;  for  the  air  tuM  a  tpecica  of  TSlve,  adapted  to  the  loner 
oriiivc  of  tile  cock,  anil  rcgulattid  hy  a  float  on  the  nuface  <a  the  liquid  in  the 
trough,  >o  lliul  at  the  liquid  ritr*  tn  the  trough,  the  Soat  olao  ri>o>,  and  caiuaa 
the  *aIro  to  ihut  when  ihe  luifnce  of  the  Uquid  hu  attuned  it*  proper  level ; 
nnd  an  the  level  tiiiki  the  float  also  einlu  ond  opMtitlie  ralve.  caunna  the  liquid 
to  flow  again.  When  (ho  float  and  Talvo  are  fubuiculed  for  the  ait  tube  the 
ca*k  muit  have  rent' 

A  mou  uaeftil  apDendnge  to  the  forrsoiiig  appaTabu.  m  the  patent  niaehinc 
for  eotkiiig  bottle*,  uiir«Bl#d  by  Mr.  J.  MoaiennBn,  hr  the  nae  «f  whioh  all  riik 
«f  breaking  the  bottlot  b  aTvMad ;  the  neCtMlty  ef  bittng  the  eoria,  (*  practice 
Ughly  injurioiu  tolhoheallhof  the  workmen,)  ii  done  away  with,  the  boltloaara 
sorknl  in  a  very  eupcriM  maniier,  and  t)ic  vhole  opemliuii  oonductcd  wiili 
cleulinen,  economy,  and  nnproccdcntcd  diipotch.  Tlie  following  ii  n  dctcrip- 
tionof  till  machine,  (niihrelinvnoe  loiheaimemdengraTinK,)  and  of  tha  man- 
ner m  which  it  !•  wotki^d ;  o  a  a  a  r«pr«M&t«  iba  from*,  i  itwo  Ttrtleal  guide 
rodi^  eonneclad at  top  by  itio  bridging  pacec  c;  4 a  ciou  hnd  ilidiiif;  upoc  tlie 
apperendi  of  the  guide  rodi,  and  connected  by  the  udi*  lod  i  J',  lu  the  levers  j^, 
Wnlcfa  are  noiled  M  the  liandJe  A,  and  which  have  their  ftilcmui  nt  i.  In  the 
cfoai  head  J  are  aecured  by  nute  on  iln  upper  face  three  cylindrical'  metal 
boltt,  termed  by  the  patentee  *'  itnpellon:"  /  ii  a  cron  piece  of  wood  lirmly 
fi»4  lo  the  guide  rodi^  at  «udi  diatauee  from  Uielr  tmi*.  at  that  when  if  b  raiicd 
doe*  to  the  bridging  piece  c,  thera  mav  be  a  tnncc  between  the  boltooi  of  the 
inqMlbn^  and  the  top  of /,  at  leail  equal  to  thefrngthof  acork.  InJ^  ore  fitted 
■me  conical  metal  luMsi,  immediately  beneath,  aud  i-uiicuulHc  with,  the 
ioipilbn-  ThoM  Ulbo*  have  their  iitouthi  larger,  nnd  their  lawn  opertlllta 
■naOM  than  the  oorka,  and  arc  of  throe  different  iLki,  which  it  niffieient  t« 
mert  the  vaiinilaiia  in  the  uze  of  the  bottlei,  whether  for  wine  or  bov;  f  b  • 
treadle  whieti,  by  mean*  of  the  iron  rod  n  lUed  lo  tli  axU,  raJafa  and  deptlaiM 
iha  wedM  n ;  thb  wedge  alidei  em  a  croM  piece  of  wood,  (linnly  fixed  to  each 
dde  of  iha  frame  oj  in  auch  a  maniier  that  tlie  upper  auiCicu  of  the  wedge  ia 
•Iwayi  pieaorved  in  «  hoiaontol  pouiion ;  a  loop  of  iron  it  fixfd  brlow  iia 
thicker  end,  and  In  (1  tha  upper  end  of  the  bar  in  wvrki.  To  uie  the  machine, 
tiie  wcekatan  (cal*  binunlf  Dctide  it  with  hii  rit;hl  fool  on  the  treadle ;  be  th<n 

fiota  a  bottle  to  that  it*  moulh  w  Wider,  nnd  in  eoiitacl  witli,  that  tub*  whieli 
nt  the  proper  aiie  for  introducing  the  ook  into  it,  and  retoiiu  tlic  bottle  In 
thai  poaiUon  by  raitine  llic  wet^e  againit  itj  bottom  by  Dieoiu  of  hit  fool 
acting  on  the  treadle;  then  raising  the  impeller*  by  mean*  of  iha  lover,  he  pull 
•  jgvpat  luati  eorfc  into  that  tube  which  it  in  contact  with  the  mouth  oT  the 
boida,  ha  dopiiwia  (ha  lem,  by  which  action  the  cork  b  forc«d  by  tlia  Impeller 
Into  the  na«ef  tha  bottle ;  then  lowering  the  wtdg«  by  the  prcaiute  of  hu 
foe*  on  Qm  madle,  ha  remoivtB  the  bottle,  uliich  complete*  the  opcralion.  'Itu* 
W9  tliiikb  a  Bsat  incritoiioua  inicnilon,  aiid  one  deaeTTiiig  of  general  adop- 
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uott.  The  iMtciitcs  lUUi,  tint  "  atont  Uian  lialf  tfa*  tint  b  wved,  owiag 
utiiiciptlly  to  tbc  MmptcHMa  of  Ui«  oork,  and  iha  imp«nui)[  it  inta  (he  fc«ul« 
beiog  efl«ct(id  at  «ae  o|>«rati«a  or  mctim  of  lh«  lever.  Twelre  botUa  h«v« 
bcwi  corked  In  an*  ninula  bj  wsj  orcxperiment,  «nil  (hitty  iIomu  In  an  hoar, 
Imt  one  worlunoB  ooaU  eurk  with  M«e  n(  tlin  t»Ui  of  five  um  t««tily  ikwo  per 


bow  UiraagbMit  die  iaj.  Tlic  Imttlra  rIm  w«  better  tttkei,  ftrQy  mteg  Id 
the  cotb  boikg  eonprcned  and  compacttd,  iiKlend  at  htiag  croobed  er  b(v£iav 
«•  in  ilie  ooiumon  miHliuik ;  nod  putly  tiom  lh«  eorfce,  Bt  the  moment  of  entering 
lb*  bottle,  beiiif  fuljcrtt'd  to  ■  pr«Micirc  both  mi  their  tope  and  ridte,  «Um 
caitM*  ibpm  to  )H<eoaiG  ^tmer  end  tloier  in  llin  bottki^  than  when  dntcn  is 
afUr  bekin  cnuhcd  fay  nny  of  the  conininn  methoAt. 

A  pattot  hai  been  obtained  by  Mr.  H.  B<^  ftr  ftimb|t  bottle  rtopwn  <if 
India  rubber  wUh  the  view  or  prcrfniin^  tM  etcape  «f  volatile  mid  oth« 
Itnidi^  which  tannat  bo  neO  retained  by  tbrunnlrocHU  of  aUiipii^-  To  lAct 
tbi*  object  (ereral  meUio<b  are  detorIM  by  tb*  pauittao  In  AM  nocifiNtion ; 
tbM  vbich  i*  thewn  in  tbt  tnpatipg  rtprtMnU  the  wdiaa  of  ■■  mk  botUt  tat 
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the  pockM.  a  ii  tli*  gliM  boltl«  with  (lit  extn- 
m(ty  of  iIm  neck  f^und  lo  nn  Biijular  odn  «h*Ta 
it  U  braught  inl«  coalaci  villi  b  diae  or  niUoii  of 
noukhoc  b  flxtd  inio  Urn  lop  «if  itic  txtttiot  cue, 
wMch  U  of  hard  uoodi  thn  lop  bcins  (crcvcd 
down  M  (hewn  in  llie  ligiitv.  tlir  gluu  rdga  of  llio 
boltle  MP  forcod  into  titv  tluiie  *ulwtanc«,  m>  m  lo 
form  a  elom  and  perfectly  nii^light  Moppcr.  For 
ToUUIa  Mill*,  the  paloniM  usm  tiit  orimarj  gbus 
ttoppen,  and  opplm  ■  cMta  of  rooiitrhoe  undM 
a  projrctiiij;  flanj;i!  at  xiir  niopper,  vhicli  pman 
upon  the  iippcr  (uificp  of  ihc  neck. 

BRAKE.  Ill  M(-(-liHnint,  a  contriTtno*  for 
iflnidiiie  oi  nrT<4liiiK  nuchlncry  in  inotian,  bf 
mcotii  oT  fri«lion.  It  gmcrally  ronntl«  of  a  tiiif- 
p1«  or  coni|iound  lever,  pivMiiig  forcibly  upon  ili* 
perinborr  of  a  broad  wbcci  fixed  upon  one  of  the 
ibafu  of  axcf  of  the  macliine.  i^ ,' 

BRAN.    Tlie  inner  bunk  or  ikin  of  vhtti,  ~    ~ 

wbicli  ii  tcporaird  fioni  ihc  Hdut  by  llic  buutlinj;  maciiiiic.  Il  is  ciDpIo}-td  ia 
tlic  mnnufsTiurc  of  itntcli,  nod  nlsi>  by  dyiTi  in  making  wlmi  ibvy  tall  the 
•our  »s!(-i  will)  wliicli  ibvy  i>n)i>njv  ihrir  •trtrel  dv«a. 

IIRANDY.  Tlie  niiiriiunnt  liquni  obtained  by  diitillali«n  <rf'  v\ne,  ami 
wbich,  by  fiinhcc  conccnimiian,  may  be  convnted  into  alcobol.  Tlic  bctt 
brandy  it  made  in  Fiance ;  tbat  msdf  in  Spain  and  PtfUgal  I*  diiiliiiguttlieil 
by  an  nciid  and  diMgrecablc  laile. 

BRASS.  An  rlcgani  yclla«-«olouT«d  compound  metal,  cniuiiCiaf;  nfeoppef 
combined  with  nbout  ont-third  of  ila  nciglit  of  litic.  The  h**t  brws  is  made 
by  otmrntution  of  (lie  ore  of  cine  i>!tb  grnniilalcd  coppn.  Sc«  Ai.Lnr. 

BRAZIL  WOOD.  A  red-oolouiBd  oood,  cliipfly  uied  ia  the  pinrrM  of 
dyeing.  The  tree  that  oflbrd*  il  ii  the  (frowth  of  thr  Brnxili.  in  South  Americn. 
llKi  «oi>d  io  mpable  of  a  piui  pliih,  und  it  *o  liaid  tlmt  il  ninki  In  wiiirr  III 
colour  ia  ptJc  when  nevly  rul,  but  it  bccnincn  derpcr  by  cxpoiurc  lo  the  air. 
Tlw  rnrioui  ipccimens  dilfer  in  the  inleniily  of  iheit  coiout,  but  llic  hrnvic*[  ii 
rtckoufd  lb«  idmI  valiioble.  ll  bun  a  tweetiih  t«il«  uhen  rliewfj,  and  i* 
^linpiuhed  from  n.'d  nAndi'ti  or  uindAl,  by  it*  properly  of  giving  onl  lu 
oolmir  to  water,  nhich  ibis  lut  doc*  not.  If  the  Bnuil  wood  bo  boilrd  in 
trMtt  (cT  m  niilicicui  time,  it  wilJ  communicate  a  fine  red  cnloar  to  ihnt  fluid. 
Hie  retldue  ii  very  ditrk  onloui-rd,  on<!  (;ivni  nut  a  contidcrafale  portion  of 
colouring  matter  to  a  lalutiun  of  niknii.  Alcohol  cxtracli  the  (olour  from 
Btatil  vood,  M  docf  likewite  lliu  volutilc  nlLuli ;  aiwl  both  llii-tr  an'  il<M'|)Fr 
Ihnn  llie  nuiicoiw  ulution.  The  niirituout  tincture  ttoin*  warm  marble  nf  a 
decpiah  red,  Inclinine  to  purple,  which  on  a  gtentcr  hcnt  bccnmn  tiolct ;  and  ii 
the  stained  maiblo  be  covered  wrili  van,  and  ooniiderably  heated,  il  cLancn 
ibruugh  all  t1ie  thadea  of  btonn,  and  nt  la*t  brcomet  Rxed  oiT  a  chocoMta 
colour.  Tlic  enloiin  imparled  lo  dotli  by  Btnxil  wood  nrc  of  little  pcminnenM. 
A  very  minute  portion  of  alknli,  ur  even  wap,  dnrkeni  it  inlo  purple.  Hence 
paper  alaiii«d  witli  It  may  be  uted  m  a  leNl  or  BAturniion  with  the  nil*.  Abiu 
uddod  lo  the  decoction  of  ihii  wood  occuioii*  a  fine  crimion  red  procijiitala  or 
lake,  which  ii  iocTea«td  in  quanlily  by  the  oddilion  of  alkali  to  the  liquor.  The 
rrliBton  r«d  colour  In  aW  iireclpltated  by  muriaW  of  tin,  but  it  ii  daikened  bjr 
the  «alu  nf  iron.  Acid*  change  It  to  yiMluv,  fVom  which,  however,  *alnlfuii  of 
Un  retioifi  it  to  itt  natural  hue.  A  nirong  decoction  of  Brittil  wood,  with  aa  ' 
iBucli  alum  oa  it  con  dittuli-e.  and  n  little  gum,  forma  a  good  red  ink  ;  «ome 
niennfarliirer*  »dd  rocliincal  to  giie  the  colour  more  permanence  and  brilliancy : 
good  red  ink  may,  Itoncvcr,  be  made  nithout  thi*  addition. 

IIEEA  D.  Variuci  prtparutions  of  forioaoeoni  nibtloncc*  bear  (hi*  deniuni- 
nktion;  but  iborc  which  nrr  ililefly  iwl  in  thli  countty  may  be  diMlngiiltiked 
inlo  three  principal  kindi.  I  n  Uic  (int,  called  vidtavtnrd  brtttd.  cllher  flour 
and  valer  alone  arc  mixed,  or  i(it)>  the  oddilion  of  'oinc  i>lher  fiiljalAiice,  such 
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•(  tunior,  fgfi,  Mgnr,  tai  ftftriKjinl*  bnkod,  liy  wUch  l]io  iimm  b  tt<lucc>d  wM 
m  Mlid  >u[<,  MmiediDM  lUkrv.  bui  never  ecUuUr  or  tpocigy.  Biicuii,  et  •(*- 
IvciiJ.  t*  of  llii>  iislearviif  il  Vinil.  fur  l)ie  proccu  of  making  wliich  tt«  Bixcir 
[a  l))n  iKnnil  kind  of  l>rt«4'  died  Um-tntJ  Wtud,  Iho  nuur  uid  wAtvr  bvinf 
nixtil  lo^cdier,  »  citlier  Uft  for  mcdo  lioun  in  a  ikiii  snd  ftlmosl  liqtiid  tui« 
to  raraidil,  that  thttMcbMioe  matter  conuincd  in  (h*  flour  may  b«  Bpunloncmuli- 
ctuDfFtJ  iiitn  alcohol  and  cubonlc  acid  gu,  vliicfa  M|Mnd  by  llii  lioiit  of  lliu 
•Tcfi,  and  rrndcr  the  bicad  reticular  or  vpongT-  Akbouffli  (hii  iolMtino  diangn 
will  (okr  p)amiHtiir»t!jr  at  (liv  trRipcTiiliire  omploytj  in  iw  vinotufermmtatMii, 
tl  ii  utiul  U>  udd  certain  «ubitaiici-i.  U-inicd  frrmatU,  of  which  tbc  bitmi  nf 
beer,  «r  yeast,  ii  ^trfrmA,  alicie  it  cnn  lie  obtained.  Tlicic  occctcralo  lb« 
BHidrnliliOiii  of  tbp  dniigli,  and  cnutc  it  lo  tukc  pluce  limuluiitfi'usly  ihroughout 
th«  whole  man  ol  dough.  In  thn  tliiM  kind  «  br4<ad,  a  vrtiridar  appoaranca 
i*  giT«Q  to  it  h^  the  addition  to  ibe  doujh  of  >omo  ammoiiiiica]  *al^  (uniolly 
th*  wlxartianat'-,)  nliich  bcconiM  wholh  c«iiTrned  iiilu  a  |,ii)paiu  auhilance 
itnrlne  i)>d  proco*  of  baking,  coujiin^  Ibc  dougli  lo  >ir«!l  out  Inio  litiU  air 
veucLi,  which  Gnatly  butitiuf;,  allow  titc  fM  (o  ncnpe,  and  Icarc  tlM  brcod 
rxcMJfn^lr  vonKn.  Mr.  Aivuiii,  in  hln  T^ralitt  on  CaHnary  Psitwu,  haa 
«ti^atited  Uii)  proc«M  m  ''  friuidiilmt,"  but,  in  our  npinitm,  moM  ui^aidf . 
He  bakm  wonld  ncier  adopt  it  but  6oin  oeotMily :  when  food  ymiM  cannot 
1i«  pnciir^,  it  fvrnn  im  ndniu-ablu  niid  pprfr^l^  liorinltca  lubililula ;  cosling 
ihp  Imkir  more,  ii  diniiiiiihoi  liii  proAt.  wliitc  llii!  conuini«i  it  bi'iirflicd  by  tho 
bread  retaining  ilic  aulid  matter,  which  by  the  pioc»i  of  fcrmciiiation  i* 
ditsipatcd  in  liiF  fuTTti  of  alcohol  nnd  cfirb<>n!c  acid  g<u.  'I'o  jicttiinii  iin- 
MT^iiaintn)  with  ihv  naluro  et  tli«  flour  of  slicnt,  it  li  ncccunry  In  xtnlc  l(>at  it 
it  compnird  oT  three  diitinei  ntbii«n«*i  which  are  cniily  icpomblc  by  art  t 
Unit  a  miicibginoui  mccliarinc  nintttr,  tuhible  in  cold  voter ;  mucl)  ttaroh, 
whfeb  will  acarcely  cnnibino  irilK  wtilcr  Hithoitt  the  aid  <it  kral ;  and  lUi  rlutlc 
adhrBvo  grey  nrbitRiiiv,  cjHrd  gluten,  uhlcb  in  inwluble  in  cold  utter, >tlcijtinl, 
Ul,  or  ellier,  and  mcmlilo  on  animal  luhitancc  in  many  «f  iti  pioporiici.  To 
itw  gltilvn  in  «bpat  flmir  i»  nppoted  lu  bp  oiring  ill  ptupctty  uf  niukitig  to 
UMidnua  a  pair,  nnd  il<  prcuhar  fncility  of  ritiiig  or  oxjiandin^  hy  tlii'  nJiliMn 
cf  teaveiw  rrom  the  H'jur  of  barley,  tre,  oats,  or  notutoci,  no  ghiteii  hai  been 
nirected,  probably  fnim  ihcir  coiiluining  too  imnll  n  quantity;  and  an  tlin* 
«u1nlanc<^  art  vrry  diltiL-oli  of  fertnrntatioR  by  any  of  tlto  onlinnry  prucutca, 
it  has  been  luppoied  tlmt  thv  presence  of  ^tiileo  i>  the  csuk  of  femimtalitm. 
It  is,  however,  muru  leatun.ible  to  tuppose  (bat  ihe  tenacioiu  doo^li  formed  by 
iJie  fldnilxlnrc  of  gluten  ixcrvrni*  the  «trapr  of  ibc  gOMOUi  prudiicu  of  ilic 
ftnnenlatiao,  and  tlut  time,  by  their  cxpRnuon,  >wcl)  ibe  doueli  into  a 
VBtkular  mns,  praducinc  wlut  ia  leclmicxlly  called  lieLl  brMd.  M.  Beccari, 
of  Dolcfnii,  an'I  Dr.  CtiUm,  Infomi  u*  ihjit  by  tlie  odclltion  of  ghitm  to  bailey 
anH  potalocf,  ihcy  produced  better  bread  Irotn  each  tlinu  could  be  obulnea 
without  thii  nddition.  Parmentier  aBcits  th^t  bread  siny  b»  mad*  IVtaii 
|>alatno<  aIobs  ;  b'lt  Mr.  EdUn  and  Dr.  rcanoei,  l«0  voiy  enlightrneil  exper»> 
metituUiti,  itatr  decidedly  that  thii  tuot  cannot  be  fomcBlcd  ao  »a  (a  makt 
bread,  wfiiiDUt  tlie  addition  of  whenien  flour ;  and  tkat  BO  brisKVOua  aubtiancv 
can  b«  made  into  good  brrad  (bat  ha*  not  ihv  ihrn  conMitucnl  part*  of  wheat 
bcroec-mcatioiied ;  for  if  to  tho  ttarch  of  pobttoci  tome  of  lliii  glutinoui 
oubalaDce  be  -iddcd,  with  yeait  and  wiler,  it  will  iiul  ftinn  a  bread,  owing  (o 
lb*  aloHice  of  the  ucchniinc  or  iiii^aiy  ■'idt^tet  on  «birh  the  |irocew  of  fcttnen- 
(alioA  doDendf,  and  wbicli.  if  lliijilnit  •ubitinerbeaddcd,  cvrninacunceotralnl 
((bIp,  will  immediately  eoii^mencc.  Atilu>ti];h  we  hnve  no  knowl<d;gi'  of  Par- 
niealitr'*  proceaa,  wc  hellvr*  that  hiii  uwriion  in  petfcetly  coirect;  for  tiace 
the  tapcrinxBl*  were  mnde  by  )lr.  Edim  and  l>r.  IVnnon,  the  farina  of  potalOM 
hM  1«en  conTetted,  on  a  pre'l  >cale,  into  iiikb.-  and  alcohd;  and  It  boa  been 
lung  knovti  tliat  potalue  tUirb  Kkiy  bo  Iraiulocnied,  \n  llie  applicalion  of  drv 
lienb  into  a  nieeiei  of  taplocn,  of  creat  icnKity  and  claiticilVi  Willi  nwu 
maleriab,  we  ihould  tnwfiiae  the  ikilfof  a  hnnciitier  nould  budly  b«  nccoaMfy 
bi  order  to  moke  guud  hrraid.  In  tbr  making  <jI  Itareotd  bread  witboiit  llie 
addition  ef  any  atiieU  for  exriling  ibe  tpeedy  rcmertation  of  Ibe  puW  a 
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rat  (letl  ot  nlUntion  and  akill  arc  requuitc.    Th*  tftnUOUtOt  (lecompoutjon 
ixtrcmcl;  slow  ;   the  vui»ui  pntt*  «f  the  miu*  on  ^aivnilv  «jrcotcd,< 
aeeordinK  to  tli«  liuiniilil]',  tbc  ihicknou  or  tliiniiNt  of  the  port,  lac  vicinity ' 
or  lemountM  of  firr,  uid  oihar  circmnKKDeo*  IcM  euily  inwtlgBtod.    Tlw 
tMchariiiB  [wtt  i«  ditpoNd  to  booomc  oonr«vt«d  !■!»  •loohol ;  Uio  muelUcohH 
A  Undcneir  to  booomc  *mir  and  mouldy ;  while  iho  glutfn,  in  aB  probMnitj*, 
TOrve*  toward*  ihti  putrid  «t«l*.     An  mtire  rlmngii  in  tho  elipinical  aHractiaiia 
of  Uio  •cnral  component  potu  miwl  ibm  take  place  in  ■  progmti*«  toanner, 
not  allcvethet  the  Mune  in  titt-  iiiturnal  niidnioroliuniiil  porli,  DtinthooUornUl 
pott),  which  not  oolj  WcniiiD  dry  by  simple  ovnxiratioti,  liitt  ate  Kted  npon  bv 
llio  aarrounding  air.      The  outside  may  ihercforc  become  mouldy  or  ptitiiit 
wbilo  the  inna  port  may  hv  only  advanced  to  an  acid   itatc.      Occoiionol 
admixtora  of  iLo  nuM  would  of  couno  not  only  pcoduco  aoini.-  change  in  the 
rapidity  of  thu  altemdon,  but  likewiae  reader  it  more  tinifonn  ihruugliout  the 
whole.    The  cflcet  of  ihia  ootmnenebig  ftn&ratation  i«  fouod  la  be,  (hat  the 
niaa  u  rondered  more  porou*  by  tho  diiiDgngemMit  «t  elaatic  fluid,  whieb 
seiinratt*  il*  ]miti  IVom  eoeh  other,  and  greatly  ineteawa  it(  hoik.  Tlw  opL'ration 
of  baking  puu  i  itop  to  thia  proono,  by  crapotntUie  grtot  pott  of  the  moiiluro 
which  u  trqulsiie  to  favour  tho  chnniettl  atttaeiionit,  and  probably  by  itill 
fottlifr  ebandng  tho  naturo  of  the  eranponcnt  porti.     DroM  lliiu  mad*  will 
not  poaicM  the  uniformity  which  u  requitiCe,  became  toino  porta  may  be 
mouldy,  while  othen  are  not  luJQeiently  changed  from  the  itatc  of  dongh.   The 
same  mi-ani  sre  ii»vd  in  thin  cue  aa  hnTc  been  found  tfRiclivu  in  prociioting  the 
uniform  fonnrnlation  of  larjte  manes,     Tbi*  conniti  tn  the  um  of  a  IcireD  or 
fcimcnl  (u  before  mccljuucdj,  which  la  utuallr  n  tmiJl  portion  of  dough  of  the 
cami>  klotl,  but  in  n  inoro  advanced  tlu«  of  tno  &nii«nlation.     To  prepare  an 
original  leaven.  Lake  UoLof  flour,  and  two  pintaed'  blood-warm  water,  kndaaJ 
Hxm  u  tke  (pongo  begin*  to  riie  en  the  atoond  day,  odd  1  lb.  of  flour,  and  fourf 
^Hcif  water;  uud  tnu*  proeord  &»  a  day  or  two  more,  when  a  mixttue  wHI^ 
te  obtained,  which,  being  added  to  s  quantity  of  lleur  and  water  Intended  for 
bread,  will  determine  the  fermentation  to  take  place  thronghaut  tho  man  in 
llireo  or  four  houn.    It  ia  ceity  under  mculiar  oircumeia&oea  that  a  reconne  to 
H»  original  ferment  I*  neceaaary;  for  ililii  fnrmnit  haflng  been  once  obtained, 
and  the  dough  nearly  ready  for  baking  mode  from  it,  the  fennentation  of  tho 
next  parcel  of  bread  ii  readily  put  in  action  bvreirnrjng  tome  of  tho  fermented 
dough  or  leaven,  m  it  it  called,  and  uiin;;  it  for  that  purpuHv.   To  jireterro  lliia 
leivrn  from  becoming  lour,  acreraJ  mclhoda  arc  adopted.      In  the  north  ot 
Eiicland,  the  learcn  fur  the  next  w«ck*a  hakinx  i*  kept  fit  for  uM  by  beingt 
huTicd  a  fi-w  tnohesdeepin  a  lack  of  flour,    la  Italy  it  i*  lald  lobe  kepftanJ 
even  fur  ihrro  montha  by  being  buried  deep  in  flour.    The  French,  if  thej  j 
intend  to  um  the  leaven  in  n  few  day«^  keep  it  in  a  wann  place  betwera  t««^ 
bowle.  and  add  every  day  n  much  flour  aa  the  iMven  wt-iubt,  and  a  luffldtalJ 

Siuuitily  of  water  to  reatore  the  original  oonniaUtice ;  hut  if  it  ia  not  to  bo  uaeAl 
or  a  week,  or  longer,  the  aciapingi  of  the  kaeadiDc  trough  are  cut  into  email  .J 
plecea,  dried  by  a  centla  heat,  and  nhcci  WMnle<n  nibbed  down  with  warra.j 
water.     It  appeon  from  the  .Scriplurcx,  tbnt  the  jimclicc  of  making  leavened' 
bread  ii  td"  extreme  antiquity ;  but  the  oddiliou  ol  the  ecuin  tliat  arim  in  ll!*,. 
vinous  frnneulatiun  of  beer,  nihil  bum>  or  yeatt,  «reraa  to  be  of  modorn  dale^ij 
and  it  now  in  genarHl  iiio  tlimughont  tho  north  of  Europe.     In  (hii  countiT 
thii  yeoit  ii  f-encmlly  used  in  the  proportion  of  a  pint  to  a  100  Ibt.  of  flour,  and 
ia  diuulvrd  in  (be  lint  gxirei'l  of  wuti-r  with  wliirfi  Ihu  flour  U  mixed,  and  no 
leaven  ii  uied  i  but  at  Paijj,  and  other  great  lowna  tn  France,  the  dough  ia, j 
naade  Gnt  with  leaven,  and  a  tittle  yemt  i>  nddcd  to  the  lait  parcel  of  wMar^jT 
merely  to  itierean  the  ipongfnen  ot  tint  bread.  Although  we  liave  given  midei] 
the  bej^  BiRii  nn  account  of  the  IMlDr«  of  thia  oielVil  ferment,  and  raiiouB,] 
mode*  of  urepoiing  it,  we  ihall  here  odd  wme  further  information  which  morSil 
imMdklJy  aopertaina  to  the  nunufacture  of  bread.      If  yea«t  ia  net  to  bM 
purcfaaead,  orisuol  yout  may  be  obtained  by  boQiag  a  quarter  of  a  peck  (31lba.)J 
of  RMal  for  eight  or  teu  miuuki  in  three  pinta  of  wnler,  und  pouring  on  twq 
pinlti  ttUeh  U  to  be  kept  In  a  wonn  place ;  the  fermcntaiiun  will  tonuna 
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In  aboHt  ihirly  Ixnin,  ml  vhicli  (lni«  four  pfaib  naar«  «r  ■  tinilti  decocbon  of 
null  ore  to  be  uiLdd),  oni)  mbxa  thii  TcrtncDt*,  Hiutlict  four  piuti  an  l«  ba 
•ddM^  snd  to  oil,  imtil  a  uilUcinit  ((iLuiUtr  at  ytntt  \%  obtained.  In  EJinbo^li 
the  bakm  nnilliplj  lli«ir  yn*t  d*llj',  by  iiiiiing  10  lU.  of  flour  with  two  rallaiw 
nf  bailing  w»Ur,  and  cortrinj;  it  up  for  nboui  cijiht  baun.  Two  piati  iiFyMM, 
made  iba  <lay  bvrorr,  ■■«  (b«n  ilutcd  in,  and  in  about  nk  or  <>clu  boun  aa 
lunch  aew  yeaat  vill  bt  ^ntcMad  aa  wifl  wlBea  for  430  Ibi.  oT  flour.  Whm 
origtiul  yeaat  it  pce^artd  tma  mall,  iha  fonneiitio)t  *oR  dh^  be  kddcd  lo  ih« 
flout  at  ««U  «  ibe  yeatt,  «0Mtdin||  lo  Ur.  Stuck,  who««  patent  tubtliUI* 
Ibr  ]r««*l  ia  manly  *«rl  in  a  ttatu  e«H«»anuitiiiii.  lliia  wort  it  laaJc  frMn 
S  Ibi.  «i  mall.  I  Of-  ol  lUKnr,  and  1  or.  ot  \iopt,  to  cMb  halloo.  Tva  gallow 
«f  lbi<  wurt  ar«  lullicieni  fur  13  bushcU  of  «lit«l>D  Qaui,  The  Hungnriana 
pnpMW  a  ttDulnr  £rrm«iil  for  kvejiins  all  tlio  yoiu,  by  boiUiic  in  wMer  in  ilio 
muniata  wheat  bma  (obtaiDrd  in  ftin^g  for  liniuoiiotd  flour, Jalongt  wilt  bop« ; 
lb«  dtcootkoi  Mwn  bnncnt%  and  then  n  luffieieiii  i|uiintiir  of  biui  ia  Saaji  in 
10  drink  up  all  iha  liquid)  nod  allow  il  lo  be  fonncil  iiit"  oMt,  ithirh  arc  diitd 
in  a  fnitle  hcoL  Wimu  wa»t«d  for  ute,  wino  of  iUmc  billi  are  broken,  and 
baiting  water  pound  npon  tbem,wbicb,  after  tome  time,  iaalninedofl' and  uaed 
to  tnaM  up  ihe  dougb.  In  Itke  nuaoci,  Uie  Bomani  prepared  iheii  fmnent  hy 
drawing!  on  in  vinug*  tlsM  a  ^ua&liQr  of  grap*  juice,  wbile  at  Ihu  li#%lii  of  Ju 
feratcntntian,  nitinic  into  it  a  lUjHcient  quaalily  of  millet  flour  loabtorbtlall, 
toA  roming  mto  amiJI  ball*,  which,  when  wauted,  wit*  brofcni.  iuTutcd  in 
bafling  watw,  and  tbo  whoU  tlwn  mixed  with  ibe  douxh-  A  limilu  f«niwBt 
Bay  Se  pnfaixi  in  llij*  coiutlry  from  n  dccoclioii  of  ruiins.  whidi  must  lub- 
Mijoently  be  either  proved  bctwem  bomb  with  a  heavy  wci^hl,  or  bo  mixed 
Up  wilb  ground  millel,  at  otherwiu  tlio  alrongtal  pait  «f  ibo  muM  would  Tvmain 
anwiipt  tboni.  In  tmnmer,  tb«  iMrtn,  rnit,  and  even  doujth,  it  apt  lo  iutu 
■onr.  Mid  to  eonunnnicaie  that  toate  to  lae  bi««d ;  tbU  ia  nmedied  by  itiniiig 
■  ftw  uartfMK»4uU  of  carboante  of  mqgnetlB  inlo  tha  (muenl  or  douglb 

Whtvtm  Bmii—Thit  nature  «f  wbeaUM  braad  whan  raiard  with  yaati  haa 
been  explainod  otitady  at  tha  eoouiMiioainaitt  of  ibii  onicle ;  but  tli«  imporlaaoc 
«f  the  mUect  deiaandt  a  tnon)  exMi  Mcoint  of  the  oitabUihed  |)rocc»e)  env- 
plo}'ed  in  me  nMnufaclutc  Alt.  EdUn  wttbing  to  obtaJB  tniey  bifunnaiJou  on 
Ibit  tubjaci,  pmcnrud  ocmhi  lo  u  bakehoiite,  and  hat  givao  lu  the  fetlowing 
■eoount.  '*  At  three  o'clock,  they  pnparod  to  let  tbc  iftrngt,  for  whidi  put- 
pote  two  tack*  of  houtehold  flonr  were  carefully  vftad  llirn^h  a  brati  wUw 
ritM.  Tbc  following  miMUre  waa  ibsn  prcparad ;  two  ouncts  of  alum  wta  flnt 
pul  into  a  tin  vcatel  with  a  little  water,  and  ditaolvcd  orcr  tlie  Grc ;  tbit  waa 
poured  into  ibe  atatonin);  cub.  and  bine  pmmdt  of  aah  were  thrown  in,  over 
which  they  poured  two  pailt  full  o(  hot  liquor  -,  wbal)  ooelcd  10  84*  of  Ptjirafr' 
boil,  cix  ptnuofyeait  wore  added;  Uiii  eonpoution  waa  then  ttirrcd  well 
Uigellier,  itraiBcd  tfarou|{h  the  tcatoninf  ticve,  and  emptied  in  a  h^  made  in 
lha  flour.  wiUi  wbk^  It  wai  mixed  to  the  eoiii>l>tency  of  ibick  bailer.  Sonta 
lour  waa  iprinklod  over  the  top,  wbeo  It  wai  coicim  up  l«  keep  In  lha  baM. 
Thi*  opcrwlian  is  enllcd  trfln^  fworter  ipoa^.  In  Uiree  hoort  two  jMilt 
All]  more  of  wnmi  btjuor  were  ttinrd  in,  and  ibo  nuMt  <oiWcd  up  aa  btCora ; 
thii  It  Ic-rmed  trffiun  iaf/  tjurufr.  Fi«o  boure  afUrwwd*  five  more  paila  of 
want  liquor  were  nilded :  uid  when  the  whole  wm  intimately  blended,  it  wat 
kneiBded  fbr  npwardii  of  an  liuur.  The  dou{;h  waa  then  cut  into  piecea^  and 
ihrovii  uvvr  tlie  aliitee  board  and  iirnncil  lo  one  aid*  of  lha  troueh ;  tom*  dry 
flour  bciuj;  iprinkled  orrr.  it  wat  Mi  to  prorc,  till  about  three  o  clock  in  iLo 
mining,  wlicait  waa  again  kneiided  Ibe  Ike  apace  «fb*lf«a  honr.  The  don^ 
waa  lokeu  out  of  tba  trough,  put  on  Ibe  lid,  and  nit  iMo  pMcM.  It  waa  Ikn 
weighed,  and  4  lb*.  IS  ot.  was  allowed  for  each  quarteiB  loal^  the  baker  obto- 
vii^  that  a  loaf  of  that  sixe  loaeafrom  10|io  II  oUBWa  wbila  in  the  oveit. 
It  wat  then  worked  up,  and  the  io|Mniia  niaetca  were  kid  In  a  raw  till  tba 
whole  wer«  weighed,  and  In  couniinjc  lliem  afletwordi^  he  Ibund  tbey  werw 
equal  to  ISS^  quartern  Iduvl-<  ;  but  (lua  eircuniebwM  ia  tariaUe,  nt  tooae  flours 
kneaded  better  than  cthert.  ll  thculd  htvv  been  mentioned,  that  lb«  fire  wat 
kindled  at  two  o'cloek,  and  continued  burniuf  till  ntw  four,  wb«a  the  oven  waa 
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deauted  ftoni  dErt  and  uhet.    The  bread  being  put  in,  the  oren  wsi  doM 
•topped  till  teren  o'clock,  when  it  wu  opened,  and  the  bread  withdrawn." 

iMb. — Mr.  E^lin  hw  ilkewiie  fiimiihed  the  following  mode  of  making  rolls, 
•a  witaened  b^  him  in  a  London  bakehouu.  "  The  flour  wm  lifted  and  mined 
in  the  umemaimerMwu  done  for  the  bread;  at  half-paitiix  o'clock,  they  were 
moulded  up,  and  a  i)it  was  cut  along  the  top  of  each  with  a  knife ;  they  were 
then  let  in  rows  on  a  tin,  and  placed  in  a  proving  oven  to  rise  till  a  quarter  of 
■n  hour  before  el^t,  when  they  were  drawn  and  set  in  the  oven  wliich  was 
doted  M  before ;  at  right  o'clock  they  were  taken  out,  and  were  liightly 
brushed  over  with  a  buttered  brush,  which  gave  the  top  cnut  a  ahining  appear* 
ance ;  they  were  then  covered  up  with  a  flannel  till  wanted  for  sale." 

Avtm  Bread,  called  also  home-made,  is  usually  fabricated  of  inferior  or 
eoane  flour,  including  more  or  less  of  the  bran  ground  over  again  into  pollard; 
and  the  brown  tint  of  the  latter  is  usually  heightened  by  the  public  bakers,  by 
the  addition  of  the  raspings  of  the  burnt  crust  from  other  loaves.  It  ha*  been 
a  fashion  of  late  years  to  give  the  pieference  to  thi>  bread,  under  the  notion  of 
it!  niperior  purity  and  wboleiomeness,  overlooking  the  obvious  circumstance,  tbat 
its  dingy  colour  affords  a,  protection  to  the  discovery  of  all  sorts  of  adventitious 
mixtures,  belideithat  of  dirty  raspings.  In  making  brown  bread  at  home,  the 
case  i*  of  course  diSerent;  but  here,  owing  to  the  deficient  kneading  it  usually 
receives,  it  acquires  on  anomalous  taste,  which  some  call  sweet,  othen  sour. 
Being  unsstia&ctoTy  to  the  appetite,  the  good  lady  in  the  country  flatten  her  teU- 
love  in  olraerving  the  increased  appetite  of  her  metropolitan  visitors,  and 
•setibes  it  to  the  excellence  of  her  home-made  bread,  wbcn,  in  &ct,  it  arises 
from  it*  imperfection*.  Brown  bread  retattu  more  water  after  baking;  hence 
it  keeps  moist  longer,  but  the  middle  usually  crumbles  away. 

Frtneh  SoUi,  ^e. — Tbat  extremely  delicate  and  vesicular  smalt  bread  called 
Aench  it  mode  in  the  following  manner.  To  a  peck  of  floiu*  sifted  through  • 
fine  wire  sieve,  three  quarters  of  a  pound  of  butter  are  added,  and  rubbed 
together  in  ■  kneading  trough ;  when  these  arc  intimately  blended,  two  quarts 
i»  warm  milk,  a  quarter  of  a  pound  of  salt  and  a  pint  of  yeast  are  well  mixed 
with  it,  and  a  sufficient  quantity  of  warm  water  to  kneed  it  into  a  dough;  it 
must  then  stand  two  boun  to  prove,  when  it  may  he  moulded  into  rwls  or 
bricks,  which  an  to  be  placed  in  tins,  and  set  for  an  hour  in  the  prover.  They 
•le  oAerwards  put  into  a  brick  oven  for  twenty  minutes,  and  when  drawn 
rasped. 

HoutekM  Bread  undergoes  the  same  preparation  as  wheaten  bread,  with 
this  difference,  that  instead  of  being  mode  with  fine  flour,  it  is  made  of  an 
inferior  sort,  called  seconds  flour. 

Sabilituta  for  Whiattrt  Bread. — Numeroiu  attempts  liave  been  made  to  find 
■  mbstitute  for  wheaten  bread,  that  should  wholly  or  partially  supply  its  place 
in  times  of  scarcity.  With  this  view,  the  annexed  table  has  been  prepared, 
by  which  will  be  seen  the  proportion  of  farina  and  of  bran  the  foUowmg  veg»- 
table  substance*  contain. 

Ei~i  »f  ib.1.  »  Bnihir  of,     Welihl  oT  FIqbt    Wtiiht  o(  Biu 

KlDd  of  OnlD.  ^^^^,  ,_,«,  ^^^,  ij,  ,  ^^^_ 

Hatley 46tb  38tb  lOJoz.  sm  lOJox. 

Buck  Wheat 461  3S  9  5  5 

Rye 54  43  0  9  Sj 

Maiic 53  44  0  8  10^ 

Rice 61}  60  0 

OaU 38(  23  5  13  lOi 

Beans 37t  43  3}  12  D 

Peas 61)  47  0  12  5 

Potatoes G8  8  0 

9  e  shall  now  proceed  to  shew  bow  these  several  vegetable  aubitaneei  may 
be  emjdoyed  as  substitutes  for  wheaten  flour. 

Barlty  Brtad. — Next  to  wheat,  barley  is  the  most  profitable  of  the  farinaceous 
grains,  and  when  mixed  with  a  small  proportion  of  that  flour,  make*  a  much 
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chMPcr,  uid  M  cood  Utiul  u  tWl  gnln,  M  mfiKta  iti  iMlritipua  prepOTtiM : 
whkh  u  otitiwd  by  tlic  DumerniM  rohint  pckuiiu;  vbo  mtke  it  iMr  cbkl 
miU«n4Ji('('-  ItMlpy  ii,  liosvver,  msde  into  orrMl  without  the  wlBiixnirc  of  my 
dbCT  it""it  "><l  fanat  llic  principal  ditt  iif  tlio  niinan  of  Comwall,  knd  ef  iho 
nird  pupitlBiioo  of  many  diatricii  in  thit  ootmCry.  It  ii  ttiu*  made:  fbr(i*i'ouT 
poiUMlt  of  btttty  mtal  an  kiMainl  iip  into  dcngfa,  wiib  mtvr,  ]r«aa(,  and  mit, 
nai  divtdod  into  ejofat  loavM;  wkm  uioranglilr  telwd,  dnwn  out  of  Uw  ovmi, 
and  left  to  cool,  tner  wrigh  cboul  SO  pcwBdf.  Sueh  tooi  imiM,  boiMwr,  bo 
licary  ;  ud  to  mufdj  iku  MmI,  U  la  alwajv  bM  to  let  ttw  fpemg*  wUb 
vbc*l  Soiur  altogMhtr,  ai  barbfy  flour  dor*  oot  niifly  &nn«M  with  jrawt; 
•nd  add  ibc  bailcf  flour  *rbeu  tM  ycMt  n  j[«4n|{  to  b«  iiMd&  Rariey  brMd 
Ii  alto  made  hy  a,  iiuxlut«  <if  on*  prck  of^rice  to  two  paoka  «f  Um  tolejr 
fluur ;  aluv  ^y  >!**  wMitiow  of  14  iiouii<b  of  the  dnfaied  pnlp  cf  pola(M», 
to  the  tame  weij^bt  of  barley  floor ;  kiKod  into  dongb  wiib  warm  wal«r  and 
a  iiifiiciaDl  quantity  of  yeoit  and  Nit,  andgirc  ibe  naH  da>0  to  prove  boforc 
bakinj;. 

lJa<Ji-ielte^  HtmJ. — Biick-«h«ot  tt  m  little  tuod  a*  an  aliratnt  tn  tlui  <eia»- 
Uy,  tbat  ilivn-  ii  link  oppgrtuaily  of  iltidyii^  iti  tfleM;  bat  (rem  all  appear- 
ancr,  it  Iim  lint  cuinnion  quality  of  otlicr^la.  la  Norfolk  il  la  grown  Air 
bttctiinj^  |Mniltry.  In  France,  it  ii  made  into  bread  for  liunuB  MMlanaiiM. 
TliiB  grain  u  raretcd  rnHh  a  lurd,  black,  triangular  hoik,  of  «bieh  it  i«  deprived 
by  at)  inwraljiici,  prn-ioua  to  grinding  t)i#  furina.  li  i«  elffci*d  bv  blgli 
dtfin^  inc  irnio  hIiImt  bv  ibo  mia'i  rav*,  or  by  tlic  beat  of  a  kiln,  and  after* 
ward*  bv  bcinf;  wliji  ii  iKlinically  called  run  rAronaA  the  mill  atoDM;  Ibolnulca 
arr  iben  bTcwn  aimy  by  a  HitiiioBing  iiiachiue,  and  (liu  rrsidud  grain  trwlad  *«Ib 
ibe  prcporaiiou  of  whtut  com.  Tlie  uinnnor  uf  nii^in|;  brend  fMm  ll  alone  i*  a* 
IbUon  :  boil  ■  gallon  cf  vatrr,  add  thereto  by  drgrca  a  peek  of  buek>wb*al 
flow,  conaiaoily  ilirring  it.  to  prercnt  lump*  fonninc,  till  a  ibiok  baUor  i* 
Ibmed  like  that  of  Smtch  ur  YorknUitv  pMt«ge.  Am  Mim  tall,  and  boll  ibe 
nuM  for  nil  hour  aiid  a  half,  llirn  pour  i«to  an  iron  kettle,  banging  over  tlie 
fire,  ilic  duf  proportion  for  n  rakr,  and  bake  it,  tumtns  il  fnMjuenUy  to  prevent 
bunting.  An  tKntlHiI  milled  bread  i»  nude  by  lh»  addition  of  a  pock  of  irheal 
Hoar  to  tb«  b«for«-uipiitioiiod  quantity  of  buck-«h«iit.  AfUr  the  Intler  hi*  hem 
made  into  batter,  and  cooled  down  to  blood-hoat,  it  may  be  pound  into  the 
trough  conlajiiiiig  the  vhenl  flour  and  yenil;  being  ilirre  wrll  kiirBdccl,  It 
•hmiM  itand  Iwu  hmin  to  pruvo,  diiidid  into  loave*,  anil  bnkrd  rattier  bnger 
in  Ibe  ovoQ  than  for  whrnt  bread  ainnt. 

/tyr  Bttad. — Brend  from  rye  alone  i(  not,  <re  beliere,  eaten  in  llilt  coitntn, 
ihoush  ia  imny  pattt  of  the  north  of  £tirape  il  la  the  ordinary  divt  et  Out 
peofSr ;  a  mixluro  uf  ry#  and  wlwst,  bowerrr,  forsii  excellent  hrnid.  and  ia 
very  iwecl  and  nutritiouiL  To  mako  the  broad,  knead  together  equal  paru  of 
wheat  and  ryu  flour,  vtillt  a  lullciesnt  qwuititr  of  yeaal,  lail,  and  warm  «nt«r; 
It  ahouIJ  b«  cot«rwcl  up  warm  to  (crmant  an^  nruv*,  divldtd  into  loniva,  and 
baked  in  tbr  uiual  vty.  A  niixitiro  uf  rice  wiili  rye  toAksi  good  bread,  in  ibe 
pnnertkai  of  \i  poundi  of  rice  to  GO  pound*  of  ry^  It  ia  to  be  bnnenM 
wllli  ycBil,  &C.  kaeadod.  formed  into  loave*,  and  baked  In  tbe  tuud  way:  tbo 
ptndocl  will  bi  at  llio  Icut  IMIbs.  of  bmd. 

JUiaiie,  or  hStm  Corn  BrtoJ. — Some  aulhorilita  inform  )i»  that  nn«  half 
matie,  and  one-half  barley,  wiib  x  Itaren  cf  whsat  flour,  of  onr-flflh  of  tha 
total  weight,  form  a  lireaU  tliut  ii  eitermivr^ly  eaten  in  (ha  Vniled  Stata  of 
America  and  in  many  pnrti  of  Eiiropei  but  tliiu  a  luporior  bread  ia  made  with 
an  equal  quantity  of  wheat  flour  and  maiie.     The  lato  Mr  Vfilljam  CoUtMl 

iu>  whom  Ibii  coiiiilry  b  indebted  fur  tbe  «uee«M(id  cnlluro  of  a  (peat*  «f 
ndian  com,)  direct*  tbe  bread  to  bo  made  of  only  one-tUrdniaiM  tolwo-thMa 
of  wheal  or  rye  flour.  "Set  vour  iponge,"  he  aays  "with  the  wbMI  6ear 
onlv.  Aa  »ooa  at  yeu  liavi  ijuix  tliiU,  jiut  tbe  water  (warm  In  oold  weather\ 
atM  cold  in  hot  wralbtr)  to  Ibo  com  iour,  and  mix  Ibe  flour  up  with  tbe  water, 
and  tliere  let  it  be  for  th*  prcacnL  Wh«n  the  wheot  mage  bat  riten,  and  baa 
fallen  aenln,  take  tbe  wt<t(<d^ip  com  flaar  and  wntk  it  in  with  the  whi-al  iiMnge, 
and  with  the  dry  wbeoi  Hear  llial  haa  baan  iwuid  tbe  t|>ong^.     L>t  tbe  whole 
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r«nimii  frmwiiling  tcvMlm  for  nboul  lialT  ut  hour,  mi  lliea  nuke  op  ibe 
lotvpt,  tuid  jnil  ihom  m  thv  orrn." 

tUct  Avoci— Boil  a  mutU  quonliiy  uf  rice  in  water  uniil  it  hccamci  Tcry 
tliick  and  glulincui  i  villi  Uiil  *olulion  kn*»d  vp  (liv  tice  flour  in  the  ttougli, 
l«  «bieli  i«  to  be  added  adBdeniTaaM  and  «aIl  TJiniloiiglilKiingtliriicuvtTFil 
nns  vilh  dotht,  m  nifffered  to  Mand  till  it  riict.  Durinf;  the  fcrmcncntldii, 
llii*  put',  vhicli.  vhoii  kneaded,  wm  i|iiII«  fitm,  bccuinn  «i  tod  and  liquid  m 
M  nonder  it  nooeMary  to  bs  fnil  in  lome  *Iui1Ioit  vnuel,  lihr  n  finr-ptn,  Iinviii" 
•  Lmij(  bandle,  W  whieh  it  i«  to  be  lunwd  orer  in  tli«  oven,  linnnf  nnt  covered 
the  nee  pulo  with  a  thett  or  paper ;  tb«  heat  of  llie  oven  optralcs  to  quiekly 
wen  iba  pattr,  >■  to  caiin  it  lo  retain  the  form  cf  the  veturl  ohence  it  whk 
diaehargao.  In  thu  manner  pure  rice  lireQd  may  be  mode;  It  ii  of  a  lliic 
ycUoweolour.andof  anafTMaUc  laal*.  lU  nuDitlvo  prepntica are  mffidoitlr 
attarttd  by  the  well-known  fact  that  whole  notioni  li*a  tntiraly  npon  It  Rle*.  with 
•gTMl  variety  c€  miituret,  producti  ncrllnil  ^irtad.  Tlie  foUowini;  eotnhmaijoni 
bai"*  been  luci'vufully  ('ll1|>to;|^'<l:    Pint,  lo  half  a  peek  ottict  tluur  add  one 

Erck  ef  wUcAt  Moonili  Soiiri  mix  nilh  ycatt,  aal^  fte.;  kaead,  fcrinrnt,  and 
ikc  in  the  tuual  way.  Second,  to  a  feck  of  rioe,  boiled  OTcr-eiitht  till  lofk, 
and  wfaiok  in  Ibo  nomltig  will  h«  found  cnnalderably  nrtUed,  add  a  peck  of 
polaloD*  well  moihcd  into  n  lino  pulp,  anil  n  peck  of  nhoal  Aqiit  ;  a  ntlflcicnt 
4|uantity  of  yeait  and  aalt  beinj-  uldvJ.  and  tne  whole  kneaded,  it  may  be  ItA 
two  huurt  to  fiMrr,  Wore  i&^iag  up  ial«  lonv«a  and  baking. 

Oat  Ikt^id. — Take  a  peck  of  oatmeal  and  an  ounoe  of  toll ;  atir  them  tip  inta 
n  idlTpixitc  with  wnnn  water:  rail  it  out  into  thin  caket,  and  bake  tn  on  ortn, 
or  over  the  emben.  Th»  .Sruti-li  pcismlry  live  el>i(-ll;r  on  this  brnd,  though  in 
■enio  eolUgn  they  caiiie  it  to  under^  a  fcrmcnUlion  by  tunn  leaven,  wbiidl 
icnderaU  monqiangy  and  eoiyof  digeition.  Dr.  K.I^tnon  hot  racommcnded 
the  IbUovln^  aa  a  good  and  eeononaleal  brcud :  To  a  peck  of  oatmeal  odd  the 
MB*  qiwnti^  «f  aeconda  flour,  and  half  a  peck  of  potatot*  tkimied  and 
maahod;  kniud  up  into  >  dough  with  yeut,  lolt,  and  warm  ni!Ik;  make  up 
into  loarn,  and  bake  in  the  uaual  way.  Equal  quantitieB  of  oatmeal  and  rice 
Aotir  made  up  tko  aame  aa  the  forfgoliig  h  olhet  reHjivcCi,  is  italtd  to  bf 
very  palalablc,  and  miut  «f  eoimo  be  very  wholeiomc. 

Aeon  Brtad. — Bean  flour  doea  not  enentioUy  differ  from  other  farina,  but 
it  boa  an  unpleaaant  taaie  \  thii  ia,  hotrover,  aeatoely  perceptible  if  the  flour  ba 
itMoed  in  water  bvfor*  il  ia  owd  Cgr  making  into  bread.  Thia  flour,  to  Irrolrd, 
maifc  up  iniacoko  or  bread  with  yeaat  and  aali,ia  tolerable;  but  a  good  breaa! 
uiih  a mixttite of  wheat  and  bMU  flour  iatbo*  made:  Soak  the  flour  for  ihree da; 
ill  water  before  il  ia  required,  changing  tlie  water  every  day,  to  carry  oHf 
peenlioT  llmour  of  Ihe  bean ;  Ibcn  put  Uie  flour  lo  drain  over  a  Neve :  durii 
lliia  operatjou  put  a  peck  of  wheat  flour  into  the  kneading  trough,  and  mix 
lip  with  vcMt  and  mIl  After  il  hat  been  properly  finncntcit,  kneid  the  b«<an 
flour  with  it  into  dough,  and  after  it  hai  elood  a  luflicicnt  time  to  prove,  divide 
it  into  loave),  and  bwn. 

Pta  Brrad  may  ba  made  in  iho  aamo  mannor  as  dirtelcd  in  the  for«BCiin^ 
Otticlo  for  bean*;  it  i*  lometimn  mixed  up  wilh  oalmeol  nnd  mode  into  cdkes; 
but  equal  qnantiliet  of  pea  flour  (ihut  liat  been  ttcejied).  polalov  flour,  and 
•econot  wheal  flour,  ^ord  a  good  brrad.  Tlio  ipoiige  ihuuld  b<>  «ct  villi  tlui 
vhcat  flour,  and  alW  femiHitation  the  otiicr  floiii>  kneaded  in,  allowed  tiin« 
prove,  then  divided  and  baked. 

PaUtict  BnmL — Pare  the  duUIom^  boll  tham  wtlli  b«at  them  to  a  pulp,  and 
knead  with  doubU  their  weiglit  of  wheat  Aour,  adding  a  mfficient  quantity  t^ 
j«Mt  and  lalt ;  feraieiit,  make  up,  and  bake,  'flie  intraduclion  of  potatnei  la 
madtrala  quantity  into  the  beil  wbealeu  bread  ia  by  no  meana  pr^udldal  to 
ita  quality.  Wa  beliaro  that  moit  penonn  find  •iich  broad,  when  well  nod^ 
•noro  palatable  than  that  whieh  eontoint  none.  1 1  i>  not  quite  >o  dry,  when  naw 
M  wheal  (lour  alone ;  il  retaiiii  It*  moiature  much  lunger,  nod  will  kteit  (or  ten 
day*  wiliioul  nay  Iraca  of  toumata.  Tlio  following  ii  the  procrai  employed  by 
HUNt  Iwtken  for  intiodudng  them :  A  eaik  ia  prepared  by  boring  holvt  in  iu 
boUoni  and  the  botkan  made  to  Rl  into  (lie  nioulh  of  a  boilcT containing  wnire 
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lie  pn)p«tf)'  iiwil  ii  Grt  tiamt.  I1i«  poUtoea  ■»  threwn  inU  the  cuk, 
<OT«r  b  »pp)iM,  tlio  waUr  U  nud*  M  boll,  «nd  tlM  (IMin  wceniliiic  ihcmich 
ibe  hole*  or  the  cuk  botli  th«  poUUck  The  bofliai  h  contiaucd  uuiU  ih* 
pMUMi  cnok  aad  bocomc  nHatv.  Thejr  mrc  th«B  wlthdrvvn,  and  ai«  p«ti»dcd 
vllb  •  wooden  iMlninMnl  until  they  b*cani*  quite  &at.  WliJe  lliU  p«uu>»- 
ncal  H  Mill  very  hot,  cold  water  i>  added  in  aoch  qtMBtiW  ■>  to  tcduce  ih* 
wM«  to  ti**  th»ckn«ta  «t  fanner  milk.  To  lliia  liquid,  etill  warn,  a  gallon  <i 
yi—l  b  to  be  added.  A  frrmmlalion  cammcAMi;  and  after  it  ha*  cenllniMd 
nSeitatlj  iang,  during  which  the  patatoe-oMnj  nan  to  the  tcfi  and  farm*  m 
Uw^h  OMN,  lit*  wh«)«  i*  10  b»  well  mtsod;  and  bring  now  a  bomogeneotw 
Hfitfd,  il  ii  to  be  Miainod,  lint  lhrou)[h  ■  coane  hair  lieTc,  and  afterwaidt 
Ihrnwh  A  finer.  To  ihii  itrained  maUer,  <ai«  hair  of  the  whole  quantity  of 
iour  M  to  b«  added,  and  w«ll  wotied  u»  with  the  hand*  m  m  la  fann  aponge. 
Whe«  the  tponyohai  duly  fcrmeitled.  t^  otlier  half  oflho  flout  i*  to  beajddei^ 
aleag  with  tDice  more  water  holding:  lolt  dioalved:  thi>  mUCure  i«  to  be 
wotied  up  Into  donxh.  and  treiled  in  the  iwual  tnannrr.  An  nlTtmtly  ligtit 
and  btaalirul  bread  U  mode  by  tlie  introduolioii  of  the  pure  itarch  of  tlia 
Mlato^  in  Tnrioiu  proportiono  (to  the  eileal  of  eno  fifth  part),  l«  whrMen 
Hur.  The  bed  niode  of  ■rphraiing  ihii  aUieh  (rom  the  root  with  which  wo 
are  aoquaintrd.  i>  by  the  emplnytneiit  of  a  umplc  nuehiiM  that  we  contrired 
Ihr  the  parpow  many  yean  agu,  eiigratiiiga  ofwhioh  are  given  in  the  neat 
page.  /w.  1  rojireMitti  a  vertical  MCtiun  of  tho  iiMichin*.  ^iy.  3iaa|iM«|iectire 
vie*  of  the  giiading  cylinder,  vith  o  part  of  the  pcdbtslod  oovctiiy  lumed 
back,  to  show  ibe  tiilernol  coiulnwliun ;  a  «  i*  a  itiong  tqnare  frame  or  aland, 
made  of  wood;  A,  a  aquara  clMern  conLiiniiig  valor,  und«r  which  iho  ptnding 
eylinder e ii  partly  immeried  :  thi*  eylinder,  ifaewn  leMtntcly  in  t^.  2,  u  It 
mehee  bi  diameter,  and  24  inchea  luitg :  it  ii  comvd  with  a  theet  of  iron  f, 

Crforatrd  thn>ii|;h<mt  wiili  tiaM  liolrx,  produetd  hy  mean)  of  a  Merl  punch. 
ring  a  quidrnnj^UT  pyniiniilicat  paint,  which  laim  four  diatincC  bura  or 
letth,  particularly  ndapled  to  the  purpcne  of  i«aping ;  thii  petfnrated  vlate  it 
Dalled  to  ilic  pi'iijihenei  of  four  turned  ditei  of  wood,  which  tfau*  produce  the 
cyUndTleal  Hiiru'c,  and  each  dine  ha*  a  arTici  of  large  hole)  J  made  itimiigh  tl, 
Mr  the  free  poiinfie  ol  ihe  wftleT  throughout  the  cvlmdcr.  The  aii*  ii  mounted 
En  phimmer  lilocki,  fixed  iin  the  framt-,  (not  •eeii  ib  the  dmwing.)  and  it  iDmed 
by  a  wlnrh  liandio  /.  or  any  other  coni«nteni  meana.  G  ii  a  fly  wheel,  to 
eoualife  the  motion.  The  potaioet  are  put  into  a  hopper  A,  the  lower  extrwnitj 
N  which  b  formed  into  a  kqiiare  fnimi  which  tnconipama  the  Upper  haJf  of  iha 
qrHndee  in  an  exact  ntaniirr,  hut  not  )o  bj  to  touch  U,  in  OMer  thai  it  may 
tun  round  freely.  The  hopper  ia  alw  provided  with  a  moraUe  ctured  pa^ 
tion  •.Itiming  upon  ajo!n^»nd  aervM  loprtea  the  potatOM  r  ^ainit  lb«e}liM- 
drr,  aa  tho  latter  it  turned  round  hy  the  agencT  of  a  lovc7  k,  on  whleh  a 
weight  iiatupToded, — a  Ira vecsiu^  weight  lovary  tne  prcanire.  Tie  curved  lide 
of  the  hopfKT  it  made  at  alirel  iron,  a»d  hat  a  long  >lit  in  the  middle  to  hIIow 
Ihe  lever  it  in  iravrrie.  nnd  at  a  guide  to  it.  In  letting  lliti  nachbe  to  work, 
the  bopper  ii  to  he  fiUcd  with  potiton  wamhed  peifwdy  clean,  and  the  cittern 
b  to  be  about  two  tliirda  filled  with  water,  or  ao  thai  the  oytindcr  illvi  two  ce 
three  iiiehea  faito  il  The  weight  being  ihoii  applied  to  the  lever  1.  Ilie  opera- 
tion et  grinding  ia  commenced,  and  continued  nntil  the  ciitcm  ia  nearly  Alleil 
with  ihe  pulp;  but  brfbre  iliia  laket  place,  the  water  in  the  ciMem  rliei  aa 
much  thdt  a  portion  of  it  mual  bt  mn  ed)  or  ladled  out  lolo  another  vewel,  aa 
tha  WBler  which  i>  not  then  clear  conlain*  a  portion  of  the  fined  March,  that 
lakei  an  hour  or  mure  to  eubaide.  Tlie  grinding  of  a  biuliel  of  potaloca  inlo 
pulp  hy  a  mnchinc  of  thb  alH  lakta  a  man  about  a  i|uartir  el  an  boor,  from 
which'faci  it  will  be  aeen,  thai  one  bone  powet  u  adequate  to  the  reduotian 
c(  ohotit  21  buaheb  per  hour.  The  next  iirocce*  to  griDduig  down  b  (he  atpa- 
ration  of  the  ilareh  Bern  the  fibre,  and  other  extraneoUi  partk  for  thb  pu^ 
poa^  the  ciitnD.  which  b  opon  roller^  ia  drawn  forwaid  out  of  iu  rilaaiiMI 
atwut  4  beha*,  wUch  allow*  aiifllcleni  room  tat  the  piUp  balog  MOfdti  Ml  lijr 
mcaiM  ef  a  bow)  into  a  wtvc ;  ev  iiulead  of  (he  lalter,  into  a  piece  of  lawn 
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ifretebed  ov«t  b  tall  tab,  (tfaa  bnt  fenn  of  which  i«,  that  of  the  invtrted 
frugtrum  of  B  cone ;}  (he  iBwn  'wnK  tied  down  by  b  cord  pBsuDg  round 
bmeaA  a  hoop  an  the  top  of  the  tub.  The  operBtionis  tbui  perfinraed;  abowl- 
fbl  of  the  pulp  u  Gnt  thrown  on  the  itxainer,  (which  u  rendered  concave  by 
As  pmaure,)  and  immedidlely  another  bovlful  of  clear  water,  from  a  reiervoir 
at  band,  u  duhed  down  upon  the  former ;  the  dilution  which  it  thui  receives 
I  the  itatch  to  pan  rapidly  thrangh  the  strainer,  this  effect  being  increased 


by  Ae  operator  continually  itimng  up  the  mixture  with  bit  left  hand.  A 
tmall  portion  of  starch  remuns  after  the  first  affiision,  hut  which  is  en^rety 
Mtnoved  by  a  second  dose;  the  fibrous  remabs  are  then  cleared  off  the  strainer, 
•nd  ■  fresh  portion  of  the  pulp  from  the  cistern  is  thrown  on  the  filter,  and 
treated  as  the  former,  ejid  the  operatioD  thus  continued  until  the  cistern  is 
wnptied.  The  ciitem  ii  again  filled  with  water  as  before,  the  hopper  reiile> 
nisMd  with  potatoes,  and  thns  the  fading  and  washing  awav  of  the  stBrch  is 
■hnnately  performed  ;   this  variation  in   the  procen  afibrung  the  man  an 
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■p«nU«  ^"V*  l^<w  til*  Idour  or  iMming  Um  nilL  It  b  adtlHbl*  to  iu» 
MO  UU  Mb*  Uke  thM  iln«dy  deaerilicd,  and  to  sniploy  Uimd  ■llOTnaMljri 
wjiifih  will  aSbrd  •iifllsl«n(  lia>  fur  ihu  ■tarch  to  mila  al  ihe  bottom  of  tadi 
III  •  Mlid  uko,  wlulo  ibe  prncMi  h  bring  eoaliiiui'cl  wldi  t^  Mhtr  tub.  AbwK 
fdur  iocbw  aboTc  the  betcom  of  each  tub  tWre  mbouM  bo  a  itsfi-eack  In  itn* 
dT  tb«  MjMraatanl  liquid  vliich  I*  of  a  todilMlt  brow*  colour.  Th*  lunh 
•lM«ld  no»  bo  icmoTcd  Irom  lliebotlanuof  iIn  t>ibi,(wkkinaliaad  b  vann 
wtalbtr  to  «n4«(K'>  '"Tf  ■■*°"  ''■*  ■orimu  fannoiilaiiaa.  wUlx  wM,  villi  lb* 
Mk«i»d  mtn  d«|wul*il  b«l*«<.-ii  itt  puticlot.)  aod  ptaeed  in  taifce  glased 
paiii^  wh«rein  U  JioiiU  bo  oiubed  or  idnitd  up  Ojiaiii  wilfa  fro^  trator,  and 
allbwcd  to  antle  *g«in  in  wtid  oakn;  and  ihii  opcratioa  *l>onld  bo  Tcpcalad 
iinlil  tbr  wakr  tuna  nlf  colaurfaa,  whkh  wUl  luuall^  b*  at  lbs  ibjrd  ot  fovMli 
liinv  nf  dMwinj|>  oC  TW  alBroh  th«n  omiIm  q«iektf  into  a  An«  md  brMiihll^ 
white  colcf.  Ii  tiH  ii«xl  III  br  drini,  whidi  ia  fvdenbljr  done  in  tlie  arpon  ok, 
or  Hfe«(i)  to  ili«  Ta,v*  or  tlu  win,  in  •  ailuatioa  ht*  fnat  iiM.  The  nMM 
ahouM  bo  nudo  into  iBinn  villi  the  Uauten,  and  iprMd  out  on  iveuuifiilar 
ftwMS  of  wood,  ov«r  wblch  Ii  ilfMcbeJ  any  cheap  doth :  iIimc,  from  ibor 
Cmo,  are  vetr  pxtoUc^  and  atand  wall  apM  on*  anatbtr,  like  ike  fraiMi 
ujod  bjr  ^uo  baikn  br  dtyuw  their  ntuMbcture.  Wbtti  tbonxifiMjr  dry, 
it  may  be  Mowed  away  Into  eaikij  and  If  kt^t  uaexpsotd  to  dampi  Mjr  ba 
pnMTTod  good  for  a  ommrr-  lucaiuintilin^aaapjMBUM  IbroonAaDlInBlhS* 
■BanitraoWtr  on  a  larg«  •cbI<,  many  iinproTcnentt  on  the  faropiiBji  nlxnl  b« 
nt*de  to  eipodibi  itw  work  uid  fanljuic  the  Ubour,  wkich  are  too  ohriovi 
Ioa*<d<K>reuU>tiiiK  further  into  the  Mibjcct.  llii.  however,  du*  to  Mr.  Whttrif, 
at  Cdri,  to  obiene  that  ibal  Ktnlhnavi  had  invented  s  naohiiie  very  rimilar  to 
t)w  fotecninf ,  tomu  liinf  provloiu  to  iU  pnMloalion,  but  unknown  to  tk*  author. 
Ilia  dilmfuoo  baiwan  the  two  nadiUM*  m  quite  luimalMial,  cx«epti^  that  Id 
Mr.  WbMclf'a  tbe  griudinc  cvlindM  uotls  oa<  of  water,  vfiieli  rmden  it  liaUa 
M  (tog  tip, — an  cIImi  uhieU  U  Drenulod  by  th*  arrangemoat  of  the  othrr.  In 
*  oamniialcatlan  uiade  by  Hr.  wholely  to  tUe  hMttitty  of  Ana,  (uho  proivuled 
kim  «kb  ihrir  hononoy  sotd  medal  for  llie  invmtion.)  lie  ttatci.  Ihat  "  ii  la 
ufiablc  of  the  nwM  •aliitocury  proof  thai  llie  win*  i{iuntity  of  land  will  yield 
abnre  oue-half  mora  of  fotina,  or  Oonr,  where  paUI«M  aru  ealiltaicd,  iliaa  if 
ill*  *ann  unanliiy  of  land  wai  applied  to  the  pniductian  of  wheat"  He  further 
Mam,  "I  iiave  nrovedftooi  KpetimenI,  Ibal  3.<il9lb«.  of  pure  farina,  or  Boor, 
nay  be  prodiKed  froin  auaaroM  laitd  pUnied  wilb  poUIora,  and  only  l.ttaOHit. 
of  Beur  Trom  on  act*  of  wbcat  It  wiU  therefore  he  obvion*,  Uwl  if  uc  can 
apply  ihit  i^eal  txma  tu  the  Mn»*  piirpeeM  m  Ihe  Amir  of  wheal,  the  advai^- 
tafcai  arltinf  TrMii  il  will  be  of  the  |[ieatMt  imaartAneo  to  the  oerniBiunity."  It 
it,  beiidu.  wrU  knowu  that  many  pour  lif  hi  nib,  whicb  ore  coniidcred  unlit  for 
tba  euhiralion  of  wlital.  will  iKudum  sood  potalooa  abundaiiily.  The  omi  of 
producine  poiaion  flour  from  ttie  tonl,  Mr.  Whatdy  cdimau*  u  only  lulf  that 
of  obwinlni;  ihc  flour  fmm  ibe  wheoL  In  ibe  inlrodmrlian  of  a  amall  portion 
W  potaloc  Boar  in  the  manubcturt-  of  eeo^iiKuil,  it  ii  Mid  tho  ijualily  U  inato- 
rially  iinprnvril,  .ind  thai  they  will  krcpgood  Ebr  a  muck  tonger  period  of  time; 
and  it  may  be  fairly  urged,  that  if  potatoM  la  Ibe  gnua  improve  (aa  It  b  gfn»- 
rally  odmillMl  itu'y  do)  i)ie  <|uUiiv  of  wImuI  bnud.  that  ikry  luuit  he  Mill 
more  boneftcial  when  drprired  of  the  refiuo  nRUer  they  cuiiuin.  Tliii  article 
it,  iieTcnheleM,  coniideted  Itcally  a<  as  udullermlioa  of  bread,  ••  well  aa  many 
other*.  Bonic  of  whiek  w«  ahall  prootcd  lo  netlee.  Th*  tuoM  oommon  wpki^ 
tiiMtiiin  In  bread  ia  alum.  Some  wiilen  ttalc  thM  a*  muek  aa  4  ot.  are  put 
into  crrry  qaariem  baf  by  tk«  public  baktn ;  kat  btaad  oontaiulag  lo  lareo  a 

!|iLantiiy  ooiiU  not  ba  ealeu  wttkout  arriowi  conMipMliM.  Piem  tke  orM 
nfufiaitMn  aSordcd  %o  iia.  wr  arc  intUnrd  to  bcliere  Ike  qualilhy  of  alum 
earie*  with  tho  quality  of  ihu  flour,  ilie  twrtt  flour  rpceirlng  the  moot  alum  to 
improve  the  ooioiir;  and  that  tho  Mantity  put  lo  a  «uk  of  flour  (lkoU|ih  it 
variM  from  4o«.  tnl  tb9.)i«  uauallyMout  31Ih.  ;  and  as  ikiiwill  auign  to  rack 
4  Ik  toal  iieiirly  |  oi-  it  ii  v«Ty  perfitblo  the  Iwrurt-nicnlkaird  itaWmeul  of 
4  at.  la  each  l«^f  arsiw  IWini  an  UBtofTMted  ormt  of  the  unia.  It  liaa  br«u 
aMerttd  that  bonci  burned  to  whilenew.  and  gnnmd  to  an  impalpaMa  powdt*. 
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•M  dMit  10  •didtnvto  AirJf  flour ;  ihii  wc  iru*t,  h«w«T«r.  Ii  ■  vtry  nut  cnar 
niiM.     Chalk  md  whilinfc.  io  na^  qutniicy,  an  abo,  it  ■•  Mud,  mnetini** 
mixnl  with  flour.    Sdt,  klthough  a  nttittuy  ing[ri<di«M  in  brMcl,  it  Mmftimea , 
BiUi<d  ta  *uek  BO  axecM  that  it  bceomca  an  adulUralion ;  the  objacl  atiiucied  i 
by  it  ii  th«  cKiiing  the  bread  to  ntiia  a  pmtion  of  the  vttcr  which,  viihout 
il,  «oii)d  h«  rrt.fonMi  in  ihii  proMM  of  btkiiig.    If  bi«M)  contain  an  iiniiniial 
BToportion  of  •torch,  it  al>iotli*  and  Kt^ni  more  watrr  Irom  that  cmuc.     Such 
bnail,  thfTwfor*,  i*  drfiricDl  ia  solid  miilln',  and  i<  tMhnicnlly  tunned  Aiwjmr 
braad,  a*  an  njiinl  bulk  and  ncijtht  dur>  not  wititfy  thv  upprtlte  like  biyad 
which  holdi  IcH  water.     The  bakcn  prrfcr  flour  tliat  hni  Ifpd  made  about 
thr«e  moiilht,  or  luch  a  miilurr  of  old  and  nt^w  flour  ai  will  make  an  equi- 
TalcTiL      Wrak  iiifrrlur  fluiir  rrquir««  tbu  <!oii^!i  lo  Im'  iiiacU  up  at  dry  oi 
poaible.    If  the  uauol  quaiiiiiy  nt  water  required  for  the  b»i  flonr  be  nicd, 
then  ia  a  tialiilily  lo  the  feriueniallon  running  into  the  acvtous  ttage,  which  of 
coune  rrndetn  the  brend  inur.     In  all  eaar*,  if  tb«  dough  hai  bum  made  too  I 
■oft,  il  ahoutd  be  eaoln  tlian  kuuol,  olhemiw  the  hif[h  he^I  of  the  oven  qulcklrj 
fomit  a  cni't  imprviahle  l«  vapour,  and  ihim  lufki  up  the  itiiUT  In  tlia  l)r«M,J 
Bread  in  iliii  eiato  i*  vtrj  eomniDn  anion^tt  the  home-made,  for  want  of  dual 
experience  ia  the  operaUr.    In  the  employment  of  flour  made  fiom  wheal  that  I 
baa  under^no  prminallan.  it  hveoinvi  n*c««uy  l«  hafa  rrcourM  to  aomo 
•Kiraordinary  meani  lo  tender  the  bread  IJjcht.     Mr.  E.  Dary,  who  made  many  J 
Mip«rlin«nta  hiiIi  a  view  to  deltrmine  tha  bnt  mnedy  far  tueh  mallod  Qour^ ' 
•tcenaincd  ihnt  the  enrhonnlc  of  niafcneala  of  (he  >iIiu|m,  when  veil  mixed  with 
the  new  Hour,  in  the  pioponion  of  from  20  la-tOgraim  lo  1  lb.  of  flour,  materially 
improve)  ilfurihe  purpose  of  making  bread.  Luavetmadv  wiihlt  ritUHulHii  tha 
oven  ;  (hey  arc  li^ht  mid  niiongy.  and  keep  well.   To  the  woril  flour  ai  much  u 
40  grain*  may  he  added  to  I  lb.  of  flout.      Cate  iliould  be  lakrn  to  mix  (hem  inli- 
natriylofffthvr.     Wlicnloo  liitli-veaathai  been  added  tn  the  dough,  tlinfrmicn- 
lallon  ia  3om  and  iiivoiii|ile(c ;  when  it  ha*  been  added  In  too  Rreot  a  quanliliv 
the  frrnivnlalion  bemmei  loo  rapid,  and  retideii  it  liable  lo  aourneM;  lo  i«niody 
which,  MrChaplel  haa  recommended  the  kneadinEupiomccarbonotoofnotaM 
with  the  dough,  which  nenlraliiet  i)i«  oxcca*  of  acid.     Dividing  the  dau|(h  intsi 
snoUuioaan,  aiidexpoiinicil  to  the  air,  alio  has  a  tendency  lo  check  thefcrmeD-' 
lallon.    Under  the  Beveml  headi  of  t!on!i.  Docaii,  Mill,  OviB,ft«.a  variety  of 
■mfvovement*  in  ihe  tiircliAuitin  and  [iinreui't  of  inukiii^  bread  will  be  found. 
DKEAKWATEH.    An  artificial  wall  or  rampart  conricd  ncarlvacrota  tha 
■iDuili  of  at)  <ipmi  hsrlionr  or  bay,  to  proltcl  vhwU  moored  b* hind  It  from  tli*  I 
Ttolenoe  of  the  aea.     Tho  two  moat  celchral«d  itruclnm  of  ihl*  kind  oia  tliowJ 
at  Cherbourg  and  Plymouih.    The  bnakwaler  U  Cherbmig  woa  comuenotll 
about  tha  i|«ar  1763  :  It  waa  to  couaiit  of  a  arrie*  of  tnineatod  conetof  tinbtrii 
appruximatinf;  at  their  ha*ea,  and  pmrnling  to  the  ko,  ai  ihcy  row  lo  iti] 
mrfactv  aliemale  obilacle*  and  openings.    The  number  of  cunet,  aa  originallf  J 
pTojeoted   lo  cover  a  fronl  of  :f,000  ColtM,   «a«  ninely,  which  were  aftarJ 
ward*  reduced  lo  lixty-four;   but  tht*  number  wa*  never  compleltd.     Eotll' 
con*  wnt  to  be  160  feet  in  diameler  nl  Oie  bue,  and  60  feel  al  ihe  top,  and 
from  00  to  70  f«ct  In  hrl^hi,  Uic  di^jiih  of  woUr  al  "pring  tide*,  in  the  Imc  in 
which  they  were  [a  he  lunk,  Toryini;  from  about  SB  to  7Ufert.   The  contavera 
M  be  farmed  williuut  botlomt,  and  being  floated  eff  by  meant)  of  caaki  aluchodi 
•o  them,  were  lo  he  towed  to  the  apoU  whereon  Ihey  were  lo  he  iiink  ;  they  I 
wm  then  to  be  filled  with  iionei  Ut  the  topi,  and  left  Ut  icille  for  a  while  ;ij 
after  which  ihe  upper  pari,  commencing  al  tow-wal«r  mark,  wof  lo  be  buili  with 
niaionry  laid  in  poxzolana,  and  encaied  with  jcraniu  kliine.     The  Iiril  eune 
wo*  iiiTik  June  1781.  and  by  the  ytor  IT88  eif>hteen  eoncs  bad  been  lunk, 
occupying  a  line  of  1,S30  loiae*  in  length:  but  owing  l<>  iho  dlxniiter*  wliioT*''' 
had  allsnded  llie  pragma  of  iho  work*,  (the  upper  pan*  of  icveral  of  the  cone 
having  beeu  cotried  oway  by  the  iiolcnt  winter  Balet,)  the  undcrlitking  wa*  tu*- 
Ptiided  ;  in  the  fullowing  year  three  cones,  iheii  biiildinf;.  oere  lold  by  auriion. 
Biibtequenlly  a  plan  for  caiiag  over  the  whole  length  of  the  old  work  nitli  blocka 
•f  alona  wo*  m  for  aeled  npon,  that  in  IB03  the  cenlre  of  tlie  dyke  had  bven 
brought  above  higlcwMar  mark,  and  liert  wore  placed  a  botltry  and  a  imoll 
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gkrcMon,  lb«  *bc>ln  M  whidi  verc  iwrpl  nway  by  (i*  ••■  ui  i>  liaavy  gtJ*  of 
wind  in  1H09.  Snail  tpoU  oiily  of  the  brrakwnKT  arc  nov  riilU*  tbov*  (h« 
•UiAm  of  the  m«  kl  loK'watn  njiring  lidoi,  rxcr{>l  nrar  llie  midiUe,  whan  ■ 
•haptlMi  tnui  (exttudine  ilwut  100  VBnlt  in  length)  rl*M  to  (he  hriglit  «4' 
from  IS  to  24  f«tt  Bbova  tilgb  wattr.  Plvmouth  Sound  i*  very  much  txpoMid: 
•Bd  tlic  heavy  rwcll  ooniuntly  rolliiu  In  U  much  lncnai«d  ohm  ih«  vind 
blow*  (rMh  from  any  piinl  b«twe«n  S.K.  and  S.W.  In  iho  ^ow  1806  iha 
in^ravGiiMnl  eS  the  ancliong*  in  nymouth  Sound,  Iiy  tlic  fmiian  of  a  br*^* 
waUT.  wu  iiiigcciled  by  tbe  lat«  Earl  St  Vincent  to  £atl  Onj,  ihni  fint  lord 
ef  th«  Adminilty ;  and  in  the  lante  year  H«Mni.  Ucnnie  and  Whidfapy  WFtv 
dirM'Ml  toTcport  anlhcpnclicayilty  oftho  gilaii,  Tlieir  n-poti  wiulinoutebici 
boi  fioia  farioiu  caiuci  (he  irotfc  «ai  not  d<cid4d  ujwn  uniil  IHll.  TIh 
mtlhod  whicU  WH  rfcunimcndfd  for  ronuructing  iho  wmk  wu  Id  liiik  vary 
lane  bWkt  af  iimc  iii  the  lin«  at  tha  intended  hrrakwalcr,  aliowiai  Ibom  l« 
iod  Ihnr  own  \a.tt,  anii  to  Miuni«  Uio«e  pcalliom*  which  giaTily  would  psrinil, 
and  that  block*  of  ttooe  from  I)  to  'i  torn  woght  would  be  niSciently  hoMry 
Co  retiit  the  DctioD  of  a  lUamj  tea.  Tlio  intnienM  b«da  of  LlmMtonv  coat  of 
Calwattr,  vhicb  were  capable  of  aflbtdinf  etona  of  itill  lat^t  dimaniinn^ 
were  bought  by  KonranMat  lot  Uie  lum  of  lO.OOOi.,  and  were  optned  on  the 
Tlh  of  Au)^t,  1813,  under  llic  iUp«iiit«nd«Dcc  of  Mr.  Whidbv)':  five  daji 
afUr  the  6nt  alone  waa  dcposiln}  in  the  Sotind,  anJ  on  the  3l>t  .March,  1813, 
the  breakwater  wiit  ftnl  (ten  abav<>  th«  wtr&eo  of  the  ma  iit  low  ui^ter.  Tltt 
brcakvatcr  coniiiti  of  a  rcniral  put  nf  1,000  }ard>inlvD|^,  and  of  two  wion 
Mch  of  350  yards,  foriiiiiig,  willi  ihp  inidill*  portion  anglvi  of  liS",  lIleanguGw 
poinu  belnj;  turned  lona^  tliK  ocean.  The  Iranivene  Mclion  la  of  llio  term 
oralraprtoid,  whose  bate  on  an  aTctn|[«  extendi  to  about 'iOO  feet;  it*  breadth 
■I  lop  4)1  ttrt;  and  ita  anru^  depth  about  AS  fteL  The  rit«  oftlie  tlon 
fbdiig  the  ara  ia  I  in  T ;  that  of  the  ilopc  facing  the  harbour  I  in  i.  To* 
■MMge  depth  of  water  i»  36  feel  at  btw  water  apring  (idea,  and  Ibe  breakwater 
ii  curied  ubnut  20  fvrt  Ugher,  which  wmawhat  exHtds  tha  gnutft  riM  of  tlM 
tSd<>  The  wholv  length  ia  now  (ISSH)  oonipletail,  atid  on  tha  aurfiLce  tbe  blocka 
an  Ibnnad  into  a  convenient  path  from  end  to  md ;  but  it  u  decided  to  build 
or  t«e«M  the  upmr  part  ia  lolid  tnaionry,  commencing  at  low  water  maii, 
aad  to  ercot  a  U^Alhouw  ntar  the  centra,  llin  quantity  of  llinntoiie  rti|olt«d 
for  lit  eoniimclMai,  woa  ntimaced  by  Mram.  Rcomie  and  Whidbey  al  about 
3^000,000  toil),  and  the  probable  eipenae  1,171,00DJ. 

SKEWING.  TV  art  of  prt|>anns  ale  or  bear.  The  vnatarlali  commonly 
latd  fbr  thia  punMce  ate  mailed  bn^cy  and  hops.  Tile  iujpcdicnta  aerra  aa 
ilia  ban*  of  au  ale  and  beer,  and,  indeed,  are  the  only  oora  ptrnniUad  by  law ; 
but  moM  public  brewcn,  in  addition,  make  ma  of  a  variety  of  other  atticle* 
U)  improve  llie  appeanuica  of  the  beer,  or  to  Miit  tlie  liuta  of  Uieic  cnttomen. 
Each  brewer  hoa  hi<  own  rvelpta  fur  theie  purpowt,  wbioh  ha  endaarour*  to 
kt«p  laerat:  bat  many  of  the  aahttancca  as  amploycd  ara  kn«WB  Ift  be  of  a 
aety  noxioai  notuT*.  The  brewing  of  bear  of  oil  kindi  it  conducted  by  the 
■amo  general  procen;  the  principtlvariatioa*  hi  it  dnandnpea  tha  aoaJa  Upon 
which  tba  oporatlcn  It  carried  on;  we  tfaall  tharefora  nnt  give  an  outline  otlha 
procH*  at  adapted  to  piiraio  familka,  and  artcrwarda  a  deactiptiun  of  tlia 
manner  in  which  the  oueralion  ■•  conducted  in  public  brawarjei  on  a  laffa 
acsla.  Tha  method  unully  rollowcU  tn  bt«winj  on  a  Mnall  aeala  ia  aa  folLawa: 
The  malt  coarKly  ground,  oa  lalhtr  cnuheil,  ia  atrewed  areiily  over  tha  bottom 
of  a  broad  tub,  calteil  the  math-tub,  which  ii  fumtahod  with  a  wooden  *pi][ot 
or  cock,  near  the  hotlom,  aver  the  inner  end  of  vhlch  ia  titled  a  (trBiner  of 
ba>ktt-work  Co  keep  out  the  graiiii.  A  ouontity  of  water,  jiropoTtioDed  to  tha 
quantity  of  malt  and  the  urenglh  btandad  for  tli«  bact,  la  then  boiled  In  a 
eapppt,  and  aftcrwardt  allowad  co  cool  down  to  about  170*  Pabr. ;  thii  it  then 
poured  gradually  over  the  malt,  wbioh  ia  atintd  all  (lia  IJina  wilb  a  aon  of  rake 
af  a  triangular  lorm.  When  tha  whole  of  (ha  watw  hat  boen  |NMied  on  th« 
moll,  the  tnb  it  ocn-cTcd  with  maCtinr  ea  tacking  l«  retain  tbe  heat,  and  (lie 
malt  i>  itirTcd  from  linx  to  lima.  Wiian  ibe  wacct  bat  bam  two  houia  «<i  tlia 
■tab,  it  will  hava  dtaaolved  lU  gioMetl  portiott  ef  the  laccfaariae  maltnr  vt  tha 
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gttia;  tiM  •ubltaii  ia  cklled  Morl,  wbich  u  dtavn  alT  into  «  tub  Wiinalli  ih^ 
nsMlvHrub,  aad  dnotlia'  porliaii  of  waltr,  Im  Uihii  Uio  lirel,  uid  ut  about  IM* 
Fahr,  ii  pouTtd  ortT  tb«  mult.  Atltt  thi*  hu  uoud  fur  ibuut  do  liuiii,  it  it 
^kawiie  drnurn  olT,  and  may  rtllivr  be  muted  wilb  tbo  femur  norti,  or  kvpl 
Kparatc  lo  fotin  an  iiirrrior  dfuriiitioo  at  betr.  A  tUrd  waUc  m  tomctinm 
givfo,  wUdi  (hould  bt  M  ISO'  Fabr.  Wbrn  tha  nbolo  oT  tb*  uiccliarioo 
inUMv  b  ctliactnl  from  tb«  malt,  ili«  remaiutcr  i«  tailed  grain*,  mid  it  umJ 
lor  (r«diiijt  \iigt.  The  Kurts  aif  tli«ii  miioird  tu  tbv  copim.  and  ritbtr  Loilid 
wilb  rbp  baps  in  tlio  pii>|Hiiiiun  of  1 4  lb.  urlipju  10  n  bunbcl  uf  malt,  ur  (wlilcli 
ii  n  boilfC  vuf )  on  iiifiuioii  oi  bu|l^  picviuuAly  prtpntDd  it  a  i^iiiU  hvHi,  !* 
added  la  ibe  uorli,  aiid  ill*  wlivle  ■•  biiilsil  rjjiidly  iitilil  llii>  llquur  parU,  u  in 
b  CHllcd,  ihai  if,  ill*  iniicilngiiioua  paiU  uhich  nrrc  uujirndid  in  ilw  Mejnat, 
uid  rtadrrrd  it  tutUd,  Mpame  from  it,  apjiuriiig  like  a  ijiianliiy  af  uluic  worait 
■wiinming  ihruuab  tlie  li^or,  nod  If  a  »it>hU  |Hifiiuii  of  it  be  taken  iii  ■  glut, 
Uio  litfaar  quickly  brcninc*  clear,  and  ■  thick  tcdiment  ii  prcci|iiiiii(d.  Hic 
liqunr  ia  then  pimrd  throuxb  •  eoone  ftniliin'  (lo  arparaie  llic  bopa)  into 
iiballoit  tubi,  |ilui)rd,  if  poisililv,  wlieni  ilivrv  ii  n  mriviit  of  nir,  in  urdtr  lo  cool 
»»  rapidly  ■*  ponlble;  and  wlicn  it  ha*  come  doon  to  alraut  <J0*  Fklir.  it  it 
cpllcclfd  into  the  rcnticnting  tim,  and  llic  ycnii  (lint  mixed  aitb  a  nua3 
quantity  of  wotU)  i«  nddtd  tii  the  Ujuiv,  and  ntll  incurporalrd  with  it  by 
■drritig  it  with  a  new  hircli  bioom  ;  the  lun  ii  then  roreced  up  nltli  clutba,  slid 
the  temperature  of  (lie  roinq  maiiitainid  a  tiiilc  above  CO".  In  a  *liort  litnc 
fErmwlMion  commfiim^  forminf;  a  «bi(«  brad  on  ilie  Kurfaee  «f  llw  tnrU, 
and  a  large  portion  of  carlinnic  add  gn*  ii  eTulied,  uccompkiiied  by  a  tBoig 
nnoun  odouT.  At  soon  •■  the  bead  bi^iui  to  fall,  llit>  beiT  ii  temoitil  itila 
CMkr,  villi  the  bun^  left  out  for  iLa  tncape  of  ilic  yviui.  uhlch  comea  over  hi 
ConiiiWablc  qnanlilie*;  llie  eiuk*  being  rcpleniibed  a[  iiiicrriil*  to  ponipMiuilc. , 
fur  the  jHittion  of  beer  vhieh  it  carried  oiei  uilh  the  leuit;   and  vhcn  tliM 

Jeaal  Mate*  to  enmc  oi-n,  ibf  vnik*  lav  tint  Ii|;btly,  and  olMfaanli  wcuctljr^ 
linked  up  for  future  coniumplton. 
Vit  iball  now  proceed  to  dntribo  the  proceai  «■  niuallj  conducted  la  a 
brewing  eilabliibnient  mi  a  modtraUrtv  laigt  Kcule.     lli«  finl  uperalion  i*  tlic 
propirr  prinitiu^.  or  ntber  ertublKg  of  ike  malt ;    ibii  ia  ■oinctiiiu'R  pcrfntnied 
Mtwcen  Diilt'ilonn.  in  Ibe  manner  in  which  cum  ii  ground,  only  tbo  flooa' 
•I*  act  ralber  furlhFi  asuiidn;  but  of  lair  viAra  it  bnt  become  more  ci/intnoL 
to  cniili  lltr  tnalt  bt-lwri'n  iwo  eyliiidun.   'ilio  tiiiill  i«  then  lulfi-ifd  lo  lie  •uiua 
lime  ill  a  bin  or  cool  room,  to  mcUaw,  oi  !l  is  enlled.   Giiit  ihua  eipurd  to  tii^n 
■ir  it  ia  aid  tequitcs  leaa  maabing,  and  the  ilrriigth  nf  thv  mull  ii  luon  nm 
frdly  obudntd.     Maaliing  Id  lb*  larvv  uJiy  it  iiaunll;  |>rrl»niii-d  in  a  circnla 
woodtEn  or  CMC  iron  vtaoel,  caUtd  tne  muh  lun.  and  fumiiliod  with  a  f»lt^i^ 
bottom  pcTfumltd  wilh  hotn,     BetwetD  the  rc<aJ  and  f-ilw  bottom,  whlih  ut 
fenoally  a  few  inchn  aauiidrr,  arv  Ivo  nit  o|)oniiij;<  i  lo  ono  ii  riKcd  a  plp« 
for  contepne  bnt  raler  into  the  tiin,  and  lo  tlie  oiher  a  pipe  and  eock  for  i»r^ 
diarginii  ibf  liqDor  jBlaaiinlhervivtcl.   llivniaahing  ii  iH'rfurmcd  by  machiaeif;^ 
inrentM  fur  ifint  )>ur|ioie,     llieM  niaclitim  on  vnrioiiily  contiruded;  iba 
fcllowing  it  «ne  of  ihe  mnti  approved  deseriptioQ.     In  llie  ceiilte  of  tlic  tun  ii 
a  v«rtii»l  Hxit,  which  ii  tiiitteil  nnind  by  wlievl-wetk  at  the  top.     Upon  iba  ■ 
aiitii  a  bevelled  wbeel.whlcbluinBaliDriioiital  axii oxlondiog  from  ihfntilrtj 
lo  iho  aTmntferFiicit  of  Ihe  tun.    'tliii  axii  boa  four  whceli  upun  il,  oicr  uliich 
fMt  AMr  e'ndlen  oliatnr,  ahieh  aUo  pMi  tdiiikI  uhH-It  nn  a  boriionlol  axk 
■nr  ibo  bottain  of  iho  lun.     Upon  ibe  endlciu  chuiiu  ore  fixvil  itcn  luket, 
which,  aa  the  wheela  nn^vt,  bring  up  the  mall  from  the  boltom  of  the  tun  lo 
Ih*  lop.    TlieiM  aiaa  tmHt*  a  alow  ftogrrMnt  motion  round  ibe  lun  by  lb« 
feUmrins  meant :  ilie  onior  ei»di  of  ihete  axe*  ore  nij^porleil  in  bearing  in  a 
■tnloal  minie,  winch  liie*  lo  llie  top  uf  ihc  maili  lun,  atid  i>  braced  lo  n  collar 
an  the  veftlcal  aliafi-     On  ibv  tun  of  ibia  ftaine  ia  a  beiiriii^,  in  tiipporl  the 
outer  exliemily  of  n  horixontal  uinfi,  on  the  inner  end  of  which  thitl  it  a 
bn*ll(d  uhnel,  wliieb  work*  in  onviber  bevuUrd  trliBtl  on  Ihe  rertical  ihoiU  j 
The  boiiioalaJ  tlutft,  by  inMua  cf  aaotlier  WellDd  wknl  ftxed  at  iu  oub  _ 
Mlrouiily.  gire*  motion  to  an  endlow  wrew,  nipporlcd  by  a  can-iajc  allaclieit 
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v>  tli«  verticul  (ntut,  •>ad  ikt  tniUMi  kkw  •cling  upon  *  tIb/  of  Kttli  &i*d 
iiscn  ihe  cutli  of  the  nuub  tiin,eMM*  llu  BMihingBppantiBiiluwlv  Mjwrfbrai 
dfi«  riroiit  of  (h«  luo.  AA«r  BiMlimf,  th*  tun  u  namHr  MV«r*4  Wj/nrtut 
the  ncapc  uf  licnt,  and  ihv  whole  Knuin*  uaionsAed  until  tb«  imoluUo  p«ni 
■F|iHrLiiv  from  tit*  li«piir,  vh«n  ih*  woH  it  dlichwgad  tiito  >no(h(r  vpnel 
luualli'  pUecd  bcaeatfi  iIm  nuuh  tun,  tmi  ulUd  iha  nndoiback.  To  «xma 
calitpljr  thf  ucdiarine  nuiitn'  fl«in  ih*  maU,  a  KccniL  and  asnedntM  a  lUrd, 
■uMtilt^  U  uk«ii,  «nd  th«  whtila  ciirMt  ii  raotfvei]  into  llie  uadarbock,  miiI 
llipnco  coovoycd  to  tbc  copper  For  heMing  tbt  voict  and  boiling  Ujc  «orl, 
large  eitabluhmpol*  iiHacoppcrcrowntd  with  kkuiuaplicrical  dome,  nimxiaded 
by  a  pan  wbich  will  contniit  ■  laccecdine  vorL  Tbv  li^ur  i*  g««mdl)'  boiled 
bv  rteam  in  Ibo  roUowriif  way  i  From  toe  ocnln  of  tbc  dome  ritct  a  ptrprn- 
dlaular  pipe,  aad  ftnm  lb*  upiMT  fxiftniiiy  of  (liii  pips  fow  hicUocd  pipo 
daactad.  (Uc  lower  extrrniiti»  of  wbicli  iciininalc  ntar  th«  bottom  of  tint  pan, 
and  oonuqutntly  in  the  waler  or  woit  (ontuiucd  ibcrriii.  By  lU*  cnnlrivaneo 
ibe  tuam  aUcli  ritta  ftow  Ilia  mki«t  mntt  bubble  op  ilirou){b  tbo  fluid  in  ibo 

CI,  and  ipcodily  htat  it.  Hw  adrant^n  of  ihii  plan  are,  ikal  the  laitant 
copfxc  ia  emptied,  a  tVnh  (upply  uf  liquor  can  be  lei  in  to  ooicr  it. 
In  cvder  to  praiveit  tbo  IntpnM  heat  of  ilic  liia  lliem  bating  tlie  bottom  of 
tl>e  coppf  •  wliitc  the  ■uo:eiiiT«  Buidt  are  bcatol  by  one  lirr.  Tho  cofipcr  ia 
|irotiditd  oilh  Ita  inun*li<ilci,  filiod  with  lidi  which  tcrew  lighl  down.  On*  of 
llMaa  b  fur  the  purpo«e  of  ■dnittling  a  man  to  cloan  llio  copnw,  atiil  by  th« 
Mb«c  the  boM  «ie  IttUoduerd;  ibe  gCDCTnl  propoilion  la  l})b.  of  hopi  loa 
fciuM  of  mull.  After  the  lint  boili^  with  ho^  the  liqu«T  it  let  oO^  and  the 
won  b  conJtftA  into  ibo  jack  or  hop-back,  fumiihod  gvowally  *ilh  a  eatc  ir«i 
floor  full  of  hoi**.  M  u  to  drain  the  wort  from  t!ic  hopi.  Tlioo  ihoM  Ml  in  the 
lup-back  are  filltd  b^  meii  iuo  tuba  whicb  are  drawn  up  by  a  tackle  woilitil  by 
tlio  tarino,  and  agam  bailed  in  the  cop^r  «il)i  tbc  ircund  and  tliiid  vortt. 
fnm  uio  hop-back  Ibc  wute  are  next  convej-cd  ti>  the  a»lera.  Thew  nMiafly 
MMiltoftcteritl  Uooti  or  MUM,  ereoUd  ill  ihe  uicbI  airy  asd  exposed  tknaliMI 
wliicb  the  prfini*a«  alliinL  They  are  (urTaiindad  br  iboUow  ledjiai^  and  iha 
»una  ai«  pumped  oa  to  llicat  lo  ilic  depth  of  a  few  inchci,  and  by  tbo  aid  of  a 
cnrrtnt  of  air  operating  upon  a  vet7  extended  wrfaotv  they  are  lo  ibe  <euT*e  of 
tertn  or  eight  uoon  OMied  down  l«  about  60«,  wbltb  la  ika  avtn^  lempeiwura 
for  atlling  to  work.  There  aic  tovoml  inconeenieiUM  atlonding  ibii  tnrthnd  of 
eoeling :  a  coiiaidetable  loa  aritca  ftoto  rtaporatioa ;  (be  pcoceM  t*  tardy  and 
WcertJiiai  depending  grently  upon  tho  leinpenture  eif  lb*  aimoapbltej  and  tho 
er«<(lonortuchcxtenu*e  uid  lofty  buildin|:i  a*  aronoctwiuy  addaeoniider^Iy 
to  ibe  (Zpcnie  uf  the  planl.  To  obviate  llieie  ci-llc,  many  ptneni  haea  priH 
peatd  to  cool  the  worts  by  coming  them  lo  low  ibniugh  tain  molal  pi^  au^ 
nandrd  by  cold  watpr,  and  many  arranfonent*  for  tbe  puqioae  bare  Iteen 
piUenied.  The  roUauinx  one  i«  the  inienbon  of  Mr.  Uuiady-  A  i«  a  tub  liUed 
with  cold  ■iilcr,  in  wbicn  ii  litrd  a  Mrira  of  metal  pipta,  cnpftble  of  oooliiif  a 
eoi  lain  i|uaitliiy  et  wort  per  hour,  according  to  the  um  of  the  apfMralni.  Tba 
■0(1  may  be  let  l«  run  cither  direct  from  tbe  boiler  into  ilio  liop-batk.  or  (aa 
cunreiiieaor  may  pemilt)  be  ladled  iMo  D  after  ilniitting  ftvm  the  bop*.  'I'h* 
wort  Ibcn  poiMi  Itum  It  ihmugb  tbo  main  cauductius  pipe  C  into  iho  •!»«  of 
pqiei,  aad  u  dclitcred  uiii  tliiuugb  Ibo  (ock  U  into  Sk  gyle  tuii,  ii4jualir'L-  th« 
^nlvlily  by  opeiiiii;;  the  cook  more  or  Ian,  by  which  tneana  ibo  beat  cj  ih* 
worl  may  alto  bi-  irgiilaled,  ao  that  it  May  ton  out  of  the  proper  lemperaiui* 
to  he  Immediately  fvnDcnCHl.  I'he  otbtr  voatl  U  ii  a  longihidinal  aeotion  of 
•  Dtnldtly  titnilar  TenM-laudappantluaaaA,  andeoiut^en(Iy«xlnbit»ni«ellaa 
at  all  the  i«n«i  of  pi)>n.  tlicir  ipirol  wiodint  nud  tiloation.  Now  if^  inouad 
of  dnwinf  tho  wort  ulf  al  U,  oi  bvrore  mcnliocicd,  tlut  cock  were  kfpt  ahub 
the  wort  would  flow  out  of  tb«  fint  aeriaa  of  m[mi  centaiiwd  In  ibe  eeawl  A* 
ikio  the  pgpc  F,  and  ibcre  aaccnding  lo  iia  loeel,  it  wouhl  deacrad  a&d  bo  iba> 
Iribuied  tliTouGh  tbe  *e«ad  Mnte  «t  ppca  at  r-,  eo«laiiwd  in  Te«el  H*  wliacb 
belac  kept  cohaianlly  fiUad  with  eoU  nater,  condeMii  tba  vapom,  whlM  It 
rapidlv  coola  the  Hqiud  we«t  ia  iU  cMonded  ciKuilona  jaaaaffi  ibrough  the 
aoDvolgted  aeriec  of  pipe*!  till  it  ta  diacharijed  al  llio  oock  G,  where  it  airivtrt 
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properly  rtfrigtrttcd.  Id  moT«  than  duuble  lb*  ^uutilv  in  ■  girrn  tlti.r  that. 
wmilil  ue  Jtliifird  U  D  it  lb*  v««*l  A  doiM  wtrt  umq.  A  contiiiiiRl  *up(>]f 
td  Mid  wstar  ii  indiapenubk,  which  may  be  pumped  into  the  tub  H  by  pauing 


alone  th*  ihoot  1,  and  dMCradinp  by  mrant  of  the  trunk  K  to  ihe  bottoni, 
which  being  ich  open,  drivra  (he  water  that  hai  bern  mad*  witrin  by  ilic  woit  I 
in  ttic  pipei,  to  ibe  upper  pnrt  of  ibe  reucJ.  from  whoncn  it  flowi  by  (hv  ihoot 
li  into  In*  Inidc  of  the  nntl  A,  which  ii  (imilw  to  thai  in  II.    By  tbeat 
tnMni  th«  wiUCT  which  !i  dnTen  off  U  the 
top  of  the  lub  A  u  tnuch  hoit«t,  and,  con- 
acqopntly,  hni  deprired  (he  woit  |iN«ing 
lbr<>iigH  ibn  pinri  of  much  more  h(^l  tliAii 
in  the  {.uc  of  the  iimjttc  lub  A  beiiif;  uicd. 
Wh«o  the  tub  A  i<  tuffident  by  ilaelf  for 
the  purpow  lYqiiiri'd,  itic  mid  water  la  then 
of  conne  lo  be  piiinped  into  the  ahoot  L. 
An  aiipnriilai  for  the  mine  ptinioie,  in- 
T«nl«d  by  Mr,  Wl.ci-U-r.  of  llig"  "vcoinbe. 
Buck*,  U  rtiirctrnlril  in  the  aocampnnyillj; 
cut      A  »*Tlei  of  fonpcr  plulc*  liDiied  are 

finl  Hldtred  togeilivr  lengthwiii-,  nod 
UMthtf  ^milar  >eripi  are  conntctod  with 
the  farmer,  by  toldering  Ibeii  longitudinal 
edgea  tc^llin'  in  auch  manner  aa  to  lonve 
between  ihoni  (rKorpt  ai  iho  edicei)  a  ipace 
of  about  a  quarter  of  on  inch;  tbrv  are 
aflerwarda  convoluti-il  iiilo  tl>c  furiu  abown 
fai  the  (^cravin^i  nml  p1iu'i>il  in  a  tub  or 
cyUndrical  veiicl;  within  tUo  carrmT  nnd 
Mntinuoua  chamber  tliui  fanned,  iliv  wort 
i>  made  lo  flow  from  n  coppor  or  retervoir, 
whiln  thn  ualer  or  oilier  coolinK  fluid  mm 
In  a  contrary  direction,  by  which  arrange- 
meiit  (he  two  flulda  will  nearly  HchaKige 
their  temneralurci,  the  water  beeonuns 
heaird  and  (he  wort  cooled,     a  rtprreenb 
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tlw  icrriM  pipe  and  Mcfc.  «lii<h  bring*  en  lli«  wj>t«r  Erani  a  ciM«ni  above;  it 
caWn  al  llie  Wimii  or  llie  vomcI,  in  tlic  cmtrc  of  tb«  cani-olult-,  from  ihcuM 
paMing  nnittd  llio  coUt  it  aUlracbi  ibf  heat  ftDin  the  irort  containnl  in  ih*  lUt 
chMntwn.  niKl  IMMM  cifT  in  b  tuMInl  Half  at  tlie  upprr  nnl  ol'  (Im  pipe  6,  and 
doKcadainto  IAB  tiougk  r.    The  watt  ii  rtwciicil  nt  J,  the  limrr  part  orwkicli 

S'pc  hai  Ml  nproing  inio  tbr  nnrrov  convulaUd  cbMibnr;  tlie  wurl  circulniiaji; 
rttugh  nil  thcic  coiti  Anirm  at  iha  cmUr,  IWiiii  ohi-iico  it  iWiceniit  alu)  psun 
out  by  n  pipe/  in  a  cool  uste.  At  g  thcni  in  a  unM  currnl  pim^  1o  oUuw  Uio 
air  ia  ttio  uwi  ehambtrt  to  «Map«:  at  A  u  a  pipe  and  cock  br  ditelMfjii^  the 
waUr  in  the  nib  wbinever  noadftil.  W«  are  not  aware  oT  any  tnwinK  *«ta- 
biiilunciili  hnviiiK  e«lirol)r  diipcmcd  with  ibc  cooling  Mag*),  but  Mveriil  (nin> 
bine  vilb  l)>oin  Die  plan  of  cooUng  by  watrr,  by  MnroiuidinE  ihv  pipe  wliieh 
«anT*y«  tb«  want  M  ttw  fermenting  veoela  wiih  aiMrthiv  pipf  ot  n  few  iiicLh 
laiftt  diameter,  uid  mainlaininft  a  cuirtnt  at  eold  valor  ihroiieli  ilie  eanMi 
Frum  Ike  ceoltTn  lite  wort*  poa  to  the  Iotm  formcntinf;  inuuT,  vtiere  iho  yeaxi 
la  addrd,  and  wlwre  the  llrM  fcfniMitatiou  u  carried  on.  n'hrn  llie  violence  or 
It  be^>in>  tn  aiibiide,  the  liouar  in  conroynd  by  a  pipe  to  a  ertiei  oT  eireular  or 
i^iniv  vuti,  r.mg«l  in  double  towi  in  a  large  buOduig,  eaUed  ibc  feinuRline- 
boiiie.  In  tlii<M<  rau  (wlitcb  are  all  of  an  equal  height)  the  liquor  purjtce  iMtr, 
tiiTO«ia^  up  ihc  ycntt  iii  larg«  i)iiniiijlie«,  wlikb,  runltiiis  over  Ibe  lorat  ot  tkr 
vat*,  tuitctlii.-r  Billi  a  purtioa  of  tlie  beer,  u  eotireycd  by  &ain«  lormpd  between 
every  double  ro«  of  viit*,  tu  eiitmii  Aimed  to  receire  iL  Tlie  beer  whkb  i« 
thiM  Mrrled  over  i*  rtplnred  by  e  fr*«h  ijuanlily  fiwen  a  unail  reierroii  <ni  a 
leeal  «ilb  the  laiKe  fcrmenlim;  tqaare,  and  ibe  lioiior  U  mainlaliMd  at  llio  lani* 
level  in  nil  the  ftmieiiling  vala  by  meaneof  abollootL  Wlien  the fortncatalkin 
In  the  <'M>  ba*  ceMod.  IM  beer  &  in  MHne  MUbliibments  rcceivrd  into  dettni 
of  wrougbt  Mone,  built  at  eonie  depth  below  ibe  eujfncr,  in  ■hicli  the  beer  b 
left  to  umUow;  in  otbrrs  it  ii  nutnpcd  into  immenic  rati,  ibe  head*  of  trbieh 
juv  covered  nitb  uiid  tu  Ibe  depili  of  a  foot,  tu  preMrre  ilium  lui-lijtbL 

UHICK.  A  kind  of  facllliuu*  tlone,  mule  of  a  fatly  onilh  formed  inio  a 
funllelograB  about  4  incbci  biwad  by  8  ee  9  ittchn  in  length,  by  n  wooden 
mould,  and  then  bnked  or  bunit  either  in  a  kiln  oi  a  clunp ,  to  aen'o  ibe  parpoM* 
•f  bttihling.  BhA*  apptor  lo  have  been  uaed  for  archiieetunl  jHupowi  at  a 
very  renwt*  pniod,  aa  wo  leatn  from  the  Scrlplurra  tliat  lb*  ItraoUlc*  wcra 
emsloyiKl  to  make  brick*  in  £»!>'  ■  ""^  >omc  uf  ihc  moil  durable  of  the  Oreek 
and  Konuui  moninoeDts  which  have  come  down  to  lu,  ok  wlioUy,  or  !a  BrtM 
part,  fooiUucted  of  ibii  nutaiiat.  In  the  Ea>l  ibey  bike  their  brkk*  in  ibn 
eua;  the  Roenaii*  ii>cd  iheM  erode,  only  loaiine  <h«ni  along  time  in  the  air  to 
dry,  about  four  ur  Ave  yean.  Id  modem  time*,  brickmakins  u  no  trheru  carried 
!•  gnaler  peifaliun  ibui  in  l)<>]luid,  wheiv  moU  of  Ibe  Jloon  of  the  bouees, 
ana  freqoceitly  the  MrcM^  ar«  paved  with  exoeUent  and  eeiy  durable  brick*. 
Loam  and  nurl  nrc  in  England  conudercd  tbc  bnt  nutcriala  ba  bricki.  Tho 
foemet  i*  a  natural  mixture  of  land  and  day,  wbicJi  may  be  cetiverttd  al  once 
into  brieki;  marl  it  a  mliturs  of  llniMtODe  and  clay  M  varioiit  proportiona 
The  iidghbouihaod  of  London  it  rvmaikaUy  aiaptri  for  lb*  making  of  brieke, 
the  MJI  of  (be  whole  nirrouading  eouniiy  being  cUy  at  a  eeitain  depth,  gcnc' 
rally  below  a  bed  of  gnrel,  oad  Ibe  bottom  <d  the  'rhauMS  violding  the  aand 
wbleh  ie  n*ed  la  ikti  raanufaclure ;  Ixit  great  praotical  caraMMitiMi  oaema  to 
perrade  the  whole  bunnen  w  eonducted  iheie.  The  following  it  a  ilioetiptina 
of  the  praoeei  •«  it  ii  usually  conducled  around  the  metropolii ;  Ths  eortb  i* 
dug  up  la  ih*  aalmon,  end  Hiirered  lo  remain  in  a  heap  until  the  next  epring, 
that  it  may  be  well  penrlralcd  by  tbc  air.  nnd  paiticulaily  by  Ibo  iiintcr  froetiH 
which.  In  pulveriiinh*  *h<  more  teiiocioiu  p»rliote.  greatly  ewitti  the  opctationa 
uf  inuhi'g  and  KmiyK^rinf .  In  making  up  Uila  heap  for  llie  *M>on,  the  mU  and 
n^iee,  or  innd,  are  laid  ia  oliomalalayvn  ee  iirain,  each  •iraliim  cootaining 
■ocii  a  (hiekncee  ai  the  (lillnen  of  the  tail  may  admit  cr  i«qiiirc  In  tempering 
the  earth,  nwoh  judgment  i>  rMitirtd  ai  lo  iIm  iioBniity  of  and  lo  be  iLrown 
hiln  the  num,  Eor  loo  much  leiidtn  Iha  britle  heavy  and  brittle,  and  tno  little 
leave)  them  liable  to  ihriiik  and  crack  in  tlio  burning.  The  addili<«  of  len- 
eioal  luhea.  m  pnieliMd  abuut  Irfindon,  not  only  moke*  it  work  eaiy,  but  savca 
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fUd,  u  when  the  mixture  it  oftcrvmnb  nScimtly  heatrd  ttiete  hiiek*  an 
elildtj'  bumeil  by  ihp  Riel  conlaincil  in  llie  c\aj.  Wb#u  th«  bnok-DMkiiis 
•oiMii  wrivvi,  (h*  li(«|i  U  4u(>  up,  1I14  ilflii^  parddn  carnfUII;)'  xtnurtti,  and 
Ike  mau  propctlv  lempcred  L^  a  ihotinigh  inoorponitian  *nd  inUrmixniiv  of 
lh«  niDteruJii  wiln  xhe  ail<IiUaa  of  at  Btiw  water  oi  pontbtc,  w>  u  to  ftirm  a 
(au^h  vhcou*  iMiMP.  ir,  ill  tbit  opfMtioD,  too  much  waUr  ba  uwd,  lh«  piute 
witl  become  almoat  a  dtf  and  btiltle  m  tlic  >oi)  of  which  it  ii  eoikpoud.  In 
onl«r  man  dKraUiaUy  mad  rcguhuty  lo  mix  tlu  loam  nui  mhet,  it  u  now 
nnardlT  ptrfonsad  b  •  wn  of  mill,  niunfd  a  png  mill.  ThI*  omtlaU  of  a 
Mtgc  nib  or  tun,  fiaad  perfcndiculaih:  in  ibc  gnuad,  and  hanng  la  Kpriiclit 
hu,  fitted  wilb  linivM,  pJBMi)  obliqued.  Tbe  upright  bar  ti  larnM  by  n  hori- 
>«itt1  Urtr,  to  wliicb  •  lioti*  li  itltoaned,  aiid  inn  nail  baine  pal  !n  at  top,  bt. 
bjr  llw  Kvohttian  of  the  knivo,  fotnd  ihMUjth  k  hole  in  the  (ide  of  the  lull 
naar  tho  bottom,  whence  it  ii  remortd  10  the  mould  table,  which  ii  pUced  Dn<iet 
tt  movable  «h«d,  and  i>  alT«wtd  witli  dry  Mild.  A  clr)  roll*  out  a  nimp  luine- 
wbat  larger  than  the  moutd  will  contain.  The  moulder  rMeivei  thi*  lump  ttam 
ihu  ^rt,  throwi  it  into  tu*  nmild  pceriouily  dipped  in  dnr  Mod,  and  with  a  Aat 
imnoth  (lick  about  B  Inebe*  long,  k«pt  tm  the  purpOM  In  a  pan  of  water,  he 
MrikM  off  tho  overphM  of  the  ««al ;  he  then  turn*  the  bride  out  of  the  mould 
upon  a  IhiB  boami  rather  lacgcf  than  the  brick,  mion  which  it  u  removed  by  a 
bo)',  who  pjaota  It  on  •  light  barrow  of  a  particular  eonttnietlon,  w)i!ch  beme 
loaded  with  n  certain  nunibtr  of  brick*,  Ihcy  ore  apFinkled  wild  umd,  onil 
wheeled  to  the  hncki.  The  baeka  for  drj'ing  are  each  iridc  en^njih  ft*  1*0 
brick*  to  ho  placed  tdgewim  scrvM^  with  •  fUMUtfe  belween  lit?  Iicada  for  llie 
admiuion  ol  ihc  air,  to  focilJliUe  the  circuUuon  or  which  th*  brick:)  .irr  uiuiilty 
hii  ill  &n  aiigulor  dirfcljm  The  buck*  are  uiually  cartird  riiihl  bricti  higli ; 
thi'  bnitniu  biickn  hc  ihe  mda  nr*  titUAlly  oM  iinm.  In  RhuBery  weather  tlia 
hoclu  mutt  be  enrcfully  eorcrcd  with  wheat  or  rye  ilrnw,  anion  nbeda  or  roofi 
be  built  om  the  hacki,  at  ii  done  in  some  parU  of  the  coimlry,  but  in  London 
thi*  I*  Impraclicuble,  from  the  very  ^reil  extent  of  the  gronndt.  In  fiiw 
wcathn  the  briekn  will  W  ready  for  tiittiinfj  in  a  few  dajTi,  In  doing  nbieh  liny 
are  react  more  open  thin  al  fini,  luid  in  nx  or  ciffhl  day*  more  they  will  ke 
ready  Its  Iniminc.  In  the  vicinity  of  Lmidon  bricka  are  commonly  bnnwd  in 
donipi*  In  buildiog  the  damps  ih-f  bneki  are  lalil  aRer  tho  manner  of  arehei 
JB  the  kibs.  with  a  vacancy  between  erny  two  bricki  for  (he  fire  to  nlav 
IbtWiKh.  The  Que  it  about  the  width  of  a  briok,  twrried  itraiehl  up  on  botli 
(Um  for  about  llir«o  Tevt ;  it  ii  then  niorlv  fi1le<l  with  dry  bnvTni  or  wood,  on 
which  iiljiid  a  eorning;  of  *rti  coal  and  ciniloni  (or,  at  ihey  are  temMd,  irreze); 
the  vch  ii  thra  overenanned,  and  Uyen  of  breexe  are  itrtved  over  the  clump, 
•a  well  at  between  the  row*  of  bncki.  When  the  clamp  b  about  «ix  feet 
wida,  another  flu«  it  made  in  everjr  napi'rt  ilmilw  la  the  ftriL  Tbli  la  repealed 
at  creij  dithmoe  of  kx  titt  throuybaut  the  cl.-unp,  whii^h.  nhra  Mmpleted,  ia 
HUtouaded  with  M  biiek*i  if  tture  be  any  on  tlie  groundit,  il*  no^  with  mme 
of  tho  drie«turthe  unbaked  oneanwrrod  for  the  purpoac;  on  ihc  top  of  oU,  a 
thick  layer  of  hroMO  It  laid.  Hi*  wood  ii  then  kindled,  which  >rti  luw  to  llie 
oad[  and  when  alt  ii  (wiKumcd.  which  will  be  in  about  iwencr  or  thirty  daj-a 
If  the  w««ther  be  tolerable,  llie  tnicka  are  euneluded  l«  bo  euffldimtly  homed. 
To  prevent  tho  flro  burning  too  fnrioutly,  the  month*  of  tho  Doe*  arc  ttupjwd 
with  old  htick*.  and  the  outiidc  of  tho  wholo  damp  plaalered  witli  clny ;  and 
l^afaill  any  lidie  paitieulatlv  expowd  to  the  rain,  frc.  acnxTni  ate  laid,  made  of 
mda  worked  into  fraoae*  about  tix  feet  hifh,  and  of  a  width  lo  admit  of  being 
moved  about  with  eoM.  Thli  i>  ibe  inode  of  nMnnraoliHiag  ilia  crdinary 
ifawriptiona  of  brieki;  but  tlie  iiiperior  aort,  termod  teolM  molmi  or  aiorb, 
■re  tempned  with  vrealev  rare  and  atleotion.  For  thi*  putpote  a  ctrcvlar 
receat  it  built  about  Tour  fei*i  hij^,  and  Aom  ten  lo  twelve  fwt  diameter,  paved 
at  bottom,  witli  a  hor*c  wheel  jJaeed  in  it*  <«nlTe,  from  wliieli  a  beam  oxtcnda 
lo  the  oulsidc  for  the  hoTM  to  inrn  it  by.  llie  eiuih  n  then  tniwd  to  a  Icret 
with  the  la]i  of  the  reco**,  and  fnnn*  a  pladbrm  for  the  huric  lo  wnlk  upon. 
Coatlguou*  to  Iho  reecM  a  well  ia  ComeJ  for  nipplylng  the  r«CM*  with  water, 
vbieh  it  ntiatil  l>v  a  pump  worked  by  tlia  hone  wbed.     A  harrnw  nude  lo  lit 
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Ihf  mtoritx  of  ili*  ncM^  ihkfc  Mt  with  Lw  kM  ImA,  Mid  mil  loadcil,  i« 
chHiicd  u  UiB  beun  at  ik*  wIimI  in  whk)>  Uw  ban*  if  kMii««M<t.  Tht  wll 
(Ttfand  ia  the  W>p  tn  the  uiuaJ  nuiMr  iibrouchilBbumvi,  mil  dutrUwieil 
Mgulariy  roaiii)  l!i«  toon*,  aod  a  •^uaatilv  of  dialk  n  aiitA,  Mid  •  cnliuii 
pOTtiDii  of  water;  iui4  ibo  horu  l>Mii;  »H  lii  motloo^  dne«  ihig  htrrow,  wiiioli 
wrvM  it*  wajr  into  lbs  Mtl,  Mlmiu  the  v*lcr  into  it,  andliy  iMnng  and  Kp*- 
Mtiag  ttie  ptftictM,  aM  only  inixn  the  iiureiticnli,  bal  alto  an«rd(  ao  oppDCtunitjr 
for  ttan«*  Mid  mtict  bun  ButUrt  i«  bA  to  tbt  bottea.  Pnah  cloy,  ckalk,  and 
«4ler,  continue  lo  be  adiwd  nitil  tlie  reMw  b  fulL  On  on*  «ld«  of  die  recraa, 
Mid  M  near  h  ni  [<owlbl»,  orrvral  hoDotr  aqiure  piti  ore  pRpand  about  IB 
inelwa  or  '2  fcet  dc^  The  tuil,  rrduccd  ta  &  Llnd  at  tiquii  vaM*,  ii  diatbtfged 
Awn  the  nceu  by  a  duice,  and  conveyed  by  weodea  trauehi  lo  ibb  pit  In 
IbCM  |>lla  the  fluid  •oil  diflToaM  JMiC  ieUltng  of  an  equal  ihickiM*^  and  rcmuni 
UQlil  wanted  tat  ute,  the  Mpcrfluou*  moiitiirv  bring  drained  iir  or^Nrkted  away 
by  i-xponte  to  tbe  otnuaplierB.  The  Kouundet  of  ihc  proccu  u  the  uuimi  ai 
f»t  tlie  eoeiiBon  »ort  of  btick*.  Id  iba  eeiiatry,  bricLi  ore  olwajn  bnrocd  is 
kiliu,  wbcrrb>-  nuacti  wmU  ii  prevented  leu  Aid  ii  conniiMd,  ud  the  btieka 
arr  motv  eipfdilioudy  bunied.  A  kSn  is  uaDallr  13  Emi  long  b/  10  fret  6  lochGi 
wide,  about  12  fctt  in  height,  and  will  burn  30^000  brioki  at  ■  ciaie.  The  wnlfa 
■rr  about  14  ineh««  (aaaM,  and  tnelino  inworda  lowatda  the  lop.  The  beici* 
■rv»H  on  iMaKh«,1ia*4ngbo1»  left  between  ibnn  nwnbling  laUiee  work. 
'Die  liricki  bciBE  Id  in  llic  lulit,  aii>l  ctii'i-rfd  mth  pJeocH  of  mmmi  btitka  or 
ulpt,  KinM  wood  i«  put  in  and  kiadlcd  lo  dry  Ihnn  gndnnlly :  Ihi*  m  coaltnunl 
Itll  lb»  bricka  «re  pretty  dry,  wbtch  ii  kaowti  fay  tht  nn'oka  tuniiaf  from  a 
datkiib  l«  a  trwuparvnl  colevr.  The  bumii^  then  takei  ptac<^  and  ii  dlbcl«d 
by  puiiiag  ia  bnu^wooiit  fune,  beath,  fiugoti,  &e. ;  but  ueGin  (Iwao  art  put 
in,  ih«  UMUtht  of  the  kiln  ar*  Mofiprd  wiili  ptfoaa  of  bridi  eaiad  tkmlfg,  piled 
one  unon  awolher,  n»d  du«ri  ftw>  wMi  wet  mnA  cartb.  lluiibaalcigia corned 
jut  liuh  enoa[b  lo  leare  nwoi  Mfltcinit  to  (Jinut  in  a  &«ot  at  a  linw ;  ibe 
IbetatkcaiBMeii^andoontiauedtill  the  ikIim  aamiuM  a  wUliBh  npptoniBce, 
aad  iba  flaUM*  appaar  tbraneh  the  top  gf  the  kiln,  upon  wUidi  tbt  Are  ia 
ilaekened,  and  the  kiln  cael«dtiyden«e>.  Tlib  prooua  u  continwJ,  altenMlely 
healing  and  liacktaiBg,  till  the  hricki  on  tlioniMghly  bumed>  wbleh  b  unially 
in  ibe  ipace  of  fotiv^hl  boura.  Miuiy  altampla  Iuto  bccit  Hiade  of  late 
yean  lo  Biiivnedo,  by  tb*  aid  of  machinery,  a  iionion  of  tbe  nwaual  labour 
W«  eraiduTtil  in  llie  nuomfaalure  cf  btick* ;  aiiilaltbuuch  only  lb*  moet  recent 
of  tlic  uurcbinaa  iaventod  (be  tUa  puipoee  liorc  been  found  to  nniwcr  in  practice, 
•i-rrnlof  tbemnrewoRkyof  notioch  llieenRaTinganlbclkiUowiacpagertpre- 
•ent*  MaMr«.Ct)aloeaAd  UibMii'*  btickmmag  macbln*.  daaa  uut  upnghi 
IVamCiWilbcroubranuallciTiBDdbotlaani  AearctwvrtrtiaaliliaA%eatTTin|ttwo 
horiiiMliJ  spur  whecU  if  and  c,  the  teeth  of  which  lake  lata  oim  attolhtr ;  ttieio 
are  put  ill  Riotiua  bv  the  hotte  *h«ll  f,  sr  any  stber  caarenieM  |K»*r.  Near 
ihc  boiioiD  of  the  a&aft  ft  b  bed  n  liirg«  coit  iroo  collar  ff,  hnfing  three  deep 
uiMticet;  ialo  Micb  «f  tbeoe  the  end  uT  an  iron  arm  i  ■*  lUtdi  with  a  bolt 
jMulfl^'  ibroii^h  ibna  to  fem  a  otalro,  oi  in  a  htn^  rainL  T«  tbe  othrt 
eitrcuiiiy  of  each  ofllio  ■nos  A  ia  fitnili- Hxcd,  b^  •crow-bolH  a  ovt-EreD  mould 
box  i,  liaiing  ibrto  divnoni  for  lbn«  brluki,  in  wiilcli  work  ibre*  atocka  m 
(bbe  botlunit,  baring  upright  bulti  raaiing  Lhtouch  holei  in  the  top.  By  the 
rcvcliition  of  tbe  ihafi,  (iMse  mauU  boxei,  witn  tlieir  armi,  are  lueoMsivoly 
cuiried  up  and  ortr  the  ftton  i  H,  which  Icrm  oircuUr  cunc*  is  the  plan, 
and  •jipi'ar  *u  in  tbe  pcnpKtir*,  tnit  uc  in  r«al)ty  iadined  plnne*.  At  I,  near 
tlu!  bolloBi  of  the  ihofl,  ii  a  aniaU  bcrtUrd  wbcel.  which  aoloalca  a  ntnioa  find 
«n  tlie  ipindkoftbednioi  whevi  la  that  pMiia  under  the  ftwe  of  tfce  machina; 
em  andlou  Kraft  fukag  louud  th*  dism  ■*,  end  aoothor  placed  at  ibe  rmlnd 
dklaiice,  eontlnually  curia  the  bricki  futward  to  their  ilMlliiatian  as  (att  a* 
tbty  arc  madti  and  depmited  upon  il.  u  ii  ■  crank  or  lerer,  altnchcd  by  a 
jotot  to  tliv  framing,  a>  tbown,  at  tlie  tip|icr  aid  of  whieb  b  fixed  a  roller ;  by 
Ibt  rereluiiou  of  the  wlicci  above  the  ibrt*  circular  ban  or  eomi  rrr,  attached 
to  tho  wheel.  Ric<eHi*(!y  act  upon  iIm  rotku,  and  depttaa  the  crank  a,  whiob 
irtt  raiie*  Uio  "•*  ••"■  <r"^'''  *■  Bu<l  (ftnwaid*,  as  Mon  a*  (he  crMik  b  nli«l«4 
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vf  the  fnmotr,  Mow  M  la  drop  And  lUJk*  ihe  mouU  Im»««,  b^  which  th« 
hriehs  art  ditcharKid  out  of  thent.     «  ii  a  box  of  out  iron,  conUuninji  tnUr,> 
iMo  which  ihr  muuJd  bosM  dip ;  f  ia  a  cuihSaa,  upon  wliicli  thry  ntu  taO  iiH 
lueotaaon,  br  ahich  the  nnionhioiu  watrr  is  taken  otT;  and  j  i>  a  box  of  diy  j 
•and,  into  wnieb  the  mould  boxc*  nRemtnnLi  full,  thr'a  luirocn  bccominc  ioij 
ocmcqucnc?  tligtitjy  coswd  wlih  miuI  imvioai  lo  btcoiiiiiig  choi-jiml  with  clajr. 
The  horiionul  uhcel  <  watktd  by  d  aetuntM  the  Atti  r  bearing  the  hnirC)  in 
Uie  pug  mill.  At  tli«  luweieudottheihaft  oialiipd  thelar^ciivuIattvTolring 


botlam  plate  i,  the  prriphm-  of  nhich  bdng  furniahcd  with  teeth  or  togt,  a* 
ahuwii.  loie  ioto  the  leelti  of  a  circulur  rtiolviDE  pUle  f,  over  which,  ai  tha 
tiiould  box  patt«t,  ih«  lowrr  Ritfaor  of  the  hrieka\«coint«  amoothvd.  At  <  ta 
a  mun  ftnme,  vorkicf;  up  and  dona  in  a  «atin|[,  with  t.  pnUej'  and  eountcr- 
bolaoca  might,  like  a  uili  window :  it  a  rtitti  by  Ihp  ciank  y  »  each  mould 
los  paaKi,  when  three  litlle  boanli  arc  placed  acrou  the  fraato  hj  a  hoy,  for 
(he  rcteiition  of  the  brirki.    Wben  (heie  are  diyMiled  hy  the  meaM  daeribcd, 
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ihe  fmne  drops  bdow  tli<  lertl  of  ike  cndba  imp  n ;  the  Mtcr  llien  notirn 
diMin,  Mill  cetrie*  ihcm  trfTto  llioir  il(«in«tioii>  Al  e  it  lUid  •  llat  box,  nUeli 
Ml*  u  A  fpase  to  t«]titlale  the  thickans  «f  it>«  Mnuun  of  day  Mvolvii^  upon 
i]ia  IiuiIMn  pute  i>  etf  Ilia  pug  milL  ThocfKntiion  of  tfaitaiaclittieiaaifolba*: 
Llia  cky  lioing  worked  la  tti*  oidlnsir  maBMi  Uirougb  th«  pug  null,  it  puw* 
Mit  Bt  ibe  mauih.  (not  tliovn,  bcin^  on  ih«  opj>o»li«  wile,)  from  thtneo  undM  a 
Bap  wliich  pertlr  Kgnlal**  tlia  qnkiitity  on  Uio  boUom  platr,  Miil  uexl  luider 
llw  gvi^o,  which  dctcmihiM  It  [mclMly.  A  miniUl  box  linving  paaari  avtr  tkr 
Vighm  inoIiiMil  pikiw  or  titer  k  lirtt  fliQi  oo  the  itnliiiii  of  tdiy,  «nil  cliep*  out 
(Iwt*  liricki,  lilliiv^  tlii^  moulds  ihnvirith  by  (lie  folio  bottom*  tiung  od  to  the 
dftrniiincd  point  Ironi  tli«  yttM»tis  at  \he  day  ^gaian  (Iwui ;  tht  BimiMt.  will) 
the  brick*  in  Ihcm,  thai  >hda  ov«r  the  pdUuac  fhie  r,  («hiclt  i»  kept  «ct  by 
MalM  comualljr  dripptng  upon  it  frem  a  tnb) ;  Itvm  tlwDCo  iho  moDloa  pOM  «n 
10  llio  IVaino  x,  nhcD  th«  weight  o  >tHkc*  agviitl  ihp  i>i«ttud(4  bolt*  «r  lh« 
falM  bultonn,  and  puilin  out  ib«  biickt  upou  iIir  boaidi  on  the  fnune;  ilic 
frame  ih»n  detcmda  two  or  (lirtc  ioobfs  by  their  vrighl,  and  dtlinra  ihv  board* 
upuM  ilic  cndlcat  ainfi,  wbleli,  \imu^  coiiaiamly  in  nvalien,  carrlea  the  Wckt 
■way  tu  be  depoaitcJ  on  tlic  hock*.  The  tnould  Un  bdng  dischujcfd  ii  then 
CBtrird  upon  its  roller  up  tli«  firti  ritrr  it.  drop*  ialo  tlir  water,  tlience  r^n  agais, 
fall*  upon  (Im  eiiiiliian,  rncxl  iqIo  ttir  isud  box,  wbrnco  RKitciiIiiiic  ngaia,  ibv 

7 heal  iiiclinctl  plane  bring  didy  prepared,  it  fall*  agiin  u;>on  tbe  bottom  plate 
ihe  [iiig  milt,  and  cliopt  cnit  ikrci*  inoro  britki.  doripg  wliieh  pmed  mcIi 
mould  box  ha*  operated  in  a  timilor  mannrr. 

Wc  (hall  now  protecd  to  dc«ribe  the  brick-making  tnarbinerv  lovniled  b]t 
Hr.Lealiy,  andertcledby  hitn  for  ihc  I'ot^iii  Brick CoiiiMny;  it'll  r*pr««e»tM 
III  the  eooeonpanying  ligui*.  a  it  the  in-iin  horituiiliU  uafi  in  direct  eonunu- 
nieation  with  the  tleiun  engine  or  other  first  ntovcr ;  ( ii  a  bopjicr-faniKd  Teasel, 
teclinically  lemod  the  pug  niill,  in  which  the  day  and  atkn  malMial*  ate  teiM* 
ntenl  and  iiiikcd  up :  it  IS  for  lliit  piirpcae  Kiriiiilied  with  croM  ban  ban^  or 
blades  or  iIm)  ;  part  of  lliov  xit  (irmly  fixtd  to  llie  AeUsw  vmieal  abaft  c,  and 
the  rsKundpr  bolted  tu  the  lidci  of  the  pug  mill,  and  they  Are  ao  aiTaiiEod, 
lliat  those  lUtil  lo  >li«  shaft  cut  io  as  they  rtitoire  bMweMi  iJie  vtbar*.  1^ 
<Uy  i*  dcllrered  into  t)in  hiipDrc  or  piie  mul  by  an  etidless  chain  nf  b«xtc<»  (in 
the  MRic  manner  u  ballast  la  niiacd  m  the  TbamM) ;  it  is  then  «iit  up  and 
Itinprrtd  by  tJie  knivi-i  and  ban  in  the  pug  null,  and  gnukiallyde*o*nding>  it  fails, 
•r  ntlier  m  foT«ed  by  die  (Uperincumbsut  prcstiDW  upon  the  citculw  inclined 
plane  d,  which  condil*  of  a  nngle  thrrad  or  •ptrnl  Inm  of  •  v«ry  krge  soww, 
occupying  th«  uhole  internal  siMce  of  iJiv  lower  eyliadrieal  tsid  of  the  nijll, 
n-heie  i1  M  exliiliil'd  in  tcdion.  Tliit  tcrow  or  elntdar  indbtd  plane  i*  fixed  to 
tbe  eenttal  tbsA  pouing  longiludiiiolly  the  hoUow  ihaft,  and  •  slow  rvvrrNd 
moliunii  given  to  il,by  muiit  ut'au  inlfrniediate  wheel  acting  upon  pintMU  in 
the  upper  jiart  of  the  ftatuc.  The  b1«dci  on  the  boltow  *hailt,  tevolsv  in  the 
pug  mill  At  (he  nta  of  fifteen  turns  in  n  nunule,  grinding  And  diiiding  ttie 
uiai«nal*iniicli  mors  compldslylhftu  III  llw  ordinary  inodeMrbrick-makinit.  In 
this  atimualod  tlalc  the  malenalt  arc  forced  upon  the  r^reular  inclined  plane  of 
the  screw,  and  as  this  *lovly  revolrc*  in  a  rontraiy  illrfctian  at  the  lato  «f  ivo 
tunii  in  a  uiiniitv,  it  lakes  bold  of  the  ehy  (by  a  preiillar  adaptation  net  easily 
described),  and  fiiicca  it  out  of  the  snitl,  id  a  very  compact  iLale,  into  a  rsceii- 
txlc  below :  of  this,  one  iridu  i*  always  tn  bnmMllAto  contact  with  the  nicnids, 
and  ihoH'  two  rides  whifh  arc  at  right  aD);trs  to  the  fanner  aide  arc  cloved  hrt 
iron  eltceki.  between  which  the  lerei  or  fasting  tfalp  n  act*  by  prvssiae,  anil, 
fitting  dovtiy,  prvrenl*  tha  Mcspo  «f  lh«  clay,  ao  thai  it  can  only  pan  into  the 
meulds.  Thou  moulds  ate  pbcd  toiusd  the  prriphn^*  of  a  circular  frame  t 
mode  of  flat  iroa  rings,  fixtif  upon  bsrs  or  spolin,  and  mining  upon  a  fiirA 
shaft.  There  aiv  lauiity-llve  of  these  moittding  boxes  in  one  drcle ;  Inl  as  the 
frame  t  may  be  of  any  bruidlfa,  it  nuy  contain  twice  twcMly-fira  or  ihiice 
tweiitv-Avc  on  the  cimunfrrtncB  cf  (be  cylinder,  proridrd  that  ilie  •nxiiie  \% 
capablr  of  alfurdinif  sufficient  power  or  fores  to  ctH  or  nouU  so  many  Mda  at 
such  tsvoNilion.  F-ocfa  noiiIcli»g  box  is  fmiithed  whh  n  false  or  Bonhl* 
boUom  Iv  wbtcb  rods  ate  allsclwd,  for  llie  piirpow  ef  pnihinc  oul  (W  Vin^ 
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when  noulded,  and  dnwinjf  bick  the  botle«ii  lo  iu  plaee  Co  ncetve  b  Imk 
portion  of  tlw  rl*y.    The  iiunoti  in  ntiich  (h(M  tifuntiooM  an  paCgmwd  U  < 
vxDtfflcly  dmsle  Mid  ing«nioua.    Thn  cndi  of  each  of  Iko  mouldW-box  i«da  1 
are  bont  at  right  uiglct,  utd  on  Mccotric  piece /■<  lo  fixed,  th«^  u  3io  mauIdBl 
r«Tolrr,  aud  at  ib«  niomnit  (hat  thn  luHiice  of  each  it  corend  bj  Mag  in  1 
unniacl  with  (fac  cUj,  ft  gradutllv  drawi  back  tbe  fdto  boUom,  and  villi  il  ih« 
clnjr,  trliich  U  alto  urged  on  by  ttic  citculor  inclined  plane  J;  and  lo  render  (be 
brick*  loUd  aud  compact,  a  powtrful  prcMure  i»  applied  Iu  tbcu  by  loeaiu  of 
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ih*  (Uf  ttotei  R,  to  which  a  baokwatd  and  fumtard  motion  i«  lireR  by  the 
flnatiug  of  a  rod  aitadied  toa  nvulviiig  criiiilt.  The  incFuUin^  uoxei,  immf 
diiitely  ihcy  are  lliu*  filled,  ore  aubjcctrd  nlicrnatdjr  to  the  aciioii  et  a  iter) 
•crapar,  wbidi  tevehi  and  amoolli*  tlieii  tutCMe,  and  ia  made  to  operate  by  ihe 
prMnte  of  iningi.  Tim  briclu,  now  oonipleWly  fanned  and  fiat  in  their 
laaiiUii  inaa  aowuvarda  in  their  rcvolulian,  which  bring*  Uie  end*  of  the  roda 
under  iba  opvratioD  of  a  rjUndrical  tollci,  with  gToo>'«a  made  round  it  at  tqiui 
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ilJRtjmM* ;  tnio  ihue  gtoovf*  ihr  miU  of  ih«  rodi  •nowMirrfv  pan,  vhiclt  in 
tlirir  revoltilion  fcvco  out  th«  rod*,  and  IhcrcbT-  puili  out  the  bnAt  from  the 
mouUt  ui  U  b««rd*  plM<^l  nndHnwalh  to  xrctire  ihetn.  'Hto  brick*  tliai  in*de 
BTi!  eatrwd  fotwatd  to  the  hockt  at  ity\^  haate,  vpoo  an  m<IIm  web  ot  diua 
I  I,  to  whicli  a  rootiniwcl  iiKilwn  i*  oonununkaMd  by  tho  rovotulion  of  the  ttr« 
polyf  oiiitl  linimi  or  whtelt  It  k  iiUmd  al  the  requiiiM  diitaaec  tiiatiia.  Tbt 
vfpct  jiart  o(  the  ciij[niTing  tnowi  •  lido  ctrrtlion  i>f  thu  nuctunc,  and  tha 
lowfT  Mit  a  icctioii  ur  it;  and  altlwugh  Ihoie  ii«»>  (crro  u>  d**  a  general 
Idaa  or  ihs  conuruetloit  of  iho  apparanu,  k  )m  b«ta  imptaolirasie  to  iliow  tb* 
gearing  bjr  which  tli«  tcvoral  noHoii*  are  jnoducnd ;  we  will  disr^oiv  attempt 
(odeacribfilu follow*;  (7HnilliBhorisootaIi>haft  a(«'htc!imaIie)2ir«*oU)liaiii 
par  (iilittile,)  in  flxed  a  toothed,  brT«U«diiliMl,  ubicbdrivnabtrcUcd  pinion  <a-, 
an  upright  «)uft  (not  thoorn) ;  nearly  al  the  top  of  ihli  ■  spur  »fa(itl  Is  lUtd 
wtiicli  vorki  lata  a  pinion  flstil  ujran  tbe  upper  «nd  of  tho  hoUov  ahafl  t, 
viillli  earriai  the  knlTt*  or  blada  in  ih«  pug  mul.  Upon  tlie  Upper  end  oftht* 
■pmht  *haft  i>  aUo  fixed  n  piiuon,  whirn  «Fork*  inio  on  lni«nnedi«le  pinion 
luniW  tipoa  an  axl*.  Thi*  In(am>rdi>l«  pinion  act*  ttpon  another  pinion 
nfiiadio  tho  iniamal  abaft,  «oniinimlc*ting  n  *loir  and  rtf  «ned  niuiion  to  it,  and 
hIm  the  timdor  incliotd  pLuM  affixed  to  it ;  ai  ilu  lonur  coid,  on  iht<  mnin  hori- 
anntal  ihaft,  ii  Gxtd  aipur  whed  m,  wlilcli  gii<*  oiolion  to  Iheenuik  nod  to  the 
ttap  forcar  connccUd  lo  It.  s^  in  tb*  acparald  Qgure,  givo*  the  leein  of  tbt 
•betiY*  comprimis  the  dijing  apcoraliw,— Mr.  Letby  propMing  to  dry  bridu 
either  by  fluN  or  tiy  ttVMO,  hiMeaa  of  magntg  thfm  in  haelia  mpoinl  la  the 
varlattoni  and  inclrmciicci  of  tbewouber,— bv  whivli  mean*  tc  i«  Mtniiard  llut 
the  brick*  will  b«  rendered  dry  enough  Cor  burning,  eillm'  in  kum  or  elAniiu, 
In  ■  mucli  tliortcr  liint  than  in  the  eomnkon  naelfaod,  and  iha  mooob  oaav  m 
earrifid  on  ia  «inicr  u  well  at  in  nimnwr.  If  dxyi^  by  fluat  be  rrsMrtM  to. 
«  dryioji  houic  mtiit  be  rumuhed  *ith  proper  ilagni,  and  ihelfet  muit  be  pro- 
viiM.  Aroimd  and  acron  tha  lover  put  of  thsM^  Bun  framed  dtlicr  of  brick* 
or  «Mt  iron  an  lo  be  placed,  ibmngh  vbich  fbuna  or  heatttt  iiir  b  lo  b*  conrereiL 
In  drying  by  deara,  (Ite  raponr  h  conreyol  from  the  botlcr  dirough  coji  Iron 
pipe*  througnout  llie  dr^'iog  hoiur,  and  board)  are  amnged  upca  ittgct  (limilor 
lo  llifttc  la  ibe  Mr|iaratc  I^k).  (o  a*  to  loavc  inlerral*  batvaan  the  row*  of 
brick*,  and  la  prevmi  ihHr  touching  one  another. 

fi'aii'i  fal^l  Briri'nahi^  MaeJUntry.  Tliit  iurenllon,  which  ve  have 
now  to  dtncribr,  1*  (be  only  one  wo  brllevc  that  ha*  yol  bean  faroiighl  into  *uc' 
cdmIuI  oporatiao ; — owing  probably  to  the  drenroilance  of  the  patentee  f  who  1* 
a  large  tile  and  brick  inaiiiiEutiirer  at  Market  Raton,  bi  Liacolnahire,}  having 
paraereriiuly  apptlsd  ibsl  iniimate  knowledgo  of  hli  ait  which  eon  only  ba 
oc^iditd  by  loe^  pranicol  expericuci;.  The  leading  ftaturei  of  Mr.  Noadi'a 
nnclianiatn  ccitiiat  ui  tlio  application  of  *e]taral«  or  datacfatd  moold*  of  a  par- 
Iteular  conilructlon  to  a  Mvrio*  of  mould  boxci^  which  an  oonarculively  brought 
into  oclioit,  in  the  eaapleymtnt  of  haaicn,  placed  in  oeatact  with,  or  omtigitoii* 
lok  1^  frMb  brick*,  during  ibe  pfocaai  of  Uieir  btiag  mouldod ;  and  la  litu  of 
sand,  wbinh  t*  geoMaly  ntod  to  prevent  the  odbenot  «f  the  brick*  to  the 
mould*,  employing  clailio  aboorbent  «ttb*unce>,  lueb  aa  cloth  oaUiraUd  with 
wolCT.  In  iKe  nbjoiawl  engraelnfii,  J^.  1  reprcoiMa  a  ftsnt  devatkn,  and 
Fly.  2  no  md  clevoiion  of  the  ptincip*]  pant  of  the  nacbiiK.  A  rertlcal  ibaft 
a  i>  made  lo  revolve  in  tbc  cyfandta  or  pug  miU  6  by  any  adaquato  force  acting 
upon  Ibc  btv*tlid  wheel  c.  A  numbor  of  bmd  *tc«)  or  iroa  Uadoa  dd  J  ire 
altwbfd  to  lb*  tbat^  a,  Acir  aorliwM  being  act  at  tuch  an  ancle  a*  will  oanaa 
ihetn  durii^  their  revolution  to  p«a  itMtljf  in  contact  wlili  In*  «lgM  of  two 
other  MU  «f  knirn  r  r  *  6x*i  on  opfoaite  (idea  of  ibe  cylinder,  by  wUoh 
moan*  Uie  ^y  and  othrr  mataial*  witb  wlnoh  the  mill  b  charged  are  Umpertd 
and  amalAanuted,  and  then  fore^d  Into  tha  bop^  /,  Ixad  to  iha  lower  extre- 
■ally  ot  the  pug  railL  Tbit  hopper  is  dlridou  into  two  eqita]  diamben  by  a 
verlkal  blaib  or  knife,  which  irpantea  the  001000!*  into  eijuol  peetien*.  whkh 
are  oupplied  lo  the  mould*  ia  a  compact  *tal*.  Th*  monldt  an  lodcad  to 
rectangular  cavittn  at  r^uiii  di*lanon  in  lb*  pcripbay  of  two  polvgonat  «ru«n* 
y  A  .-(beat  cavitia*  ar«  marked  1  to  13.    Ta  on*  ftc*  or  aide  of  Uiednnwara 
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aUidicil  tiro  tooilitd  ithcri^  gtnring  inta  ncli  otlicr  mi  nt  (o  revolve  ia  RppMlu 
(limHMUii  when  mution  it  cotniiMiaicaUil  (o  on*  of  tliriii  Tlutn  wbecr*  lyiuj; 
at  iIm  bMk  of  t'ia.  1  cnnnM  b«  loen,  but  uio  «l  thcai  It  thtm  M  i  iit  t'l^  1i. 
'fit  tnMildi,  after  Ming  filUd  ■ilh  tbc  plMlio  material,  are  puded  out  &«ni  ihvlr 
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TNWMcnbjr  imm)  oTpMleCD  at  nHi,«ui)v  fitting  tlis  TonwH,  end  tlidiiig  iqinn 
p*T*Ilcl  rodi  flxrJ  tu  the  rim*  of  mch  dnun.  To  Mch  piiton  ta  aUaclied,  bjr 
a  thnrl  roll,  •  cimi  |>r«d,  iliding  tipon  ihr  ]Hir>IIcI  rvdi,  .-inl  luring  U  each  end 
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.  .    I  nti-friclMiiii  wliMb  p  p,  vblcli.  by  At  OMrtim  eiven  to  llio  mtcliinerr, 
«anM  in  cwatact  with  a  Iv]^  nherl  ^  )il  oed  «MtiMnc*ll)',  whwh  tliiw  nix* 


th«  |Ml«il*,  and  th«  mouMi  whiek  li*  upon  ihcm  ire  tbtn  reDDV»d  hf  ImnJ  tint 
anjiM.   Doting  lliuUuerproreMtJi«n<iptied»auUr»o*iTOT«riDliNvep«TMil 
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c\a  ihc  centre  of  ili«  occoncrie  whMl  f .  And  ihc  |<i>ton  «iU  b* dMcndtK  wbn 
Ok  ailcudniit  pUcci  tho  emptied  mouid  in  tU  former  idtiwtiiwt  tobefiHtd^jMi 
frucn  ilu>  limiprT  lu  it  poHM  under  it.  BMwora  i<aeb  of  ihs  rfctrngular  motild 
boura  aic  larmml  a  wtiM  ur  w«^gc-«hB|iod  bom,  letmBd  by  titt  patMitm 
"hoUaw  Mcton,"  nto  Mch  of  ithwh  i*  plootd  b  nd'hot  iron,  the  object  oT  vliieli 
U  to  Ktft]  tliB  mpfrfluotu  tnoiclun*  trma  llip  newl)^lbnii«d  btivk,  Ac.  in  order 
thu  the  RitnuTMlara  miiy  b«  conducwd  in  iIm  winur  u  well  u  ilio  tunirncr. 
Tluce  iron*  we  htaicd  in  the  kiln  fitca.  The  ums  of  tlic  polyKon4]  dt»in« 
revolve  in  pluniiner-bleok*.  mpporlfd  iipou  a  atrong  tnmv  i ;  b>it  lu  (lit  poly- 
gonal dmmt  revuUe  in  dote  rmitjii-t,  tfii:  iilumincr-blncki  uc  free  la  Mae  in 
Kioovm  in  the  frune,  andlhc  whcrli  oio  kept  in  contuct  by  tlie  Mlioncif  ilront; 
oelical  kprinn  t,  which  pren  acaiiist  Itic  phiniinii'btiick),  ilie  other  rnj  <J  ilic 

Knagt  obumng  ageinet  a  n^iTatliig  ncnw.  In  Hip  middle  of,  and  unil*n>('«tli, 
9  horiionl^  fruno  t,  i»  &xei  >  knife  u  (nipportnl  in  it*  pUec  by  a  ipirAl 
'P'^'V)!  wbioh  Mpente*  the  vhole  or  *  poriiuii  of  the  aupeTlluoni  mnirriBli 
Rotn  each  mouU,  m  the  leLter  paaws  over  the  edge  of  the  former.  A«  tOTiie 
redundonoy  «t  melcrial  nuy  eiJIl  be  left  after  l£e  cpcntion  «S  the  knife  v, 
tho  expoBvil  furfece  of  the  monldt  in  motion  undergoe*  ■  similar  lr«atmrnt 
fi'om  two  otbrr  knivM  e  t,  fixed  U)  the  fuunduilon  plate  ui  of  the  mnohine.  A 
Cvugh  or  cittern  k  k  cont^ning  water,  ii  ulaeod  under  eooU  of  the  dtunu^  tbo 
lowed  (Idee  of  which  come  in  contact  wiih  a  crliodm  y.  corervd  with  iiivng 
eoine  cloth  or  other  luttablo  ebwrbent  lutetaDoe.  wbichi  u  it  revoke*,  take*  up 
the  water  and  deliver*  it  to  the  moulde,  at  btJore  mentioned.  These  cylinder! 
are  mounted  on  elaeiic  hraringi,  and  derive  (lieir  molioii  hum  piniont  i>n  their 
axet,  actiiated  by  Hie  toothed  wheel*  on  (he  druin*.  In  the  centre  of  tlie  feuli< 
dutioLi  ptntc  there  ii  a  cavity,  or  pit.  for  tlie  reception  of  tlie  roperfluou*  day  or 
other  materiala,  which  arc  rem«t-ed  ai  plruure.  The  pug  mill  haa  a  door  m  I  ~ 
for  the  convenience  of  deoninj  It  not  when  requjiite ;  end  the  whole  of  ih 
upper  part  of  the  niAchine  it  aunportcd  by  three  ealumnt  a  i  e.  Tlie  polygon! 
drum*  ate  driven  by  a  *et  of  wheel*  lyin)-  at  the  hack  of  i'M.  li  and  therMer 
in  thai  (Igiire  thown  by  dotted  circkt,  .Vd.  1  ia  a  bond  wheel,  which  drive*  th 
reii;  it  i>  ulHxcd  to  one  of  the  culuiimt,  luid  hoi  ■  pinion  3  attached  to  it,  th 
dnvn  a  Ltrger  wheel  3,  tunniiw  Iodic  on  the  iheil  of  one  of  the  ilruriu.  TliiM 
lait  propel*  onothet  large  wheelf,  fixed  on  the  ebaft  of  the  other  drum,  gearing 
into  each  other;  tbey  ai«  dtiren  round  loKethcr,  but  in  onpoiile  direction*. _ 
Since  our  drawing*  oftliia  machioo  were  taken,  we  iinitcnland  that  thr  natente 
faai  Rindo  tome  rmprorenient*  in  the  armngeinuiit  of  hit  driving  wheel,  whio 
rtnden  the  nction  of  the  part*  very  tteady  ami  uniform.  In  ca*e  of  negligence' 
on  t'le  part  of  the  bov*,  or  other  attendantt  of  the  machine,  in  BOl  removing  Ihg 
bricki  or  tiln  after  the  mould*  containing  lllunt  hiive  patted  (ho  eenlre  or  tha 
eccentric  wb(«l,  they  fall  back  into  (heir  former  poiition,  and  paai  round  to  the 
place  of  delivery,  ai  bcroie,  without  anjr  damage  whatever  being  done  to  the 
mochinit.  Iluvnif;  explained  the  giiieiiil  amiii^niiint  and  operatioii  of  the 
tnaehine,  there  remain*  to  be  dcacribed  the  conttnictioii  el  the  detached  monld*. 
f^.3  repreirat*  a  ride  view,  and  Fig.  1  on  end  view,  of  one  of  thne.   Th*  end* 


fig.  4. 


rtt-s. 


19 


z 


F'tt-'^T'^p^ 


of  th*  mould  l!i,I8,aTemfldnol  wood,  plated  al  the  edge*  with  Iron,  and  baiened 
on  b}>  Mrrw*.  a>  teen  in  >'iy,  3.  The  bottom  10  ii  aba  of  wood,  but  e«Md  in  « 
tttMigfremrof  cut  iron,  mid  xtitt  two  Fttremltie*  are  Jointed  to  the  eadalVi  IV, 
•0  M  to  open  only  ■  tittle  way,  for  alUiwing  the  brick  to  tepuatc  ftvdy  bvn  k 
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vpon  InrntaiiB  lh«  mouU.  Thii  «l&cl  li  bdliUMd  bjr  UnhK  tl^*  ■»«»«  of  dw 
mould  a  ill)  dolli,  wkieh,  allSmigfa  comtindjr  in  «  ««( lUta,  admiu  air  Is  pan 
thfOMh  tU  tntttMiicM  wben  Ae  cU;  ii  fovvcd  into  the  ddouM,  w  thai  whon  ih« 
brick  u  aftcmtdi  tortti  out,  t)i«  nialMur*  ef  tW  clodi,  uid  (h«  apring  ot  th* 
eanAii«<l  UT,  dclinn  the  brick  uDJfonuIy  clean,  «itlM>at  tb«  oiUicuob  of  oay 
day.  It  will  be  obMrrnl  that  Ihi'  Iwu  end*  IS  of  th*  mould  Imt«  each  a 
cM-ily ;  Ihew  tatilki  ttctivr  ih*  fini^-rn  of  ihs  workntm  hImb  h*  Uk*«  hold 
of  Iha  niQiiId,  tihich  be  aftprwardi  inrcm.  diaoinB  back  the  end*  18  at  ih* 
iB)tuit.Hiid  picniiigwilh  liii  thunti  U)Kin  tlia  Krawbeadi  21  31,  ih* other «od* 
of  whirli  utt  uluiehcd  to  ■  plat*  22  undenwoth  the  cliuh  lining  of  ilia  bnilom, 
V  thovn  by  4oC^  caurinc  the  brick  W  bt  iimntdiiitely  ditcn2>f[ed.  The  two 
tide*  of  ilia  brick  not  inMadod  Id  die  detwlkcd  mould  arc  fcarm«d  by  (he  par- 
tltloD  W(wr«n  tba  mould  bona  and  th«  hellaw  •oecats.  The  fertn*  and  dimen- 
«ia*i*  of  itie  dcioebed  mouldi  ara  varied  oocardlnf  la  the  nature  of  the  hImIm 
to  be  prottixeil  iberefrDO).  For  ad>|)(ing  lii«  machina  to  mak*  tiU%  or  ollter 
■rtlcloi  of  ■  pcalcr  Icnglh  than  a  bnck,  two  nMi-abl«  blocki.  which  luuoUy  li* 
iniide  llie  hopper,  to  contract  ill  lowec  dimcbiianik  are  taken  out.  In  the 
Buking  of  drsin  IiIm^  and  Mhw  •rtidea  bavinx  cavilk*  within  them,  joinlvd 
im»t»  ot  com  we  employed ;  the  pbMic  nuiilcr  ii  forocd  anmnd  Ibrm  by  the 
■edon  of  tlia  nutohiiic  in  tha  aama  maiiacr  m  In  forming  a  brick,  and  the  lub- 
'  Mquwt  oficridon)  are  alio  iba  fame,  eicgpC  that  in  the  rcmoral  or  drllvory  of 
•neh  tile*  from  tbcir  laouldi,  luilablc  ■diptaliona  are  madr  lo  prei'mt  their  being 
preMed  ot  even  touehed  by  lli*  liaiid.  Tlia  annexed  Fiy.  i  oxhlbiu  another 
amnj^mrait  employed  by  Mr.  Nuh  for  mnkitiH  flat  tilci,  Boorin^  tiki.  fte. 
ef  any  required  broaittli  and  thickncu.     This  cut  only  reprstnit)  llio  lower 
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put  of  the  machine,  (h«  upper  being  tha  uma  at  in  tha  nwrinuiy  dotcribed 
OMiarama.  To  tli«  bouom  uf  the  fisg  mill  ii  fixed  •  ftinnri-diaptd  hopfwr  S3, 
the  materialt  in  ohicb,  after  bring  rurccd  ihrotub  a  OMnitb  H  formed  of  llw 
required  dupe,  ore  receired  upon  boordi  35,  and  when  cut  lo  the  fovpor  lenf  ih, 
or*  t«iD0vrd  lo  ihoilt  lot  drying.  In  order  lo  equaliro  Ih*  luiface  of  the  cloy 
aAorithaicoaieont  ctfthc'hoffMr,  aroller36Uiniinf  inbtoiinpon  ■  ttuvod 
arm,  vliieh  n  fixed  lo  a  ling*  jotnt,  pvc*  'o  Um  raaieriol  any  pniMm  iIm  «ay 
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be  rrijuind,  by  kwdiag  it  accordingly.  Tlie  bolted  linn  27,  27  in  the  um* 
ligotv,  mhiliit  utotlMr  ftmnol-ahiipMl  hopper,  for  liic  purpoic  of  making  p>|>v* 
er  nibat,  bf  mcwM  of  a  ctMn  con  39,  bMwepii  vnicli  Dod  tW  cj'lindncal 
conliiiualiou  oTtlic  hopp«r,  tha  maierlal  b  forvnl  by  llic  acliori  of  llit  |wgiiiill, 
uid  piD^ucet  ■  tulir,  wliicb,  dter  honng  made  ■  couiit  lengtli  of,  u  tut  itff,  tbft 
luba  buiiig  lumcd  touud,  to  nmdn  Hie  iniidv  (inoolh  prvrluuilv  to  iu  bring; 
mnortd.  The  pal*ul«v  ■talt-ii  llial  ibii  inncl>tn«  may  be  ntod  witb  MlbtT  on*  or 
iwo boriD powor;  thu  wWo uicd  wiilioncharirpowrr,  tbeprodnatiiahcnt  700 
par  hour,  or  8Q0O  pc  day ;  tu  do  vliii'li  rvquiru*  ibv  lerriept  of  tvo  men  Hid 
ci^t  boy*,  ooiaiiouing  wi  oxpcnin  not  exceeding  two  iliillinj^  and  «l*pfno> 
ftr  1000.  With  Iwo  hone  power  cmuloycd,  the  productiaci  u  double,  or  l&OOO 
prr  da]';  but  ibe  ^uolilyei  tht  bricki.  winch  lb*  editor  ha*  »eta,  b  equal  to 
ihoM  which  ajc  uninlly  Biihiliod  by  pindin^  Clio  nrfocei  by  liuid.  Thv  Mrlng 
of  labour  In  tlu  production  ji  alioul  two  shillingi  pvr  1000;  but  the  quality 
rendering  tfatm  worth  Ikv  ihiltln^  jwr  1000  inort  in  th«  market,  the  adrantigB 
of  making  \>j  (h«  machine,  whore  good  bricka  are  reqaircd,  b  rqnal  to  wvmi 
diillinei  Dtr  1000. 

BltlUGE.  A  dnicturv  with  om  or  riot*  lnn(T«nt  apartinM,  raiatd  fcr 
Iho  coiivenionoa  of  paMin^  a  river,  eanal,  valley,  &e.,  and  famed  of  TarieiM 
maltriali,  M  timber,  alone,  iron,  ftc.  It  U  highly  probable  thot  (he  lint  brid^M 
ver«  compaaed  of  luitt<l«  of  wood  ttnlcbing  ftvin  hank  lobank,  or,  if  ihit  unw 
iiniiraolieable,  rmiing  on  pirn  or  po«t«  fixed  in  the  brd  of  tlie  rirtri  and  in 
China  many  coniiderablc  siruclurtt  of  thin  kind  an  tlill  to  be  Ken-  Aa 
cspctience  thawvd  iliv  defi<ela  of  ibme  Miiy  atti^ipu,  imprared  modo  of 
eouilruetion  nclurally  follmred.  lo  a  iItdiik  eiureiit.  the  frequent  pien  or  ponti 
nccmiiiy  for  the  lupporl  of  llnteli,  would,  by  cunliuctiiig  t)ie  muler  Hny,  Inercuo 
it  to  a  lorrfUt,  oUtnicilivc  of  nntigalion,  and  niinoim  to  Iho  pi«t*  intmielvai. 
In  eon«lruclinK  bridgn  over  npH  liveri,  it  would,  therefore,  bo  found  eawntlal 
lo  their  ttobSity  that  the  oprnliigi  bvtwnn  lh«  nipporten  should  be  aa  vide  aa 
punJblp,  and  every  facility  girrn  to  the  free  paMsga  of  tlia  wator;  aud  at  Ma 
could  only  be  rfl'ccioi]  by  arcbu  or  tniuca,  there  can  be  iu>  doulil  Oiai  ibcaa 
iiiveniiuiii  itcTc  perfected  before  bridge*  bMome  ooaninon.  The  moit  ancient 
bridgrt  wliich  w«  know  uf,  are  the  work  of  the  Romaui,  unleta  wo  exoeut  wnio 
of  tlie  itono  bild^ci  in  China,  nith  whow  nntiqnjcy  we  ar*  anaoquahiledi  aumo 
of  ibtM  loner  oie  turned  on  arelm  in  the  ukuoI  muntier,  aud  ollten  tniilt  with 
atone*  froraft  lolO  fwt  in  lenglli,  tocuCaaeachlofunnlho  tegmtDlof  an  ntvh. 
The  Raman  bridge*  generally  ean«i*tcd  of  a  borisontal  road,  tiuiipnrtrd  on  on* 
or  mote  aetnictreular  arcliei.  Of  the  hridg**  of  ontiijiiity,  (hat  built  by  Traiaii 
aciun  ihr  Oiniibc  ia  allowed  <i>  hnvc  be(3i  the  moat  Biagnlfic»nt.  It  it  dMcriW 
bv  Dion  Cnuiui  u  coniitting  of  twenty  pien  of  »quand  atone,  each  of  them 
ruing  130  f^rl  above  Ihu  foundatioiia,  60  feet  in  width,  with  a.  wutn  way  between 
•TetT  two  til  1 70  feet,  which  waa  conaequrnily  the  tpnn  of  llio  atrh,  *o  that  the 
whole  letif-th  of  ibc  ^idge  wot  nearly  l.^UOj^nli.  ft  wwdeitioyed  by  Adrian, 
leit  it  ahoiild  afliinl  a  piuaag*  to  the  linTbiiriinih  into  the  empire,  and  lome  o^ 
tiic  yiieri  nrc  (till  to  be  icen  nrar  the  town  of  M'arkrI,  in  Ilungar)'.  The  next 
con  side  tDliie  Itoinan  work  of  this  kind  ii  (he  I'ont  du  Garde,  wluch  aerve*  tlio 
double  purooa*  of  a  bridge  over  thp  Gardon,  and  an  aqueduct  far  aupptying  tha 
people  o^  Hiams*  with  water.  The  bridge,  which  conaial*  of  dx  nrcbM,  ia  t$i 
(cet  in  length,  and  aupporla  a  iccond  aetivi  of  eleven  arefae*^  which  are  eon- 
iinu*d  beycnd  th*  •xlromiti«a  of  tlie  bridge,  and  funn  a  janction  with  the  alopo 
of  tho  moimtoiD  aa  each  aide;  it  ia  about  7S0  feet  hmg.  Ovsr  iheio  ii  a  third 
•criea  at  ihirly-fivo  archea,  much  anialln  iboii  ilioic  below,  UO  feel  in  length, 
aupportJtig  a  canal  on  a  level  witli  two  inoitncitlua,  along  which  the  water  if 
convoyed  to  Niamea  by  a  conlinued  niiueducL  Thi*  csmordinary  tdifu.'o  I* 
built  with  reiy  large  atone*,  held  lo^Mtlier  by  inin  cmnp*  without  cement,  and 
remain*  in  oxcrilent  pntcrratioti  to  the  preatnl  day.  The  whole  height  ia  190 
fbet  above  th*  lower  rivnr.  W«  mny  alao  briefly  nolioe  die  bridge  ef  St,  EapriU 
near  Lvooa,  which  ia  of  Roman  origin,  and  ia  SOO  ynrda  in  Ic^pfa;  it  ia  very 
crooked,  and  bonda  la  aaveral  plncea,  forming  many  iioeqiial  angle*  in  lliMe 
paita  where  the  river  luu  the  airongeat  current.    He  bridge  oner  the  I'ljo,  at 
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Valcnu  A»  AletaUn,  about  S5  milm  troai  MMlrU,  bulk  b  llie  tint  ot  Tnjm, 
b  raiaad  900  fett  KbOTO  tlio  wAWr,  It  07 0  fc«i  in  bogth,  ood  oontiiu  of  ealf  lix 
•rclic).  Near  tb«  old  lown  of  Bricm Je,  in  ibc  4tp»lncnt «( Iho  Vppit  Lewi,  b 
k«iipcncto<ubri[Iii«  of  odcstcIi,  theUr^'Cft  wilhslndi  tte  «n)  acquaiatod.  The 
ipuiiif  ihevehUlSlfoti;  ll«srMl««ll>Hg>iilVMn  liia  level  of  lb«mt«ri«  ike 
inlradM  03  feci  S  incliMi  and  the  brudth  IS.  It  U  atliilMiled  to  IIm  lUinttni, 
Tlie  (dlowing  arc  amongit  the  nott  oeI«)irat«d  bridgM  of  modRn  dUle :  Tb« 
bridge  of  AvifDon,  over  llie  Rhone,  begun  in  1170,  and  finiiihed  in  IISS.  It 
CMUMedof  cJKktoctiiirebiMt  ui^muabout  IOOOIcttinltiu|(h.  It  (rwdetlfoyed 
bjr  a  riol«Dt  tnundatioa  of  the  Bbont  in  IfiW ;  many  «f  the  niinou*  decayed 
archea  uIQ  Kmaki.  Tile  fUalto,  at  Venice,  waa  bcRon  in  I&83,  and  finithed  in 
1391,  aArradriiniaf  Uichnol  Annlo  Bonanitti.  Itot«i>i«t*of  aboldflalaTt)^ 
ueariy  100  fc«t  wide,  and  only  23  (vetinheiEhifVotDilieln-daf  ihewnirr.  'Hie 
aquMUotbrid^  of  Alcantara,  otior  Liibon,  Mfunb  1713,  and  (Iniihrd  in  1732, 
eonaitt*  of  Ibv^five  atebc*,  of  vnrioiu  diniFniioni ;  the  eichih  u  the  jpaud 
iKh,  whkb  11  106  fM4  .1  inchet  in  the  ipan,  and  237  frtt  In  height;  the  oiha 
aretieanm  (ram  '21  Tcri  lOlnelm  lo  72  f«ul  In  uidth;  the  louTluiifih  of  the 

Eicn  nod  atrhei  ii  2U1  fbtt  llie  brii^  of  NeuUly,  «bich  crovn  the  Scisr, 
uill  belveen  lhe)ranl7flS  an4  I7S0,  SvU.PCTTonet.  It  ii  level  on  iht  lopt 
and  eonaitia  of  fiie  ei]ual  an:h«*,  133  6«t  (Engluh),  with  ■  riu  of  32  b«t 
(ijwliib).  The  arehu,  which  arc  elliplie,  an  ooinpoMd  of  1 1  arei,  or  circki^ 
of  dUTnwt  dianeten.  Tlir  uppet  pi>rtion  of  the  arch  waa  fanned  *k)i  a  circle 
of  160  foal  radiua,  but  nfter  ri'inormg  tlie  centrti,  baeane  flalMnad  to  an  are 
of  a  dtde  of  2^9  fuct  radiu^  ibe  riie  of  the  oarre  in  a  tcB|t>b  of  33  bet 
MDouBtinK  to  n«  more  than  6  incliM.  The  bridge  of  Urieniu;  ei-n  tbe  Loire, 
built  b]r  M.  Human, bMwBMi  the  yean  IT^  nno  1760.  It  cuuinriw*  nine  oval 
BrehM,  dcKiibcd  hem  thrca  centre*  which  iprini  at  12  incbee  obore  low  water. 
The  otnire  arch  h  106  (c«t  tptm,  trith  a  riie  of  M  ^t  i  the  oihen  nadualljt 
d«or«a*e  in  widili  u  ibey  approach  the  tborm.  The  minil*  \togtii  of  tnv  bridga 
i*  1,100  feci.  Wc  itiall  now  ptooted  to  neiico  aonw  of  the  mo«t  remarkable 
brldceain  cnir  own  country,  breiDntng  with  Ihoio  of  the  pCBlott  aniiiiuity.  Tlio 
OoUiic  IriaDgulor  bridge  of  CYoyland,  in  Lineolnihira,  ia  ■tinposcil  to  lir  tlie 
IDOU  aacionl  )tnicUire  remainia;  entire  in  lliia  counlry,  and  Vot  tliigdnrity  uf 
conunictioa  and  boldneea  «l  dtaifn  may  lie  with  any  bridge  in  Karapc.  It 
wucrc<led  about  the  year  S80,  and  iaformed  by  three  Mmieircln,  whoac  baaee 
Kand  111  ibe  circumfcrencn  uf  a  drde^  equidiitjLni  Trom  each  oilier,  and  unitinc 
at  lefi.  Tbe  oacont  on  cither  aide  of  tbe  t^niicircular  aichci  ii  by  ttcpe  pared 
with  moll  BioDci,  and  to  tttep  ibat  bot  paiaingort  only  can  go  orer  the  nidra. 
The  (Int  bridi^  or«r  thr  Tliamei  at  Lonoon  wa*  of  wiiod,  and  wai  built  in  tna 
rcigaofEthelicil  11.,  between  theyeara  093  and  1010;  b  1163ilwiurcpuir«d, 
or  rather  rebuQt  oT  timber ;  and  ia  1176  Ibolale  ttone  bridge  «a<  brgun  under 
Henry  It.,  and  waa  finiohed  in  the  reign  of  John.  a.d.  1300.  It  luul  originally 
twenty  inull  tocka  «gr  aroliM.  The  leneih  om  9(0  ir^t,  the  height  4t,  and  the 
dew  tridlb  bcto'cen  tbe  ponpcti  47  NeL  In  1738  the  bridge  undowcnt  a 
very  >xl«ttiivo  rt|iair,  and  two  of  tlie  wnlrc  arcbea  were  thrown  into  MW.  The 
pian  were  IWi  IA  to  33  foM  thick,  witli  eiionnoiu  etarilnge  projecting  on  each 
aide,  ao  that  when  the  tide  waa  abcnv  the  itailinjc*  tb«  grcatot  water  way  wa* 
only  HO  ttti,  eaarcely  half  tibe  bnedlb  of  Ibc  nver ;  and  when  the  water  wa* 
brkiw  Ibrai,  iIm  water  wav  beoanw  tvdueed  to  304  feet,  caiuing  a  meet  dan- 
neon*  fall  at  low  water,  ui  1823  AMberre^n  harinf  boMma  necteMry,  and 
tne  oIntructionB  which  the  old  bridge  oppoMd  to  the  navigation  of  tbe  river 
becoming  the  turret  of  tnueli  eon^laint,  an  .(ci  of  Pailiatnant  wa*  obtained 
fix  the  oonitnictian  of  a  new  faridgtv  ^  which  wo  iliaU  pretoilly  civo  a  Aill 
nccouol.  The  loiwtat  bridge  in  Snglanid  i*  that  built  by  Bermaid,  abbot  of 
Ifairtnn,  over  llie  limiil,  at  Burton,  In  tbe  twelfth  cHiilury.  It  ia  oU  etT  •qiiared 
ftee-etonc.  ii  *trong  and  lofty,  and  ia  13*5  feet  in  Icnetli,  coniiilii^  of  thirty- 
four  archn.  One  of  ihe  nuet  extraordinary  bridges  in  Great  Britiun  i*  that 
0*er  Ibe  Toaf,  in  GlBaiarna*Ur«,  oalled,  in  Welih,  Po»'j  'y  Pn-M.  biiili  by 
William  Ednrda,  an  nuducaled  moaon  of  lb*  country.  "Two  bridfn  which  he 
had  conitnictcd  at  the  lamc  ipol  had  fuled :  tbe  Ant,  after  Uandiog  IJ  yenti 
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hnd  boMi  mmcd  anuf  by  a  niddcti  and  cxtnorOInnty  riir  of  tl>r  Ttat,  tvtVei 
b}'  heavy  raJDi  and  contidfrable  tributar)-  Blreamt;  tbe  wcand  ftilcd  in  c<ni- 
MH|«Mic«  uf  iht  pondaroui  work  cntr  lliti  liauiidiM  lorvin^  out  llic  k«v  iEmim  , 
bolore  the  parapet  mu  fintdied.     Undinniijfid  bv  thrtc  iiiiif<munei>,  EdTurdl 
rivumpd  llic  attempt,  >n4  by  mrani  of  cylindncnl  holra  ihrDUgh  tlic  IiAuiiriiSL  ' 
to  reduced  their  w*ight.  that  Ihen  wu  no  lunger  oaf  duign  fnini  them  ;  aU  • 
the  third  bridtrc,  iihicti  hr  eoniplekd  iii  i;jl,  iiuiloodcTerdiKc.   llicpreient 
bridge  cwuiala  of  a  tingle  arch  cf  140  Teet  nian,  and  35  Tcel  hiah,  beioB  a  tcf^ 
ment  af  a  circle  or  1 7i  (net  dinnitlrr.    In  each  h<itiiich  there  are  l)ire«  cynndTieikl 
openinn  tunninjt  tlimu^fh  fmm  lidc  to  lidc     Tlic  dinmrtcr  of  the  loneii  i«  9 
feet,  of  the  next  6  fid,  aud  of  the  uppertiio»t  3  ftei.     'ITie  widlh  of  Ihe  lirid^o 
b  about  1 1  fvec.    To  ttmiKlhen  it  liorixiicitally,  It  it  made  widett  at  the  abiit- 
menli,  from  nhieh  it  coniracti  towudi  tlic  (mtrc  by  Kirn  odWu,  k>  that  tha 
r««dway  ii  1  tool  9  inDliet  wider  at  ihe  rxiremiiici  than  in  llic  middle.     Tha 
bridf:e  over  llie  Tliuinr*  al  WctUnlnxler,  wr>  Fonairiieled  by  Mr.  Labfily*.     It  U 
I,S^  feci  lony,  and  1-t  fi-el  wide,  and  conil*li  of  lliirtem  large,  and  two  aniaH 
arehei.    Tbe  ipun  of  ihe  cenlrt  uteli  ii  70  feet,  that  of  the  next  ii  4  fnt  lei)| 
add  ill  the  ullien  it  coot  on  progreaively  decreoaing  4  leel  in  each,  except  tlis 
two  tmall  otchct,  which  eit  SSUtl  each.     The  arches  are  KnttcirculBr,  and  {, 
aprinff  from  about  3  feet  above  low  water  mark,  leaving  a  free  water  way  of 
970  feet    It  9—  opened  t«  the  pohlle  in  1750^  and  ooal  2I8,800f.     Blarkfrian 
bridca  mapluwca  and  buill  by  Ur.  R.  Myltie,  between  I7G0  and  1T7I.    It  ia 
BS0lbcll(>n)i,aiid43fe('l  Oinchei  wide,  and  hu  9  elUptica]  archea.    Tliecealn 
areli  ia  100  feel,  and  the  four  areliei  un  either  aid*  decreax  grBdually  Mwarda 
the  alinrv,  balrw  08,  93,  83,  and  70  feat  mpectivelv,  leavine  a  clear  water  way 
«f  7S8  fecL    "nie  cost  of  ereclian  Bntountcd  to  I53,MM    Nutncrcui  neat  and 
dteant  itone  bridge*  hare  tinee  been  erected  in  varioui  porta  of  Orral  Etriuin 
and  Ireland.     Of  iheic  we  ahall  briefly  nxiition  the  Tee*  l)Tld^  at  Witmion, 
in  Ynrkihire,  eoniiiiinj;  of  a  linRle  arch  of  108  feel  apon,  dmgncd  by  Siir  T. 
Itobinion  ;  oni'  ul  Kilii.  uf  fi't  vUipIical  orche*,  of  73  feet  tpon  each ;  and  tbs 
aqueduct  bridiie  on  iIih  river  Lune,  coniiilinc  of  Gt«  arches  of  70  feitt  apan, 
both  bv  Mr.  Reiitiie;  Eucx  btidge,  Sitrali't  nrldge,  and  Carliale  brli^^  oooh  I 
over  the   Uffey;    thai  at  Aberdeen,  doited  by  Mr.  Telford;  and  another, 
over  the  Dee,  by  iho  tame  genllenuia.      But  the  motl  icagniflcent  ttrucline 
of  the   kind  in  thi>  country,  and.  poatlbly.  in    F.umpi-,   !«   thiit   acTM*  tha 
Thamea,  nearly  midway  between  Blnckfiian  and  ^Vcllnlill■lc^  biidgo,  named 
Waterloo  bridge.      The  prmect  for  a  Ijrirlge  at  llii»  part  of  the  river  miglnated 
with  Mr.  G.  Dodd,  about  llie  year  leoj,  hut  from  the  oppotition   made   by 
Taiioni  portiea  whoae  iotereati  were  alTuctcd  hy  llie  ichcmc,  it  no*  not  until 
June  1S09  that  an  Act  «f  Patlioinent  woi  obtained,  incotparating  a  companv 
for  rirrylii^'  llw  Idea  into  al&el;  and  Mr.  Reiiiite  having  been  appointed  engi- 
neer to  the  company  in  June,  ISIO,  he  Aimiihcd  two  dciignt,  one  of  arrea,  , 
and  Ihe  other  of  nine  atchro,  the  latter  of  wliicli  wb>  finally  opprovcd  by  lb*] 
eoinmiilee,  and  ordered  (o  be  put  in  exi'cutiou.     Tliia  iiuble  bridge  ha*  ■  < 
level  roadway,  and  contnini  nine  cllipiiool  archei,  rocli  lini'ine  a  ripan  of  120 
feel,  and  a  ri»*  ei  3S  feet,  leaving  a  cleat  height  of  30  feet  above  bijh  water 
■pring  tide*,  and  forming  a  water  way  of  1080  feet.     I'lie  length  of  the  bridgvi 
between  the  abulmenti  Ji  131i0  feet,  and  tt*  width  betwren  the  parapcla  41 1 
feel  i  tnchei.    The  road)  or  apntiuchei  to  each  end  of  the  pier  «r«  yO  feetj 
wide  throughout,  exnj^  juH  iii  t'le  entrance  from  the  Strand,  and  u»  eairied  I 
over  a  MTie*  of  aemicircular  brirk  archc*  of  16  feet  ipan  riuh.     The  ap|iKiaeh  J 
on  the  Surrey  tide  is  Rirmtd  by  Ibirty-ninc  of  Ihete  atchei,  beiidM  aa  ell^l 
tic^  arch  of  36  feel  t|Mi>,  over  the  Narrow-Wall  rood,  and  a  imall  tcnbaBK>] 
mcnt  about  109  yvrd*  lotig,  having  an  eaay  and  gradual  aaoent  of  not  mowl 
than  1  fkMt  in  34. 

llie  lenglh  of  llie  brick  wchea  in  the  Surrey  B]>ptDaeh  ii       766  fcM. 

Diiw Strana  spproacb  .      310 

Lcoflh  of  btidgo  belwctn  Ihe  abutment* I3IK> 

Total  1en|^  of  bridfe  and  brick  nthe*  .    .    3431)  feel. 


eaiUGBs. 
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It  •bniU  b*  niMtNned  M  ■  froot  of  ilic  rxcmcat  iMoiMr  b  wlikit  Out 
■obi*  ittuclUK  bu  b««ti  MtMuUd,  llmc  mi  innviiDg  the  ecnUri^,  Ao  groalMl 
Mttltmnit  1^  not  nc«ed  1^  inch,  vliicli  it  unjirocfdcDtlf  mill  in  ntthc 


v.. 


1-  LJ    I 


I 


or  Mch  gTMt  ipin.  M'<  khnil  dow  praccrj  |«  noticf  llia  Nrw  I-OMlan 
bridife,  tncUd  by  ilia  pnMmt  Mr.  John  BcBiiie,  fn»H  IW  dotign  of  Ui«  bUi 
Ur,  K«nDi«.  bit  btbcv,  who  died  ilHrnJy  btbn  tk«  VMk  »M  MOiuitncML 
AomnliDg  l9  tbf  odginal  ptra,  tb«  new  bridg«  mt  l«  have  been  bvill  <m  lh« 


MB 
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Mtc  of  iho  old  on*,  Iiiit  th«  corjMiTalian  <^   L(ind<«  dtciM  that  ih*  hnOft 

■hottM  ht  built  IKU  r«cl  liitilKr  ud  th>r  ctrrani.     'I'li«  bridg*  «m  aiw  Bad*  » 

ftcl  widtT,  and  Ilit  abutmriit  arciip*  cnrri^'d  3 

fi^^l  higher  ihwi  in  <li*  original  dnijtn.     The 

foiiiidniion*  of  ihc  brid|tc  iien  bid  in  coHer 

ddmi,  snd  ihe  liitt  pilo   for  itio  dAOi  or  tb* 

milli  |)i''r  wAi  biid  March  IS,  1S21.     Ai  the 

wvrki  procndcd,  it  «ai  found  eiDMUtat  thM 

two  of  tliif  inuli  arcbc*  of  (li«  oM  hridgt,  on  aoch 

ndv,  ihould  be  thMon  into  o»t,  lo  oomptiiMte 

for  lh«  ad^tional  obalniclion  i>ych  lb*  wntka 

woMion  10  th«  navigation  of  tb*  rlTcr.    ITiia 

VM  tllirclcd  wilh  uich  ikill,  ibat  the   iiiual , 

mine  «u  never  onto  intfrrtiplod  during  ibo 

Seraliaii,  iha  htavirM  canugn  paiiiriji  over 
t  farid^,  luid  rcHcb  MMng  lliruugh  it, 
Willi  the  wnic  facility  m  Wot*;  vhilu  nteh 
vr»  the  proinpUUida  and  dr^teh  iiwd.  thnt 
ih*  wholo  operation  only  occupied  ax  veeka. 
The  engiaTing  on  pigf  267,  wilh  ibo  fnlJouinK 
Arwipiiiiii,  uill  explain  tlie  nionnn  in  whiek 
the  Bltcinlion  wa*  riferted.  Tbo  roadway  wa* 
ficM  boarded  in  and  Ukta  up  one  half  m  a 
Hint,  and  a  ipoM  olcarod  avay  br  Ae  rtrcp- 
tton  of  a  traatvenc  >nm  nrdcr  A.  A  «et  of 
truiiTcrat  timber  prtncipfM  B  B  «a*  then  laid 
on  10  thii  girder  from  the  cxtrrtnc  pirn  of  the 
two  arcbei.  beilridinic,  ii  >l  vtecc,  ilic  rcntral 
pin,  which  vdi  to  be  ronwred  ;  niid  Oint, 
miiAul  of  bcin^  plaoed  at  intortaU  m  io  loo^ 
«ctc  all  fixed  ana  bolted  cJotelogctbrr  (romone 
•id*  of  Ibe  roaJirav  lo  the  otiier,  forming  oaa 
unhrokeD  mam  of  timber,  Aborr  the  girdtr 
there  «a(  inieited  what  may  not  b«  unaptly 
tomod  Iha  brMtniaitner  C^  into  wUcK  lh«  piir- 
lini  D  D  vcte  inorti«ed  at  inlen-ati  for  the 
•uppott  of  a  (ubelantial  plaiiUng,  on  «hich 
the  pavemmt  <■*«  laid  n*  btfer^.  The  *U»ngili 
of  the  tmio-vnik  va*  forlhtr  augiMatcd  (^  a 
number  of  countcr-pnncipalf,  at  l.t,  aamr  of 
tha  itnit«  Wing  lixed  dura  IOMtb«r,  and 
othm  oilh  an  inlcrral  of  Okc  width  belit<cn 
ibem.  Tbt  bridge  iCielf  vat  neatly  ccrniplptitd 
btfota  lh«  line  of  the  appToactiai  lo  it  worv 
drcidcdnpun;  it  wai  at  Irneth  finally  arlllcdlhal 
ihr  approach  on  the  Londow  side  thould  coni> 
nMDce  at  Cannon-itreet,  EaMchoap,  panliig 
ovtT  Thamea-ttrert  by  moan)  of  a  iry  arch, 
wid  that  on  the  Borough  tide  the  road  ditnild 
fbm  an  inelEaed  pUne,  wtpportod  on  a  atriM 
of  brick  archo,  commencmg  nrar  Si.  Thomoi'i 
Hoepilal,  «illi  a  large  diy  arch  lacing  Tooley- 
■CroM.  On  Iho  1*1  of  AugiMt,  )I<3I,  iba  brid^ 
WM  opened  to  the  public,  ibc  panod  occupied  in 
U*  FrcctioT)  from  Ihc  timt  of  dtiring  (be  fin<t 
pile,  being  aevcn  yearly  Rt*  nionllia,  and 
ifairtcen  dari.  Tlie  engtavsig  in  tha  margin  b 
an  cln'ilk'K  of  the  new  bridge ;  it  ii  ftumed  of 
Kt*  icnti-rlliptiral  arcbrn,  tliv  Icatt  of  wbith  ii  larger  than  any  other  rillptlcaJ 
(tone  arch  cvmt  btfote  er«cl«d.    The  nnln  aicb  b  IS3  fMi  tpait,  with  a  ri*e 


Ii 


«■  30  (t«t  0  inoliM  ftbuvn  hl^li  Wkur  mnih ;  llio  Iwo  nrehn  am  llio  emtro  art 
1 10  (ctt  in  >iiui,  otili  a  rin  of  37  Cki  G  iiiclici :  ami  ihe  tvo  abntincnt  oiclica 
»n  130  frtt  ■pail,  wllh  ■  tiw  or  31  Ttct  4  nidi**t  tbui  Ui«<lMr  irater  ny  at 
•U  llmw  of  Ilia  tidd  a  0d2  (nt,  vbjch  M  abttr*  fiO  hot  Mora  thui  tlia  olil 
briil|[e  affoTdnJ  al  high  walnr  raatk.  Th«  whole  ttfigih  «(  tiie  bridga  6oni  lb* 
#xtrpiiiiiic«  of  ilie  aibuiMMt*,  ia  9£S  Cict ;  wlthbi  tha  almtneDli,  7S2  A«t ;  and 
the  wiillh  botirecn  thcpataMU  u33  fed.  The  mjcnriiiK  rcpicaaiila  ih*  iiair  bndn. 
Tuwardi  ili«  cloM  or  me  «ghl««nth  tcolury  mne  biwcM  wetr  ere<<cd,  tM 
arcbe*  uT  wlilcli  worn  conilmHad  aeiirrly  of  ca>i  Iron.  Th«  lionoiir  of  ihia 
iaveniiim  ii  dot  to  iliii  coiintnr,  and  ih«  int  of  thcw  ftntcturta  wai  ilu  brid|<* 
ovar  the  Sn-tm,  at  Culcbrook  Dali>,  cr«cl«d  b;r  Mr.  Dathy,  in  I7T9.  Scan* 
j«fln  afUi  <abaot  ITOQ,)  th«  caUbtaind  Tlioina*  Paina  had  on*  cuiMlraetad  at 
ilw  nine  plate,  nkish  he  intmdtd  for  AtneriM,  and  which  viu  put  legeiltcr 
in  a  nitadov  ant  that  placa ;  but  be  not  being  ablr  lo  Day  for  it,  it  wai  taken 
doaa,  and  part  of  tho  mauriala  vera  emptoyrd  in  Iha  connlrucllon  of  tlio 
SimderUnd  nridgc,  eradcd  by  Mr.  Burdoti  mtr  ilie  rtrti  Waor,  in  17B3. 
Subarariantly,  nuaFroua  tron  bridg«*  bare  \>rrn  erected :  lh«  nrincfpal  mm 
■R  Buildwai (Colebrook  Oth CoiMMiny),  IT9S-0 :  Tame,  llncfeirdthin  (Mtd), 
179^61  i^irret.  at  BridioaMr,  1796;  Stainn  (twifc  foiled),  1900;  Tan,  at 
Yarn)  (failwl);  Boatoa,  ia  LlncolntMrei  Ntv  River  al  Btittol  (two);  Vnus- 
kall  Brii^ie,  over  tho  Thame*;  but  the  mMI  crlcbrntcd  of  iheia  ■inclufta  ia 
the  tnagMititenl  una  orte  ihi  Thame*,  called  ih«  Southwork  Brid|[«>  dtawntd 
■lid  ernitad  by  iha  lata  Mr.  Rmnir.  Tbia  nobto  bitdga  Miultla  of  UirM 
circular  ardiea  cT  cait  iran,  aupportad  by  pitn  ef  mnile ;  tb«  octitra  arch  ia 
of  23<l  tevl  tnaii,  nnil  the  fide  archei  310  feel  e«eh.  The  pleri  arc  81  fact 
Ihirk.  Tho  liild^e  It  TIS  feel  lone  batWMn  ih«  abuimrnU,  and  42  wida 
betwMD  the  paropci*.  Tbero  ii  a  dry  arch  oier  the  road  on  th«  Southwatk 
^da.  Thcarork  WBibegwiin  UH,  andcoiBjiletiKd  is  I&'i4.  Tbeanouadcnt 
it  a  lirm  ofih*  emtio  arcb. 


/r«a  Suipmiim  liri<i^4  were  in  use  in  Europe  at  tb*  ljm«  of  Scamoui,  ibr 
ajcbiKca,  whs  nieulKoia  ttiain  In  hi*  work  tM  JJra  JrrU,  1615;  but  ike 
kM«l«b«  Tv^iaila  lo  dclermlne  ihfl  prapmita  of  tlit*  kiiid  of  hMge  waa  out 
published  till  the  lime  of  B*-nimiUi  Suiiu-iiaion  bridcn  are  deacfibad  a* 
cxiuiug  ill  vnriouB  paili  of  AtU.  Africa,  and  America,  btAr«  thii  apccin  at 
OHMITUClion  b«g:aii  to  be  pnciiMd  it)  £<in>pe.  TU*  fir<l  diaia  bridge  erecttil 
tn  Finland  U  auppoicd  lo  be  that  over  the  Tcci,  fcrmiliQ  •  ceamunKUloN 
brtwcm  the  couutim  of  Durham  and  Yorit.  Sinoe  that  tuM  tha  munber  of 
tlM*  a.ractum  ha*  been  iiiereaiioff,  aome  of  wliMi,  in  liae  and  masnilicrace^ 
Mwacd  nnjWhinit  of  ihe  kind  in  Uia  known  wofM.  Of  thaaa,  tha  inoM  eala- 
bnled  ><  llie  ouo  rwiitly  •reeled  ovrt  the  Slraila  of  MeaxI,  by  Mr.  Ttifi»d. 
The  br^dea  coiiaitt*  of  one  0{>miit|;  of  S60  feet  bclvtcn  tlio  poinia  of  Mfpanaian, 
and  lOuleat  in  bcisht  brtween  tht  Ugb-watcr  line  and  the  undar  ald«  of  iIm 
r««iil»ay,whkii  laboriiunial.  In  addiikoi,  there  an  fourardiaontbawartem 
aide,  aud  tlim  on  iIm  eaitcm  iMo  of  tha  mala  opaninf,  each  of  SO  fiMMqo*. 


»ft 


DUIDOi:S. 


Th«  randwtyii  ewulM  of  two  <atrl*£«  ws]r«,Nch  13  fcpi  in  brr«dth.  witbftlbotr 
pUk  of  4  feet  between  them,  to  (iMt  the  fikdbnn  ii  about  DO  f*ot  ia  brMtdth' ' 
Th«  whole  ii  napeniM  bj  pnpmdimUr  Iron  rod*,  from  four  linca  of  airai^ 
eMcM  of  mallMbl«  Iron,  paMiiis  «i'er  ■  pminidal  nippoR  or  pier,  u  each  raal 
of  the  main  apomng,  th*  vctwd  lino  «f  tfie  cun«  btkng  117  frat,  or  about  ^  o^ 
Ifat  chord  line  or  tpon.  The  weight  of  Iha  brlilfr  belwe<en  the  poiMl*  of  •mpomion^'T 
indndiag  th«  w«jghl  of  the  cabJn.  ia  188  Iom,  and  the  iiBpiBndtn^  power  b«n|p' 
wlenUltd  M  2,01(i  Kmt,  leaVM  b  diiponble  foiv«  of  l,<!7'l  tan*  to  nwiX  mi^ 
ItlMi  the  bridge  vmy  be  expowd  to.     Tlio-iron  \aa  (utpcniron  bridge  ereetei* 

fit.  I. 


J.:.Bi:Jl!i!ibi^ 


rj/.3. 


.--r^fl 


nVPT  ihn  ThniDPs  at  llamniciimiili.  ii  Iffrrinr  niilyia  iiiwiiiltido  to  the  one  just 
ilmirihcd.  It  WM  (l''ti;p>iil  8iid  TXt^uii^  hjr  Mr. T.  Clatkc.  civi]  rnglnrer,  nad 
WM  opriKd  for  public  iiae  is  A«)[ini,  IJ*?",  ■|■^p  nbuve  nit  AV  I,  rriiirtrci'* 
■  JUnfirctlvv  view,  Kiid  t'l^.i  an  (Uialk'i  uf  the  btidSP,  U|d  Miim  of  Ul?,. 


BRIDOSS. 


«n 


dtuOa  of  Hi  MbilniciioD.  Thu  bridge  ntuiiU  of  Ivo  tiupmdm  jiian  w 
iamtn,  built  in  lite  rinr,  haviog  an  apming  of  400  r«et  betwoMi  itttm.  On 
the  oppeoile  ihona  are  l>»  itraii;  alHUmcnu,  ortt  vtiiili  a  ntarly  laid  toad- 


Fig.K 


w»j  pauei  through  artbtray* 
in  ihc  insppnnoa  tovera.  Il  h 
lusiwii'lpd  by  four  linf*  ".' 
ttron  j  chniai,tianf[in^  in  turvei 
liain  llic  abulia  tnti  over  iha 
Camera,  mddown  b^lwMn  them, 
&n  To«d«a)r  hciiiR  luppotted 
fiam  tfaem  mr  rertical  nidih  The 

SIndple  01  conunMiioa  U  a* 
lion :  D  D  %.  3.  are  the 
■lupaoaioi)  cbaina.  ohich  c«n* 
■!«1  of  ban  of  iron  &  ii»cbM  deep 
by  I  In  ibicknra ;  thcM  ate 
10  leel  in  length,  aii<l  eoii- 
nn.-l<d  iQ'tlhrr,  a*  ilioan  in 
llin  plan  Dsneath,  by  |iUl«  of 
iron  having  •  itn»g  bolt  Muinf; 
tlnough  thtm,  anoluniad  at  the 
endi;  tlieM  aiUle  piece*  an  placnl  Un  feci  atuQiIer,  and  an  to  anangoi 
ihv  tboac  in  Ae  upper  chain  arc  not  inimediatel}-  ovct  tboM  in  ilie  luwor 
chain,  bnl  prm  lh«  middle  ipaco  between  t-af  li  tvo  ou  tlm  luwer  flliain.  Froni 
••eh  Mddlt  piooa  in  each  of  iIm  ohatai  huugt  a  nupcndiuj  tvd  C  C,  I]  iiicb 
thick,  ao   Ihal   they   are   S  fM  Hft- 

anuiiUr.  The  MnpciidbB  roda  ara 
fi)is!«liod  with  a  joint  when  tlioy 
«K  inmlcd  inlo  the  optnlng 
between  the  ckaina  or  pblM,  ena- 
bKng  Ihrm  to  KeominDitnM  them- 
adm  to  any  citrannlinary  weight 
on  the  bridge  At  tlie  lieight  of 
•bout  10  f«rl  from  lli«  roadway, 
the  chain*  pa»  ihmtffh  ihc  ma- 
aonry  of  the  aicliwayibffore  bibu- 
tiM»d,  and  ofR  mciion  rollert, 
•nd  ara  aooned  to  the  ballaat  ^al*a  Fif.  1,  vhiuh  arr  luak  to  a  oonadenble 
dealh  behind  the  ■balmenU.  The  roadway  coniiati  of  traniTerae  faeaoi*  in  t«« 
ihUknaMM,  11  ^  1  >  tnclM«,  with  an  iiilatral  of  H  inebea  between  tbem ;  Uiaat 


•re  ^teoed  at  the  bottom  by  kty*  uttgnmg  ii«D  platca;  alone  each  ifdaof  iha 
hridgi  axtendi  a  pair  of  Mrcog  btami,  which  ate  Bnnly  boiled  lo  the  fioorinit 
joietoi  Otit  coaMiioa  ia  ihown  lA^K,  Fiy.  3.    The  ruadway  of  tlu  bridge  k 


mm 
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■ligilitly  raited  ton-Anli  the  PMiira  or  the  t'svpi,  and  the  oliolo  b  bnanM 
^tudiiialljr  vriih  3-iiic)i  jiUiiki,  ui  ihrwii  nl  f}).  S,  viih  ■  biiuII  ipAc*  b«tti 
esc1i  M  prnvciil  any  waler  (Void  >r1l!in|c  on  the  bridge.     Hiti-  art  ivo  p«it 
of  chaiiu  oil  cncli  lide  orihc  briit^;  tliv  iiinnuair  cuiuliU  or>Jx  llnkaoibar^' 
Mid  ihc  outer  of  only  At*a,  u  Mpr«*ented  is  fif.  &,    Tlie  roul  length  of  ibt 
bridft*  b  u  followi  :— 

r«irf.lM»«. 

Tlie  ivhItilI  opnoin^ 400    3 

llic  tao  luipcntioo  lovtm,  eaoli  33  TmI      .     .       44    0 

'Dir  upeaing  en  tUo  Surtvr  die J14    S 

The  npening  on  the  Middtnnc  nde     ....     142  II 
Tho  two  abutiuenta,  each  45  ttti 90    0 


Total 


»22  a 


Th*  towen  »fc  48  fc«  luj[h  above  iho  level  of  die 
tihidnj,  3 £  feel  wide,  and  43  fui  I  hiant\.  Tlir>  rond- 
way  ui  IG  bet  aliuva  the  wucr,  nnd  consiili  uf  n 
carnBgc-way  13  feet  wideband  ivto  faot-palb*,  riich 
4lMtiride.  Tho  vemHlniieoflWcurvt  of  [liv  iu>- 
ptndin^  chainx  i*  29.9.  S*rrn1  bridf[ci  on  [lie 
fiupMitian  principle,  eompoM^  of  iron  uiiv.  hate 
alio  been  ererled,  and  on  m  imall  khI*  biU  ao 
doubl  aiitirtTi  bii(  if  of  grtM  •doni,  the  ribm- 
tion  bccomei  lO  grnit  as  la  render  them  unaafe. 
Some  of  thisr,  Jiuieod  of  being  xupended  from 
chains  hHiigin^-  in  n  curve  belaten  Ifidr  pmnti  of 
BUipmaion,  nre  »iip|iortcd  by  dia)[«rnal  btncei,  pro- 
ceediag  direct  from  tlie  support  in;  tuwetv  Id 
diRnent  porU  of  Lite  plalfunn  fiinniri^  ihi-  rond- 
way.  The  wire  bridge  of  Drjbiir);li,  whirh  mu 
Gonatructcd  in  thii  mnnner,  had  one  uf  iti  laigert 
radiaiing  ehnitii  broken  oS'ot  the  point  of  lutpen- 
tim,  by  torn*  giiBiliier<RU  penoni  xhakln^  it  vii>- 
Icnlly.  Shortly  •ftcr  it  wu  rrpniicd,  n  hijch  wind 
wain  broke  the  chuni,  and  tamplttely  deilroycd 
Uie  bridge.  Fran  tho  ei'idcnce  uf  inmiy  ptitoni, 
it  anptsr«d  thai  in  ihit  f«le  ih»  Tenicni  mnlimi  of 
tho  bridge  ou  ei]ual  to  il*  lateral  motion,  and  waa 
kllfficieni  (o  preolpitalu  a  petion  into  the  river. 
The  bridge  hiit  b<*n  linee  ir^laced  by  onn  on  ih* 
Calcnnriun  principle.  At  Vienna  ihcrc  hu  been 
•rtclfd  u  rteel  iiuiKniioo  bridj.'e  orer  tile  Uuiitba, 
The  ipan  i*  234  /set,  and  the  verteil  «in:  1^  fecL 
It  it  the  work  of  M.  leiiiicc  Von  Mil'tt,  who  caIcu- 
late*  thM  the  total  veighl  of  derl  ii  tea  than  tialf 
the  weight  of  iron  which  wuutd  be  necMwry  tor 
a  bridge  of  the  tame  dimrnticrni. 

A  model  of  nn  iion  luipcmion  bridge,  upon  n 
new  coiKt  rue  lion,  wnv  exhibited  in  the  y«iT  IIUO 
It  wo*  cond/uclcd  hy  Mr,  Muttley  m  a  dnign 
for  a  bridge  acroM  ilie  Tlmmpm,  from  Scotland 
Yard,  un  the  MtddleMX  nde,  to  tiie  Kini's  .trmi, 
on  the  Surrey  thore.  The  annexed  deiijni  fur 
kn  onummt«]  bridge  for  pitrka  or  pleaourv 
rroiinil'i,  will  •er>'e  lo  rxptnin  ibc  naluie  of  Mr. 
Sloltli^'i  jilun,  nhich  eontiita  iu  a  eomblnallon  of 
till  pnneiplot  of  teaiion  nnd  comprtwion.  The 
arcb  rqitvMnted  ^  the  eun-eid  line  ia  eonrined 
batween  two  parallel  lines,  and  Uiine  liui«  aro 
t<oniM<t(d  lugtther  by  verlk*!  bw«,  to  which  the 
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litk  U  inlUxibly  aUMimri,  and  lh«  parallel  Iidm  or  ban  aW  taflcxiblr  >ejiU«4, 
and  tba  wImIc  cambiacd  liy  unag  bolti  at  titc  top  aad  bollMn  of  every  rtrtical 
bir,  nndn'ing  it  a  iLelMoM  o(  a  iniM«d  b«*m ;  iLiia  aArdinft  an  opportanlhr  of 
httring  1*0  patha  acreai  ■  rivfr,  tbo  lawn  oag  t4  which  may  be  UMd  a«  «on4g» 
waj,  ami  the  upper  may  terve  for  a  foMway  ta  pn»npiiiul«-  Thli  tocond  Sear 
i«  iM  an  abMluilBly  nertMary  part  of  the  KciMturc :  but  if  it  bo  not  adoptad,  It 
will  M  HMdlul  lo  har*  dia^al  faracwa  plaoad  borunnt^jy  lo  Miffien  itie  oppta 
jtart.  By  thU  aioda  of  cooilniolian,  it  ■ill  bo  mod  ihu  ih«  *ir*«a  w  prtMm 
inalaad  of  attiiii;  upon  iba  hlgliMI  poiul  sif  the  ■Inieturo  (oa  in  tlw  eaaa  oT 
bridgM  vherft  the  nuifi  ehaiiui  paw  ortr  lofty  lowara)  axvrti  IM  tm»  at  lh« 
towM  point,  via.  at  the  ifringing  el  lbs  aappankig  arcb,  whilit  tba  pin*  bar* 
wily  to  (tnipoR  Uio  mrifU  of  lh«  btUga,  tba  Unm  being  oaunUmeted  by  tie 
ban,  wbiek  eonnrtt  tbo  l«o  citrcmitiei  of  tba  arch. 

The  accumpanyiB^  ongraving  repreieMa  •  portion  of  a  lortd^ c,  or  of  a  Jally, 
MpfNnlad  upon  floatiiig  plan,  a*  propoatd  by  Maon.  DiJafoni  and  Liitlcwort, 


for  titualiant  where  tbe  waKr  a  too  deep  for  the  erection  of  pier*,  and  wbara 
the  expanse  of  water  ia  loo  grvat  lo  tr«  paMcd  over  br  cbuna,  without  any  other 
auppuri  lliuii  tlinl  nl  thi<  abuinM^I*.  a  tvpreaviiu  tha  tiivr  or  channel  to  ba 
oroaicd ;  b  die  bod  of  ihe  tame ;  t  the  tuspeoaion  bridge ;  J  one  of  the  floating 
^xn,  of  «bieh  Ibvre  may  be  an^  number,  aocoriling  to  iha  dialUM*  balween 
tfaa  AoTM ;  f  th»  mooring  cbaioi.  which  are  Httiichrd  to  th«  haadt  of  pjlaa 
driven  porpcndindarlv  inl«  the  aanb.  The  picn  are  aupported  npon  row*  of 
properly  conatmolrd  boaUi  whoa*  buoyancy  ia  luflldetit  to  Mar  the  wtight,  thai 
It,  wllhoat  ihatr  being  aubanrrged  at  low  water;  and  Iheaa  boati  anMnBacdla 
tUa  lituatioii  by  iIm  mooring  chatna.  By  tliii  arrangemenl,  when  tko  lida 
riaei,  the  piera  cannot  aaeaod  and  lift  ih*  Midge,  wliich  would  be  tba  ea*e  w«r« 
tha  boau  nol  lied  down  to  ibe  aitiMao  point  of  low  walcr,  while  the  bridgt  ii 
Mppaated  by  theii  bamacT  in  tUbrr  caie.  Tbe  naacbiiMty  by  which  the  pile* 
aaay  ba  driren  atcoBtlgiiaMi  ^th*  undar  walari  faina  Im  (utgett  of  a  patent 
taken  out  by  Maaira.  DelafoM  and  Liulewart. 

The  rcadiMt,  and  probably  the  meal  attcaent  mateiial  bt  llw  tMMtniclMn  «f 
bridga*,  t*  tfanbra ;  and,  ia  naoat  couMiiM.  woodto  brUtaa  aiaeaMaaon ;  but,  fai 
tholr  cooatniclMin,  Oermnny  olid  America  appear  to  lake  tba  lead  of  all  otiicr 
<«nDlri(i.  TIh  aioM  cviclirated  of  iheac  atructuraa  wa*  that  over  tba  Bbiaa  at 
Sehaffhauam.  whirh  wm  daatntyad  by  tba  Fraaoh  In  ITM-  It  vm  daiignad 
and  axKuiad  by  UUic  Orabaninan,  a  coinaaoa  oarpenln,  who  producM  n 
model  of  a  bridge  to  ooiunt  of  onlv  one  arch  ol  3M  Met  *paii  |  bul  tba  naglB- 
tlvMi   Intiotinp  that  tb*  bridge  alioula,  near  it*  aiiddle,  b«  anpnortad  trjr  * 

eat,  tha  remain*  of  a  foma  btidgo  M  the  lana  plaa^  be  atamngly  eonnpfied, 
II  axacutcd  the  work  in  iMeh  aianiiar  aa  M  Cnvb  It  douMAd  wbeihar  iba 
tvidge  really  roeaiTed  apy  rapport  from  Ibe  pier.  John,  tbt  bralliar  of  Vhit, 
ahwl  iba  aanta  lima  oonatraotad  «  tintber  Dridge  of  di*  maa  acrt  al  Kiu- 

teaw,  tV)  (eel  in  Itaglh  1  asd  they  aflanraidi  coi^hiily  coDairaelad  one  near 
n.  of  ZDO  l^t  III  tength,  and  anothtr  m  Wutlcngbtn,  108  foM  b  koRtb. 
Sav«r«l  tbnbfk  bri^nca  tretc  rtccicd  in  Germany  during  tha  ycon  1S07,  IMS 
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Hiid  IHOO,  by  Wicbckiii)[.  The  widnC  i|Mn  U  that  Over  Uia  R«gniti,  t  Ba>- 
bc^,  wbieh  ii  SOS  fevL  Tli«rc  k«*«  bMtt  Diitnr  MjiluJ  tlabw  brijgM  o»n- 
kinictcd  ill  Aintricx  Til*  Ttmiioii  brU^  wti  Uic  UcUwan,  bwh  by  Binr  in 
1804.  u  «  (qinwiil  of  a  circie  of  34J>  Met  dkmeM',  ilt  chonl  menurilif  SIX) 
first,  iu  vfTtcd  line  .13  feet,  anil  (lie  beijrht  <if  tb«  llisbvr^fniniiic  at  lit*  *MttX 
«iily  3  fret  H  iiiohi'H.  T}int  call>rcl  l)in  C<iIo>nu,  orer  tlio  Schuylltill  at  Phila- 
dcl|>litii,  ii  of  [he  cxtraordiiury  ipan  of  3-10,  and  in  ll)<<  Kgniriit  of  a  arc!*  of 
146&  frrt  dioiDMer ;  iU  vmml  nun  Mi\g  unly  20  tret,  iinit  lici^hl  of  (ht  woodn 
framing  oftlwaKh  Mlh«*«ttn  only  7  fci^l:  il  woi  liniihcct  m  IBIS. 

Driagt*  cf  Boatt  tn  tnadc  of  boaU  coinpoied  of  citltcr  copper,  tin,  or  wood, 
futcncil  acroM  the  «lmMn  by  tattitn  of  uiichon  tit  alakci.  and  iiiid  vm  willt 
nlanlu.  Al  Bcaucair*,  Rnuen.  and  Stvillo,  arc  verr  fine  itaiiDnnry  btid^  of 
Doata,  whicli  rlic  and  full  vith  the  tide ;  lliat  at  Koiwiw  ii  nearly  300  yai^a 
li»i|;i  and  pavtd  « ith  itMiP,  to  that  Indan  carrlagoi  and  honta  go  over  U  in  wfbt]'. 
Anoilior  {tad  of  bridp  of  boat*  ii  thai  colled  flyiax  bridftr^  tlic  tiie  of  whkh 
U  mottly  oonfinKt  to  ihoae  riven  in  which  ihi*  ttrcain  U  alwayi  nmnuiK  dowiu 
A  Bying  bridge  nneraUy  (nntiiit*  nf  one  nr  inot v  boat*,  nocfrtd  over  by  a  platfbml, 
and  ooiBetted  %  a  long  cabicio  nn  anchor  midvay  of  the  rircr,  and  oonddaabljr 
UHur  vp  tiio  Wvan  than  thr  liuidiiig  pluct  on  cilhrr  side ;  upon  putting  lu 
hem  ovar  to  ma  iid«,  iIk  tidi:  of  ihn  bont  ia  prrimtt'd  obliquely  Is  ihs  ttrNin, 
wUch  iinpela  it  anon  the  riiei  to  the  oppoiiM  iheiv.  Somelime*,  inaUad  of  \ 
lafli^  down  an  uncliur  in  the  itieam,  two  itoul  ihcan  or  tnaila  are  cTMleiL 
ono  on  caob  bank,  and  AraJy  arcur«d  by  gvvK.  A  (tent  hatuer  l«  llirn  Itrelebcil 
tight  from  the  top  of  ono  mart  to  the  lop  of  ihe  otlicr.  I'nmi  the  bauicr  ii  a 
targe  irou  ring  nr  RomiDet,  to  wliieh  in  utlacbed  one  vaA  of  tlie  buat  rope,  ths 
other  end  of  which  b  made  Cut  to  ilif  boat,  or  boati,  of  which  tb#  bndg«  ia 
conipoted.  By  ibe  action  cf  the  tide  upon  the  niddcr  the  boat  u  ahtered 
acrou  (be  ttrram,  dmggiiiig  the  gruniniM  aloog  lb«  hauler.    The  aiiaeaed  cut 


raprweni*  another  tperiea  of  flyfn^  hridgOk  which  haa  been  [ttopoaed  for 
oroMing  lallevt,  riven,  tee.  Il  coTiiiita  of  a  alronit  wire  chain,  iron  rod,  nr 
cord  e  1 1,  wliioh  paaaca  over  the  nippoita  a  a,  to  which  on*  of  the  endi  ia 
flrmlyilxedaaat/,  and  adjiulahle  by  lightening  arrcHi  aaal  a;  e  ia  an  eodloM 
eotd  paoing  «T«f  (he  ptilk^itif  on  the  »ipport«  and  round  (tie  pulley  i,«bleh 
il  attached  lo  a  light  oar,  in  whieb  (he  paaiengCTB  liL  He  cor  ii  tuppotted  on 
err  by  the  pnlleytAA;  it  j*  allachod  to  ibo  eadlett  cord  by  (h«  item  kl, 
which  i*  Airaiilicd  with  ttco  holn  to  admit  (lie  cdida  at  k  and  L  Theie  holm 
MM  Ihrtnigb  the  ilMn  at  rrphl  andn  to  each  other,  k>  that  when  the  upper 
Bob  k  la  IHaoed  tn  the  dircrticn  uf  the  cord,  It  will  pan  IVorly  along  it,  <rh4a 
the  lower  hole  it  idaced  ■ciw  the  cord,  and  thcrrby  holdi  it  fnit,  and  the  car 
b  drag^  alone  by  Id  but  if  tbe  ilem  be  turned  (whii^h  may  be  done  bv  the 
handle  al  l^  the  nvnae  opemtion  will  take  place,  and  the  Trhicln  will  he 
dr^gtd  aloof  by  the  appar  cotd.  The  mdlei*  ctoil  may  be  put  in  (notion 
•ilhar  hj  pnaoat  ho  (ha  car  turning  the  pulley  at  i,  or  bf  ptrtooa  turning  the 
wfcwl «  iLr  «aAmf,  wUoh  ia  oaRBeetod  by  a»  Mdk«  chain  or  baad  to  Iha 

BftlLLIANT.    The  pnrMt  kind  of  diamond ;  which  Me, 
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BRINE.  Waur  inqircgnalnl  oilh  laline  pwtiela^  Mid  i*  dtlier  nMive,  M 
ill  llw  MB  and  is  mU  •pdogt,  or  ll  w  nrtiTiciiilly  limiwd  by  dinolTiiig  lak  in 
•M*r. 

BRONZB.  A  mixeil  midl,  canuitiag  obieSy  of  ooppcri  witli  •  iiuH  pro- 
poniaii  or  tin,  and  loinMinia  of  otfaw  nwuli.  It  i*  iih4  fur  CMlin*  tlAUM^ 
OMMon^  b«Ilj^  and  olbcr  wtklci^  in  all  of  wlikti  Qic  iitoponiona  of  the  ingr^ 
di«*l*  TMY.     Sm  Allot. 

BUILDING  i*  th«  ait  of  tMuttuetlac  adifiMt,  Um  d«cor»l4v«  pad  «f  wbicb 
baa  Nodnd  tbo  mon  inponnv  nMne  m  AnhalceUm.  Aa  Uio  tnaiB  doun 
of  lU*  work  Ilk  hovonr,  U  fanHA  tkm  neA  asieuM  aaeounU  wiilibi  it* 
IubIu  at  th*  MadiaitiHi  and  wanobcMiiag  proMUM  of  tht  m/mt,  wa  ilutH 
OMiSno  oniMtvta  to  th«  ikcUliiiu  of  a  in«(»  oudina  of  thii  autiNt,  and  rrfcr 
Ilia  rtaiiMr  lo  Umo*  work*  from  wni<h  b«  may  fill  np  ih«  d«talk.  Tlw  uri^ii  of 
all  buiUiiiga  may  b*  dadncad  trma  th*  conitniciion  of  ih*  rotanw*  huU. 
SitMiU  IKM  Ikd  lag«tkcr  at  Umu  Upi,  or  oonaencd  by  poIc^  uid  thm  nrttti 
wU>  Mob  natcritlii  ai  nanm  uott  rMikIr  pmaMsd,  at  brwIiwooiV  Inrf.  I*av>*. 
a*d  PMt,  wtfw  prottably  A*  piiautira  biibitBlioiu,  in  Umpoml*  dinnUlk  of 
iBoinliaed  man ;  indeed,  incli  nule  fabriot  afo  MiU  lucd  t^  rariiHU  triba*  of 
liidliB*  of  lb*  proMtit  da*.  AapepubiKm  InctaaMd,  and  agticuliwo  isiprovfd, 
It  beeaaia  mcmmit  for  tba  bibafetunti  of  wood*  M  aotk  aitiulio<M  in  tha  o^ 
oolmtiyiiiarefaweiinUatotfaeitaceupalwaa;  btwce other aneaiw Ewcamtnictipg 
thttrdw^iylaBanMWBoanMyj  andfiniliucthaadvBntagaof  linnginaociMy, 
jimdual  TvHMnioiit*  look  plaoa:  anwopt  Uieac,  (he  ciajiloyincal  of  aMnit  a* 
a  preferable  nuterial  to  wood  far  A*  Smt  aad  the  tooC  t)y  dtgrcee,  tUgBnaa 
iUMOedrd  to.  Bod  waa  Moubfaiad  witb,  oonnBioDco.  Ho  taflini  r«J|itlar 
bulldingi  of  nhieh  any  iaifotaaathia  li  prm,  wtt  «t*cUd  bv  the  Efcyiituwi. 
The  AiavrUm  ood  Peniana  a<Utd  ipleiMour  md  riebataa  lo  Iba  arabiteoivre  of 
EgypI,  but  it  w«  Kawvad  M  the  Greeki  lo  impMl  lo  tUt  att  cWance  and 
lyramairy ;  to  Ibam  va  at*  Imdabted  for  tbn<«  out  «f  tha  fira  avdan  of  *Kbi(*«- 
nra,  nanoly,  ib*  Dorie^  ImI^  and  Corintliian.  The  IWu  and  tba  Compaidl* 
Aden,  wbleh  oonplele  the  Are,  are  rtjeeted  by  tame  wntci*  om  nrahileotiinh 
becBoaa  ihajr  AStr  but  llitle  from  tba  othar  tbra*.  Tba  Tuwan  raMnbla*  tba 
Dotk  daprived  at  aotna  of  ita  moulding!;  and  the  Compoait*  dUbri  from  the 
ComtKian  bv  ibe  inlraduetion  of  tha  lonie  votuta  into  itt  oapilaL  W  hot  about 
to  buiM,  eboiM  of  liUMtlaB  la  tba  fint  thing  to  bo  cgaiidcvad.  For  d>«Uitig> 
botuea,  a  tfiA  abouU  ba  cboaen  anficiantly  clovaiad  to  ba  Croc  front  damp*  and 
Bonkn*  v^oon^  ani^  at  the  mbis  iIhk^  abdWrtd  fcnoi  tlie  aaieiily  of  tba 
winiar  i  in*  neichbowbeod  of  fana  and  ata§tuat  wattr*  ibottlili  If  poaiiUi^ 
be  avoided.  It  duMild,  howarar,  be  a  apoi  when  water  can  bt  eawly  ptoeuied ; 
wlier*  dnina  may  bo  inado  wiib  hsili^ ;  and  wline  tbe  principal  apattncat* 
may  bara  (be  adranlaga*  of  •outham  and  waaleiB  aqMOlt.  Tha  nalut*  of  iba 
aoil  ahouUI  be  Iftowiia  eatahlly  examined,  hy  botina;  «r  sinking  wtUt,  in  order 
ta  determine  if  a  finn  faundaUon  ran  be  had.  Tne  ailualion  being  chooco, 
allenilon  to  lb*  rarlou*  amuig«eaenla  ef  tbe  ediflea  baoomaa  tba  next  point  ef 
coNrideniiion.  Drawing*  thcuM  bo  u^Micd,  nsbibiti^  ovary  part  eotRctly  in 
plan,  elavatian,  and  arctlon ;  and  if  it  be  a  conaiderBUe  building,  a  moM 
abo.  Tbe  principal  diffleul^  in  anUKctura  anpaan  to  caMJit  in  pronarly 
cetnbining  Milin  with  ocnaoMnL  Of  eomaa  in  boildii^  aololy  dcsigntd  tir 
entanient,  aa  eoiumna,  obeliaka,  driumphal  artihee,  ttc.  bwntar  aleno  aMuld  ba 
n||«ded.  On  the  olfaer  hand.  In  buUdin^  *'^*'}L  'iX**^  ttr  mSUy,  avtry 
part  ought  to  eocMtpend  whb  that  tMcntioa.  The  leatf  deviation  iram  jmt, 
theogh  eonlribuling  lo  amameol,  ii  inprtmer,  and  Tcry  diaafreaiblB  lo  pataona 
orMrrmiaaie.  'nia  MMBraelkn  of  tbadiaiMlocoiiTaffiba  rain  and  waate 
wattr  abonU  be  tba  firat  proeeediiwi  ncot^  tbe  fiNudatMu  for  tbe  walli^  in 
whkb  the  uunoit  eare  ia  nqniika  lIiBt  tha  floor  an  wbieb  ibay  ara  mado  lo 
rtal  abould  b«  perfectly  lard  and  aoM.  When  lb*  board  plat  i*  laid,  tha  faat 
Miune  of  brick  or  alone  abouM  be  bad  wiibout  nMotar.  Ibr  lima  dispows  wood 
to  rat,  ihni  in  wane  loiti  venid  laat  fur  ^e*.  After  lliii.  all  (be  eouMco  ibovU 
follow  with  th«  Mm*  avenncM  and  rtgwhrity.    lie  ibicknaai  of  ibandalion*  in 
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central  ought  to  be  doitbU  that  of  lli*  wallj  which  Onj  fauvt  to  mppwl.    Tin 
tooMT  the  ground.  Ihi!  thicker  tlM  foundaliMi  wall  oagjM  to  be  j  which  aav 
b«  dlminlihed  a*  it  iimi,  a«  vrrtl  ai  tb«  <rall  ihM  ii  raiud  abovr  it,  ■faiek 
diminiiliH  the  expmii*  wMMHit  reducing  tha  (ircDflb.  Tha  door*  and  vindMra 
■faould  be  proporboncd  to  ibe  magnitude  of  Iha  builoing.    Tha  doon  of  dwclUng- 
hoiiH't  tktf.  uiiullf  from  7  10  fl  6*1  high,  >nd  froai  3  lo  4  bat  wide.     Builden 
coniidn  thr  proponion  oTthfaa  toacmi  in  *mBU,aiideae  to  t««in)argadoa*«, 
|j>  Ik  the  indal  eligible.    With  regard  lo  window*,  their  nninber  and  km  abouU 
hr  to  MTiuigfid  an  to  adniil  neither  mora  nor  leM  llglit  than  nujr  be  requnilew 
Thoir  width  in  all  thccloreyitbouldbelliOMm*;  bat  tha  diflbml  height*  of  tha 
niomt  make  it  d«ntiible  to  varjr  ihrir  height  alto;    but  ia  (hii  nuNb  miMl 
drpcnd  upoii  ihr  rfigning  laile  or  hahion.    The  vtndom  in  all  tha  alaeiat  «f'l 
th«  lame  oipcct  miul  be  placed  exactly  ovct  one  another,     The  maAcmalical  i 
rule  for  Miporliuiiing  hgnl  to  roome  it  at  roUowc  DiiUliply  the  length  of  Iha  . 
room  by  the  bitadth,  and  nslliply  llio  h'igbi  by  the  product  of  tha  nncth  an4  ' 
breadth,  and  out  of  ibat  prodnct  eitmrt  the  iqunce  moi,  vhicb  ii  &e  light  , 
r»i)uiTFd.     For  exainpte  i  tutipOM  a  room  to  be  36  feet  by  34.  and  15  feet  ia 
hcigbl,  the  aquaro  ruit  of  Uie  product  of  thaw  nmnbcm,  when  inullipUid  m 
deioiibed,  will  be  1 13  feet,  which,  divided  inio  four  pattt,  will  dive  Is  foct  fl, 
iaeba*  tn  each  window.    A  toad  pn^Martion  for  tida  are*  k  8  feet  6  by  3  ftet  4, 
and  M  for  any  otheni  by  the  aame  rale*  of  pnporliMi.      For  the  ocatiUueliail 
and  propoctloo*  of  cUmneyi^  ate  Ciiiimr.T.    Tm  aimpleat  fiwni  of  ■  roof  that 
vfll  FMUt  the  iDfluenee  of  the  wMtber  it  iIm  indlaed  ptinei  yet,  iodepeikleaily 
of  it*  vant  of  (yminvtry,  it  doca  nnl  admit  <jt  the  grealaat  atTcngth  ftofn  a  given 
qiiniiLily  of  timber.      The  bett  figuio  im  that  WMob  eoneiat*  of  two  indined 
plana*,  maetln*  at  ilie  lop  over  the  middle  of  the  building  ia  a  tidge  or  huii- 
■ODlal  line.    Higb  [dlched  rooft  baii^  moit  eaitable  to  tbo  poinlcd  arehitectura, 
ware  iolroduced  at  the  aame  tianc^  and  form  one  of  the  most  itrikinj-  fraiutn  of 
Iha  Gothic  ityla.     Tliia  a^lalnat  Iriangulat  toof  prevailed  in  jitivjxle  m  wrll 
01  pablio  bulUinK*  dll  the  introduction  tS  tha  Roman  *(yl'<  by  lU  cvlubtated 
Imgo  Jonctv  ana  the  eontM|iieni  oxpnlaion  of  Utc  Gothic  architecture.    Tha 
ohief  adrantagea  of  high  pitched  roof*  ale,  thai  tlirv  thruw  ulf  the  rain  an^ 
mow  more  i^ulc kly ;  they  may  b«  covered  witli  eninlLrr  alnte*,  and  aie  not  *a 
lublo  to  be  injured  by  bravy  winda;  while  low  mub,  ni  they  require  liiortar 
tbnbeni  are  much  rheaper.  and  have  Icn  preaaure  upon  the  wolln.      When 
axeculed  with  Judgment,  the  roof  li  one  of  Uia  pnnci|iiil  liea  to  a  biiildiag,  aa 
it  conncctf  Iho  external  walla,  l»nd*  the  whole  into  one  mou.  and  pnaerrei 
U  from  the  iiijnriea  and  deoiy  wliicli  would  aouii  be  occaaioiu'd  lir  rain  and 
froit.  Tniuc*  or*  itrooj;  ftame*  of  earjientrjr.ao  contrived  a*  to  net  like  aaelid 
body,  nnd  luppott  eettaui  weight*  at  ftvcn  imiiMnrablc  poinu,  tlic  truM  bmag 
*u*jiended  from  two  (ueb  immoroble  point*;    they  are  fifiiviajly  made  of  a 
triangular  form,  and  plaoed  at  equal  diitancen  on  tlic  wall  plai<->.  in  mtical 
paralTel  line*,  at  right  angle*  l«  tbc  wall*,   aomo  excellent  eiamplei  of  truung, 
etpeclaUy  on  tbe  auipemian  prindpl<v  are  given  under  the  article  Uiah.     Sea 
alao  lloor.     Varioiit  melhoda  are  adoptodjor  the  contlniction  of  floor*  aoeord- 
Ing  to  the  dilTi'rcnt  bearinit  of  the  limMn.     In  amaU  roomi  the  floon  oonmt 
in  gtnrrul  of  ainele  joiiM,  but  in  laree  roonis  two  rows  of  joitt*  ato  enwloyedi 
on*  itipiHirline;  Ifae  oilier  above,  and  fixed  at  one  end  inloa  beam  eofled  the 
girder,  which  ia  umolly  placed  Iransvenely  in  the  middle  of  the  ipace ;  if  the 
ite*  of  the  teom  reqiurto  thiea  oompartmeiit*  of  joiiling,  two  girdei*  will  ho 
needfliL    The  upper  row  oT  JMria  m  uUod  bridging  ^iata,   and  tlie  lower, 
binding  jotiia.    Stair*  are  vtrc  •*  ilia  mean*  of  conMntinicatJon  l«  ihc  dilKreni 
atorrya  of  a  houu-.  and  tlie  a|)ac«  in  which  Ibcv  no  eneloaed  I*  ealUd  the  alait- 
eaae.    The  utn>nft  attention  on  Iho  part  of  tfie  builder  h  necwMry  ia  Sxing 
Iht  itairciuc,  nnd  in  delenniniagall  ila  juit  proportiona.    The  alept,  whether  of 
marble,  freestone,  ee  wood,  dco..iaay  be  anppotled  at  both  end*,  or  at  mio  onlir ; 
wlien  the  Utter,  it  i*  nnwlly  the  bniadnt,  though  in  mail  wooden  itair*  toe 
Mepa  are  aometime*  made  (o  pregett  ftom  a  newal,  to  wbieli  llie  nairow  enda 
an  fixed.    The  height  of  targe  eiepe  lauat  never  be  leia  ihan  6.  or  man  than 
7|  inrhei.    Tie  hrMdih  ehonld  not  be  lea*  than   10,  and  never  exceed  18 
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Incbn.  The  kagth  of  Atai  tniuioc  counnionllji  be  Im  ikw  3  fe«t,  or  man 
than  13  Rtd.  nr«iii«tTlc4l  uura  hav*  Uwif  oaUC  tndi  ftx*d  b  the  wall,  and 
tb*(indnedK«afrrfTyil«ptupporCEdb]rtb«ed|[taf Ihtimebclow  tl.  Thoiippi>T 

Pirt  of  (!■«  joint  may  'it  Irrri  ftotn  the  bee  or  llw  riafr  to  ahogt  1  incli  wilhin  iho 
bl ;  Um  plase  of  ibc  tread  of  n«li  itcp  Si  ihw  eotilinuird  about  an  inch 
within  the  (urfaw  of  eaeh  rian;  th*  lower  put  of  the  Joint  hai  a  narrow  lot* 
faoc  pnpmcbculiir  lo  ilie  rake  of  the  tiair  ut  (lie  fdiI  nvxt  Ihp  newel.  UtaaieUiall 
•Idn  coiutnclail  «l  ilone  depend  npon  the  fallowini;  principle: — thai  ONvy  bod^ 
mart  be  Mmtttd  hy  fhnt  doIbU  M  lean,  pliu«l  out  ot  a  ■frajght  line ;  and 
ootMfiqiMMljr,  If  tw»  ed^  or  a  body,  in  difii-Tcot  diiwiioai,  ba  •tonrvd,  ibajr 
will  b(«oma  nlativeljr  immerablc;  tucb  ii  ihe  caM  in  sgaomatricalaiair;  oM 
and  of  tb«  Mep  Is  alwm  Uiled  iaio  the  wnll,  and  one  edge  reati  dther  on  (ha 
Roun^  or  on  iho  «ci^  ef  th*  tnMor  attf  err  platfarm.  Th*  metbedi  nt 
Rmniur  elamwM  am  to  Tarioui  that  it  vowld  b*  irapoHilile  to  giita  ere*  ta 
iMe1t%iUa  deGaidoa  of  than  thai  wauM  b«  omfMibla  with  «iir  limito  i  *• 
AtU,  Ihanfa^  at  onea  reftr  tlio  iMdar  far  fafanmriBa  ca  tUi  and  all  tb» 
othwdmartiuiewlirfthiiaii^Mt  to  Tia  If nr  Prtutkat  BmUir,  ^hich  U9i|w»- 
tioaiUx  M  tha  imM  eonnlateDnDdeni  wtwk  i^n  thk  inpottanl  wt,  whather  ■• 
tNpNl*  ibe  plalaeat  ev  tna  moit  nugniAoNii  ibiictarw. 

IMtduf  t»  PU,  An  extreutljr  lunplev  dnnU^  Mid  econMnieal  ntMfaod  of 
buiUfaig  wtB*,  in  ««ct  genanl  mm  h  ifa*  Malghbouriiood  of  Ljoni.  and  which 
kai  bean  bUtwiaoad  ittU  lUi  OMWtrf,  It  centiati  (imply  in  ramming  «Hitl< 
■mif  between  mould*  fbrmed  of  board*  ut  upon  itue  KTouiyd-pLui  of  tlie 
walbi  KDd  alibough  ii  nay  Mem  that  baiUing*  meolad  upon  tbia  plaa  lawt 
nMUble  Uio  mud  eab«n*  whktt  dirfgww  BMnr  pattt  «(  thJ*  oouiilir,  tbaf 
aerttthJeai  diSte  widely  both  in  *p|ie**«nei  and  dMrabilibri  wioe  (bey  may  b« 
■B*de  «  ncal  a*  brick  btuldtan,  aiid  wpwHy  dunUcv  nontM  ef  ISO  nan 
■tandln^  biiill  in  lUi  manntr,  brtn^  \i-/  no  in««Ba  nir*  la  FranoiL  Tha  foUow- 
bg  iMtroctioni  for  tbi«  mod*  of  hulldinr  ara  takoi  from  •  paper  in  ih«  J)mu- 
aeSoiu (^  iMt  SixMy  if  jtrtt.  Vol.  XXVII.  by  Sir.  Salmon,  wbo  hat  w*oti*Hl 
it  to  Nmc  extent  on  ihe  triote  at  the  Duie  c^  Bedford,  at  Wobum.  TlM  atif 
toob  naoeeaarr  fiir  boiUing  en  fitt,  bi^daa  tb*  eadiaaiy  onaa  ntad  in  bwUteff, 
n«  tba  mouldi  and  Mmmare.    Ill*  umhU  eonad*  of  tv*  Mde  fiete*,  «*m 


«ainpoaed  of  two  plaaka  l2lMtlDiig,  IOiaohMwM(vlinohlhMi,eir«n(th«B*d 
by  wveral  plaeai  ofbMxd  nailed  aoroM  ibaa  on  ik»  oatrida,  at  aqii*l  diatanec* 
apart.    Rolee  an  made  tbraugh  tbcae  jieeee  «f  boaid  at  top  md  boUon^  lo 


neetre  iron  bolu,  which  hold  the  two  boanli  paralU  to  oneb  «*ker.  14  or  16 
inebca  aiuniler,  wliieh  it  (lie  ihickM**  of  lb*  walk  IntaDdad  to  b*  fbiniMd 
betwean  tham.  The  bolta  hava  a  larga  head  at  on*  tod,  and  *  kqp  pane* 
IhtotMthlbaothattokaev  thepl(nk«ta|[elh«r.  Two  boarA^  caiial  in  Im^  •* 
tb*  tfickawa  of  ibe  waO,  are  placed  between  Ibe  plank*  at  Uia  amk  to  fam 
th*  and*  of  th*  mould.  The  runrasr  cowiili  ot  a  •kert  itaff  with  an  itoo 
bead,  wfaieh  ebonM  not  be  note  than  balf  an  tneb  wide  en  the  odmi  in  order 
tbatitBUymonCa|i(iUvcoDip*«i*tb«Mribta«T*r7jM«,whMi  *il*itnnuaar 
eould  net  do  *o  mO.  u  fenMos  Ilia  awlae  of  a  boMlMg,  (our  moadd  board* 
•M  feanirite:  oaeh  *f  th*  be*i3*  be  iGe  intomal  angU  bare  two  eye-bolt* 
ihioagb,  md  Ih*  baanb  being  let  loMthar  al  tha  p««p«r  angt^  a  bolt  i*  paeaed 
ihtaueft  lb* Csor •y*-bolt,  fenninga  iJiid  of  hinge;  dw boardiiM tMaiaed in 
thabr  patitioa  by  an  iraa  May,  booked  into  a  ttapl*  w  **cb  of  tha  board*.  71m 
board*  for  the  outer  angle  an  connected  hy  two  than  taeca*  of  boa  pto^iinc 
ftom  on*  of  ibo  beard*  which  pai*  ihrovgh  eotrwfenamg  bolaa  in  tlM  wde*  of 
tb*  other  bcwid  near  the  end.  and  are  keyed  «p  on  Ibe  ooter  tide  of  the  ntoald. 
The  pro«*e*  i*  condacted  a*  follow* ; — the  foundation*  of  A*  iiU*ad*d  building 
imut  b*  l*Jd  of  brick  work,  etono  or  nitM*,  and  ba  Caniad  at  laM  9  inebe*  abov* 
tb*  turtie*  to  nrolect  tbe  pitd  6mn  tb*  rain;  th*  moold  fjwnia  ar*  ihco  aet  up 
on  lb*  foundabcn  wall*  and  bolted  teffatlnr,  dia  thiekiw**  of  tb*  foundation 
ragnluine  tha  dlManc*  at  botten,  wUcb  dlManta  i*  Badntainad  at  the  oner 
part  ef  tna  mooU  by  pieeai  of  wood  cut  to  tbe  p>vp*f  laagtl^  wfaieh  or*  latd 
upon  lb*  wpp«r  coWMOting  bolt* ;  head  boordi  aro  aho  plaoad  at  *a(A  end  to 
nMin  tfc*  a«h.    Loo**  aaith  k  tban  tbrowa  int*  tha  nooU  to  lb*  itfUk  at 
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•bout  3  tnclwii  which  ii  tftciwordi  ilnwn  back,  and  titiatd  ftvm  ibe  fnot  of 
(ho  mouM,  and  the  ifnaa  MUvd  up  ailh  s  fiLoinji  emapMilion,  fortuiiig,  on  ut 
■Ttngc,  kbout  an  iouh  ■»  IbickiicMi  tlic  nhow  ii  Ibmi  linnly  nntmci)  (un 
akich,  and  properly  picpuruig  lli«  fitcinf;  iliiff,  ihe  perftclion  of  tb«  work  sill 
{treul*  defend,)  unlil  it  it  quitv  Imnl,  whAU  U  wilt  bo  coinpitM*d  to  about  H 
inch  in  ltuckii«M.  Th*  oonunon  ^cuig  Muff  i*  compoMd  of  lime,  ono  port, 
and  raitb,  Iha  Mine  u  that  UMd  tar  n&ius,  ihm  purti.  Th«w  an  ntixed 
Uft'^'it'a  •I'd  alaked  tli«  miim  a«  mortar,  and  iho  morf  tl  u  wotwd  and  iLakt^d 
dit  bslur,  pravliUd  titnc  can  bo  allowed  (at  it  to  dn'  o^Liii  and  pulvuriM;  w  a> 
la  be  fit  for  tBmmin|{>  The  btlUa  ton  of  facing  slull'  iimy  bovs  a  ■inoll  quan- 
tity mora  at  lime  in  it  Wh«n  by  iht  M]>«M«d  addiiion  <i(  ky«n  of  Mrili, 
wuU  Tanimod  down,  aa  before  deicribed,  the  mould  ii  tilled,  tlic  keyi  ivre  to 
b«  t*keo  oulof  ilie  bolu,  aud  the  bolta  drawn  out;  thHpl«fik*m(htnrvinovMl, 
and  put  louetlin  nguiii  anothor  lonflh  along  tbo  wall ;  but  the  bolu  at  ona  end 
baitiji  put  tliroiiifh  the  holot  left  id  the  vail,  only  one  «f  (li*  end  boards  u  new 
rei|uired ;  tlia  earth  is  then  thrDwn  in  anil  ramtnad  m  b«bM,  and  the  proMM 
ia  GDUlinufd  until  one  coutm  of  all  the  wnlLi  it  otonplEled.  When  tbo  lower 
Muna  ii  fintabcd,  the  mould  m  taken  to  picca  iiiid  put  logrilicr  uunn  (liat 
COUTM,  the  lower  bolu  of  the  tram*  btiug  piil  ihiuugli  llio  IiciIm  wiiicli  (l>e 
upiNt  bolu  mada  1b  iha  wall  at  the  fint  opcrotion ;  bui  in  order  that  llie  rrr- 
tical  junta  formed  between  lacb  mould  ahould  not  coincide  in  the  Kvcial 
anir*ei^  the  end  boacd  i>  in  the  Gnl  art  uf  llie  mould)  for  n  new  courto,  lel  at 
ih*  raliUk  of  the  length  of  the  aoulda,  to  that  the  work  eball  form  n  break* 
joint,  u  it  la  termed  in  brick-work,  with  the  courae  below.  Window*  and  doon 
■najr  be  l«ft  ia  ihe  waiU  by  llxin|c  the  liividii  of  the  mouldi^  and  CMTyinc  «p 
qliuin*  to  futm  llie  aame ;  in  (Tectins  which  tame  bond  timber  ahould  bo  uud 
in  ooano  mortar,  and  nmmtd  in  witli  the  earlh ;  linl«Iii  may  alio  be  laid  at  llie 
proper  height.  'I'hij  lodbod  it  the  eheapeat  where  only  one  viudow  or  Aimn  at 
a  tue  la  wonted  i  but  if  many  an  required,  the  t«Ddictt  vri}-  would  be  to  mnke 
aomo  Toi;^h  framoiof  board>,td' equal  width  to  the  thicknciaof  the  walU,and 

Suc«  them  in  th«  eiiualiont  of  the  wiodowa  and  doors.  When  ilouc,  the  earth 
ramineil  up  to  them,  laying  bond  timber  on  the  *idr#,  and  linuli  ortv  them. 
In  both  cMt*  the  winiiowi  and  door  frDina  arc  to  be  put  in  their  placn,  und 
&atened  lo  the  bond  limber  afWr  Ihe  walli  are  up.  The  bond  limbrr,  lintrlt, 
and  pluttTt,  (liould  be  kirpt  as  thin  aa  pawiblc  in  utder  to  prevent  aiw  diaigre*- 
ment  bccnecn  the  railh  and  limber  in  the  (blinking  or  diyin)[  of  the  tame. 
The  bond  tinibcn  may  be  4  inchea  b)-  1 1 ;  fioor  or  wall  platct  4  incbea  hy  S ; 
lintrl«  abiicit  1  Inclm  lliiok.  For  comnmu  ci>l(«g(M,  when  the  whole  of  the  walla 
HTD  up  and  corerrd  in,  llie  holei  ahould  be  tiuppcil  wllh  nry  coano  raotMr, 
made  tlic  ume  ai  the  fociag  *tu^  but  used  uritir,  and  after  ilanding  tome 
time  l«  Ixicomo  lliorou^hly  dry,  may  be  either  Ume  wubcd  or  fmislieci  with 
rough  cut;  but  if  it  be  requiied  to  mnko  the  finUiIng  lu  perfcd  a>  powblc, 
tlie  followine  is  [he  bnt  mooe ;  v'lx,  with  water  and  &  briiili  uiuroughly  wet  and 
louli  ilia  wnll  fur  two  or  three  yaida,  in  tuptrfioicai  at  a  time ;  all  wliich  patta, 
during  the  utid  wttiiiie,  ahould  bt  worked  about  with  a  hand  float  until  the  face 
be  rubbrd  imoolli  aoueveit,  by  which  the  fodng  compofition  will  to  woah  up 
at  to  bpcom*  a  pleatant  regular  colour,  the  face  amootU  and  hard  ahcn  dry, 
and  not  liable  to  iioaU  olf  ua  n  coot  of  pUatrTing  would  do.  It  ahould  bate 
b«eii  mentioned  befora,  that,  a*  it  li«)Uont]y  happcna  that  the  loo  of  one  couraa 
baeomea  too  dry  to  attach  to  tbp  lUfceeding  cuurse^  il  i»  adviiiubli>  Ihal,  at  toon 
at  the  frane  it  m<  for  the  kuccurdiag  oourie,  a  amall  ijunntity  of  ibiok  grout, 
(Mopoaed  of  I  lime  and  |  earth,  be  poured  on  the  top  e4  eooh  oouim  itnane- 
dialM^  biAire  llip  lint  layer  of  earth  ii  put  in.  A  vny  iniall  quantity  b 
aoAcient,  and  will  add  much  to  the  tlrenglli  of  the  wtak  by  ecmcnttng  the 
soimea  welt  tofcethcr  at  the  joint).  The  wcrkman  thuuld  alio,  with  the  comer 
of  hia  ranuiicr,  in  rnuunlng  home  to  the  upright  Jointt,  cut  down  a  little  of  thai 
port  of  (be  wall  up  to  which  he  worka:  tills  will  make  the  u])right  jointi  key 
lu^i-lbiT,  mid  unite  in  a  tolid  manner.  Tlio  earth  proper  for  thi>  work  aliould 
he  neither  irind  nor  clay  tingly,  but  a  mixture  of  both.  Clinr  it  very  objee- 
liuiiaUe,  at  it  nlao  chalc,  or  calctrcaua  urtk  of  any  tort.    Sand  it  alao  net 
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.^aaftt,  unleu  nocompwried  bj  •dim  blading  property  i  ibe  bolder  and  < 
I  iliv  mK  of  carili  ilie  IwiMr.  Wlion  tiMd,  it  iliould  ntalM  ii«  inoM  maiMinw 
llion  jiut  to  iniJcsilikdIiereundntliapceaniKcif  lliadiumbandfingrr.  U'km 
,  lliK  tiu-lli  i«  not  by  itself  proptft  it  maj  (nnernl)}-  b«  mid«ral  m  by  ■dmixtwre 
with  fiflipr  i-ljiy  p»  w  illi  coum  mdJ,  ■■  ili*  CMC  msy  r(.i|iiini.  Willi  n-ijwti  to 
th«  txpaiiM  of  tbii  ton  of  b.iUi.  Mr.  Salmon  ofatnrc*  (h«t,  ai  laboui  I*  llio 
printipd  pit  of  tliat  ripenw,  and  ax  in  noma  plocn  labour  is  deimr  ihui  in 
eth«T,  ih*  limt  inod«  of  «>tlmiiliiiB  it  bI  dUfrrral  tilncc*  !■  fhiiii  ili*  qiiaeliljr 
tbat  a  mut  tbould  do  in  a  dny.  otiich  bir  lioi  found  it  II  ju-d  in  llie  eomniea 
iby'*  labour  of  tvn  liourt.  At  Wobura  b>  nliiiut«d  lh«  exprute  oa  under>-> 
^  Labour,  lu  maUoj  Ruin];  contnoiitioD,  filtioj;  ii^  and 
'  ^ninmin-f  u>  u  16-iiiL'h  vail,  wlivii  tin  aar^i  la  at 

liand,  (lubourpri  being  at  It.  lOJ.  per  day,)  per     <     >.    « 

yard  miptrficiai 022 

I-ima  for  faeiiig  ci>iii|ia<iilian,  at  Bd.  wi  bMlirl       .    .     0    D 
Lime  and  labour  in  faeini;  Uio  ootaidi!  of  wall  ...    I)    0 


^  TbU],  if  fiiiisli(>d  and  faced  on  o«it  tide  only    . 
Jf  fac«d  otid  fiiiblifd  on  Uuli  udi-i,  add      .    . 

Total  niptnM  fur  walli  fiiuiiicd  tn  boih  tblei  . 


II 


0     3     4 


^  At  tlie  iani«  Dlaof,  ihe  valu(  of  a  yard  of  brickwoih  !•  mora  tlinn  l#n  iliillinn, 
t  ««Iliag  oiur  M  ImIim  thick,  Ihe  biiolc*  hems  forty- two  ahiltiiiii*  per  lOoO^ 

._Bd  Ibia  aigbtpsnoe  par  buahel;  conacQUantiy  iha  rcoaomr  of  niai  matt 
•pMar ;  and  the  ruii*  di^rence  will  bo  luiuid  in  a«iy  Mh«r  pUcp  trhrre  linat 
ana  bricki  bciit  the  umc  niicc,  and  proper  Mrlli  eon  be  found  al  hand.  Hut 
ll  uuit  not  bi-  condudtd  lout  tbc  viitirc  (Ximiie  of  a  building  will  be  in  the 
HMO  prouorlion ;  Uia  teaiwaiy  oi  pM  over  brickwork  applin  only  to  ihc  walla 
of  a  building  the  roof^  floor*,  fillinj;*,  ttt.  oill  b«  nraily  tbr  tanui  ia  both 
caw^  and  even  u  reKiuds  tbe  walk,  the  brickwork  of  the  fbnndaliona  nuul  b« 
taktn  tnio  tlir  cnlculMiai. 

liUOY.  A  fluating  Mark  lo  point  o)it  tb«  poaidaii  oT  eljeeu  b«MMh  tba 
wnifV,  ai  tboali,  nnrlion^  &c. ;  alw  any  Ugbl  bg4y  vatA  lo  lupport  i*  Ika  vtter 
ajiothrr  body,  vbotc  sponfic  ^rily  rxcrvda  tbat  of  walrr,  at  tlir  biioya  ai(<d 
to  nuiipurl  Ihp  awivol  rfnp  of  mooring  cluinB,  ic  'Vht  buuyi  iiwd  in  indrk 
the  poiiiMn  of  ahonli;  and  to  paint  out  tho  right  channel,  nxe  gencrnily  taij|« 
and  ilrcos  conical  caiki,  made  waUr  ticht,  and  ate  retained  in  ihrir  proper 

LlituBtion  by  a  rap*  fconi  ib*  apax,  mada  fatt  to  an  tinvlior  ilroppcil  in  iba 

Ucaircd  qNit.  Thtae  buoyi  agt«  varioualy  diatingwdttd,  either  by  their  colour,  or 
tWDibas  painted  on  tbeiN)  altOMOietiMH  by  mail  btaconariuaD  from  their  npfrr 

Siiifboa.  All  Uim*  biu^  an  indtr  tb*  mpttlnlradmM  of  the  Corp«raikin  of 
die  THnily  Howe.  Shi|M' biio]raaM|tanei«Ily  fomrd  aa  double  cede*  attached 
tt  ihefr  baaea.  Mid  are  naoctly  iwnniowd  of  wood ;  but  thsaa  bei^  vtry  liaUa 

,  in  aisk  bv  iMkaee,  buejni  made  of  plate  Iron  have  (of  tome  ilnia  pa»i  beoii 
(y  Qted  bcitb  hi  tbe  royal  and  mercantile  tia*y.    Iley  ato  allaclied  by 

rwpei,  termed  biioy-roptr.  lo  lb«  aathur,  ni«  beisg  taken  thM  llic  l«Dglb  of  the 
biMijvroM  ex«eeilt  iIm  depiL  of  watrr  \a  which  the  *bip  U  lo  a»ebor.  Their 
principal  aao  ii  for  ireighiag  ihe  aachor  va  catea  vhorr  the  cable  bai  brokeo 
W  beni  let  KD. 

BUOY  (l^y  A  buoy  intended  to  nipport  pcnoca  who  bava  faUen  tnlo 
the  vuer,  until  a  boat  ttn  be  diipuched  lo  tlicir  atsiiUnce.  Tbe  form  and 
i&ateriali  of  which  life  bauya  are  compoaed  are  vwy  Mnxeroui.    Thn  mrnturA 

kOnl  repcewnU  a  *«ry  timiile  and  eSietual  maebine  of  thk  kind  inrenied  by 
Ir.  SdicKr.  Ti^  1  ia  iKc  naebuie  inlUled  with  air.  It  ia  mad*  of  akina, 
ritboM  any  aaain,  (by  a  procH*  of  wludi  the  Inventat  relaina  lb*  aeeret,)  and 

Lji  peifeclly  air  and  water  Itghl ;  it  u  proridcd  with  an  ii^eniontly  caMiir«(l 

[•Iqt-<«ck,  which  KTrwn  into  tbe  hole  »howa  in  ibe  cncniTia^  by  tnean*  of 

[vliKb  the  macUoe  may  be  readily  iallatfd  by  blowing  widi  ilia  noutb,  asd  iti 
I  aAcnnrdi  taidcrtd  inpouible.    Tbc  baoyanoy  nf  lb*  auehana  ia  aufi*. 


no 
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mmt  ta  mifipnt  two  ftrtoQn  m  Uiat  ■  bum  c^^iptri  xiilt  dm,  cm  if  wallf 
■BMqMbud  wlib  •*!«■%,  Mtd  not  faMKUawpracMd  la  ibt  wdiwcn  rf 
■  pMM  ttntgliBf  in  Ik*  waUrt  «iJ  it  it  jnl  ob  n  k  OMnMiil.  bf  a>mly 
■teppay  ialo  ii,  >m  pMMUg  it  np  to  tb*  cb««(,  wbtn  it  nu7  be  worn  withovi 


r^-i. 


/V-i 


kOMWlito,  or  ia  dM  IcMt  impedinfF  tht  hll  Mtioa  cf  tike  limb*  ftfi.  % 
Hpriiwli  aMllifr  ewiKraetina.  bf  whith  ibe  nucbinc  can  b*  bmit*  fMj  pul 
OB  over  tbe  <MbM.  He  foDowiBg  cut  nprtotaU  tfae  air  ooek.   « ii  ibe  naalc 


of  Ibe  Mck,  vhicb  ii  •crc<r«l  into  Ibe  elMtic  sir  rMsol ;  i  *n  ivot]-  pipe  tttevcd 
ialo  tbe  barrel,  uocd,  when  required,  m  ■  Moulb-picce  lo  inflate  Ibe  v««mI  i  «)ieih  ■ 
tbat  i«  •fCMHd,  the  hiDiltv  J  at  the  ptug  I*  twnfd,  eo  thai  the  hole  «  uf  lb*  phu 
]■  btonght  minid  emwtita  loUir  bolt/,  ithcn  the  ipiraliprini^  jjwoJMidhebon 
iMo  I,  mt  locb  ft  nrt.  The  hole  e  is  pFrTarnted  throofh  tlic  plu^.  »  ibal  the 
locking  tafcM  place  whether  ilie  plug  be  turned  to  tbe  rinit  or  to  (li«  UA  :  thni 
Ibe  cock  Ii  titni  from  bnng  (q>eDed  by  accident,  and  ibo  eacnw  oT  ilie  air  it 
pcevenlcd.  To  opan  tbe  air  pouoge  it  i*  neeenorjp  lo  draw  and  bold  baci  Uia 
mtiBg-boh  wVk  oaa  hand,  *ui]«  the  other  lunii  tbe  bandle  4  fato  the  poaldoa 
ahown.  AMtber  InpoitaBt  purpnee  to  which  tliaee  buojm  mty  bo  applied  il 
that  of  BoBtnK  a  rope  fioni  ■  ilruidrd  ihip,  by  whicli  nicnni  a  communicalian 
with  ibe  alior*  b  more  eatilr  ntablithvd  llian  irheii  it  ii  Mteinplnl  io  C(iii<«jr  a 
rope  ftma  the  ihoic  to  the  i)up,  m  the  uitid  and  xvn  ouiit  in  ilio  tranamiiiNon 
of  ibe  rope  ia  tbe  firal  caee,  whilii  in  the  Utter,  they  form  n  icrimu  obriaclo  l» 
it,  Span  and  cnka  are  •onietiiiiBS  emnluj'ed  lo  float  the  rope,  bul  are  m<ieh 
failarior  to  tlia  pmenl  inetBtloni  aa  tlie  livu  nf  the  uiea  paxitif;  aloi^  tlie 
flnaling  line  ate  gnatly  enduigrrpd  by  tlieir  brinK  itruck  with  ilictn.  Tlia 
wci|[ht  of  aacli  apparatiu  liltewlie  kcrpi  the  Bonli  drrp  in  the  wnter.  con- 
•t^entlf  Icai  axpoMd  to  the  aclicn  of  tiw  wini),  ><i  ihoi  llic  tide  nuv  cury  the 
rap*  bi  a  WTonft  direMioo ;  but  with  Schetfcr'i  buoyant  tpuc!i  lyitif  on  the 
of  Iba  «Mg  Dm  wind  would  iuva  k  powcrAit  as  dlect  ai  to  tender  tbe 
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CDOfM  of  Iba  lidi  imntiluiBl  i  llw  puMueis  wid  enw  might  iImn  wilb  lecurity 
pMt  ■kug  tb*  r«i>«  u  tb«  (bora.    «  tb*  air  tmmI,  or  Aom  far  tlie  n>p«  t, 


vkloh  b  Mmonded  bf  the  rinp  to  the  bandi  ir  e  « ;  iJ  J  the  w«l«r  line,  a«  ilqilli 
M  allkh  it  IIm  Imtnertod  whw  iho  rojio  ii  ttliaebtd. 

A  moat  odrnmblo  lifo  buoy,  for  tli«  {ymtrvaiian  or  ta«n  vlio  m»v  Ktve  t)io 
mUbnuii*  to  Gm  onr^ord  ■!  bm,  by  day  or  biglit,  luu  brvn  InreiitM  by  Lieut 
Cook,  R.N.  aud  ii  to  much  approved,  that  itio  tunlii  oTtlii-  .admiralty  l»i'c^iT«a 
ordon  that  «t-<ry  *liip  in  tbe  rmral  nary  ihail  be  titled  wiih  one.  Tlie  buoy  iaao 
ntt«d  to  tlia  4tMn  or  quarti-r  M  tha  aiiiji,  tbal  iii  the  rrrnt  or  an  aprldNit  hj 
nlcbt,  it  can  b>  daiaefiod  from  in  twiition  Into  ih«  watn  in  about  ten  areoDd^ 
wMti  a  tattt  at  the  head  of  the  ilatH  P'f^g  a  brilttaiU  licht,  wlilch  a  fimMtng 
aw  It  taaiiot  ffiitli^uiili.  Skipa  nay  on  thna  OMaaknia  ftwi|tiBiitly  have  le 
nm  a  mile  Itdiira  they  can  anffleioiilly  ibortan  aaBaoaatoheavclovuliMCrty; 
but  tli«  bttoy  havinc  bllpn  cloa«  lo  lh«  nan,  the  tigfat  faladng  ahore  hia  head  will 
diiaci  lb«  traat  to  tha  tfM  irlihoW  loa  of  iIum!  iU>  la  a  moat  velaabU  laiiiiira 
In  <ke  invention,  invalnaUiv  *■  fi^oo  the  gnat  difflcully  «t  faidiug  ■  man  in  tha 
«ilar  In  a  4atfc  night,  imdtr  tbaaa  tafwiwataiKw.  niBn  have  bMO  left  to  poKah 
whan  Ihna  Im  b««n  araty  raaaen  to  Mndnda  that  thay  bad  raaehad  vMiarar 
liii|chl  bai«  baan  tbrown  to  their  aariManea.  The  apparatua  eonaiata  of  two 
bollow  eopptv  apherat,  cooneded  togMtin-  by  a  horJaontal  boi-,  through  tha 
Duddb  or  whick  ii  fixwd.  vtitkally.  a  atnrng  utff,  fanucd  of  a  matallic  tube; 


tha  iqipar  eHmniiy  of  ibii  tnba  taimirU  ilia  Aiare.and  ibc  lo*(t  portion  eeatain* 
the  bauaoe  rod  and  vetghi.  vtilen  drop  out  tt  tbt  tuba  when  ina  appantua  b 
talaaiad  from  the  atiifh  and  prnfrrta  it  uprylil  In  ibe  ir4lor;  the  fiuee  i« 
IJHtaaA.  at   (lie   aainc   inttuil    hy  a   gun   Ion.      Tlie   above  cut   repreaanla 
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BURNING  GLASS. 


die  life  biioj-  tiupNid«d  al  tlie  ucm  of  a  tmhL  lA  mwy  Mpt,  ihc  nHnnmUr. 
oBtion  Willi  tha  Uiggor*  fur  firing  «)(1  fci  Iriiiog  k  gu,  i«  ao  cunUivrd,  iW  i1m> 
ribh  Bt  the  holtn  otn  dcUcli  il  uiihoul  <|uiiltiig  liii  potL     The  (oIloBing  cut 


.  t 


rnitTwnU  ihe  Ub  biio>'  in  uw,  wldi  tbf  flun  bUting  orn  tLe  litad  of  Ilic  man. 
vlin  il  tprn  lUiiilinf;  on  ihv  bnUnc*  plAlc. 

BURNING  GLASS  am)  BuastKa  MiRiioa.  iDilramcnti  foi  cnnrtnlnlisg 
Vfon  ■  very  tmnll  «iirfa<;i>  lliu  nyi  of  llm  lun,  which  fall  upon  a  much  mon 
nltMlod  au«,  by  which  mrnni  nich  an  intriun  liral  mny  bu  proclucpil  u  to 
finr,  buRi,  or  rvJalilite  mod  luUloeoo.  Burning  f;liuic>  are  cnnT«x  1«niM, 
which,  K(!n<  iccordiag  (o  tlio  law*  of  irftncticin,  trnniitut  the  injt,  but 
inclin*  or  rvlWt  ibcm  lAWonl*  a  Mtrnnon  point  in  the  uin,  citllvd  lh«  focui. 
'Dine  were  not  rotircly  tinkiKinn  lo  the  KicicnU,  nllhougb  wc  have  no  i&inatt 
occottnti  of  (heir  ooniuurilon  or  prifiwinaTirM ;  but  in  mcdtm  timM  wiy 
pottfrfiit  iiulnimcnti  <^  thit  deiKTiplion  hnve  been  canitiuctciL  The  BUM 
cclchraCrd  ii  that  inado  hj  Mr-  I*arkrT,  of  FloetnilrMt,  at  tn  cxptuM  of  TOM, 
and  Mveral  jran  «f  Ubonr  and  mMTch.  It  comiMFil  of  a  Uai  compcard  of 
flint  f.\ii»*,  nhiob,  when  fixrd  in  iti  ftiuor.  cipowd  a  »uirf«o«  of  32  inehn 
diHiBcUr  in  thr  cirtr;  tlie  ilislaun  of  the  focua  wu  6  feet  6  incliei,  nn^  hi 
dlamHcr  one  inch.  Tli»  r*y«  from  tlili  \»rgv  Ira*  ««ro  no* Irtd  and  tnnimiilled 
itirourli  a  tiimll'^r  one,  of  13  in<het  diuneWr  in  Ihc  dear  within  the  frnmo,  lu 
focttl  Trnfclh  20  inchet.  and  (lie  dUmftFr  of  t\iv  fofiii  [  of  an  inch.  Anic(i|[tt 
MhiT  r«ma(kaU«  rfli'ttk  iiTuituod  by  ihlt  itiUrutncot  wnv  thr  follawiug:  3 
■rain*  of  call  IroQ  wrrc  fined  in  ten  Meinidi  i  2P  |;nuni  of  ^d  in  four  atcoucb ; 
To  ftnin*  of  iteel  in  twrir*  (*c«idt;  and  10  grain*  «f  common  limcitone  in 
Mty-fitf  icmndi.  'I'm  cut  gamMi,  taken  from  a  hmorlet,  began  lo  niii  the  ou« 
into  iha  ether  in  a  few  iccondiv  and  nl  length  formed  into  Mie  gletnilw  gamM. 
Th«  cUj  nitd  hy  Mr.  W'-dgwoodi  i»  make  hit  pyTomMrle  tMi,  run,  b  a  few 
PMunib   into  a  wblt*  fnanwl.     V»  tn  ttnrj  lo  add  to  Iha  account  cf  tbi* 
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vonderU  inriruuMei,  tliot,  atux  bting  oiri:ti>d  far  Mk  to  teveral  teuncd 
WKiatiM,  «e  bcliere  it  wu  icnt  i«  Cliiua,  «ill»v  «a  WMuliUun,  «r  anxuigat  th« 
pKMQU  trliUb  Mcainp«ni»d  Lord  MaMttney'*  eiDluuj'.  uid  wm  Oicto  Itfc. 
_  fiotniDe  ■uitrsr*  arc  cuiwatii  luimin  oi  TrUodun,  funurd  of  poti&hi-d  ibfUI  or 
tUttnd  gULt),  and  wliktk,  actiDg  br  the  lawa  of  Tidlsctwn,  throe  llrn  »;*  biult 
bile  a  poiiu  ur  6mu*  befora  dw  gUi*.  TbcM  imtrumcolB  Here  not  onl;  well 
kno<rn  to  the  WMtenti^  bid,  if  v«  inay  eniit  tlio  aeeountt  wlii^  kave  eomu 
duwii  lu  at,  tli«  tdku  of  Millie  of  ihdr  contriTBocc*  wcic  lupcnOT  to  any  pro- 
duced in  niodmi  limei  by  tilt  luns  ni«ani.  Archimi^n,  it  it  mid,  mluc«d 
lilt  Koinaa  Beet  under  Mareelhu  la  MhiN,  hv  buminjt  initrori,  al  *  bdwiliM 
diftaiiM ;  and  Proolua  ii  uid  to  bar*  burned  tbe  fleet  of  Vitellius  ai  ibc  liege  of 
Briutiuni  by  tho  aanw  B>e*ni.  Of  tha  modfrai,  llie  inou  nntArkabIc  burning 
tnlfn>t««r«UiMc«f  M.di*  VillcttiV*nd«f  BuSba.  That  of  M.  dc  Villcltc  «aa 
1  fsal  1 1  liMbM  dianatler,  and  id  locol  dutanco  3  fret  3  iiicbei.  [t  vu  cum- 
poaed  aS  lin,  copper,  and  iin  gUiMi.  Soiuv  of  iu  clFccu,  lu  found  by  Dr.  Ilurria 
•ad  Dr.  DcHguUei^  are,  tuat  a  tilvct  liipciKc  melttd  in  *)  tuinutci;  ft 
hal^Mony  nwltcd  in  IS  mitiulM,  and  tan  in  34  iiiiiiuu>i),  aud  a  iliniiiond 
weighing  4  praat  liut  J  of  iti  weJghL  Tlui  of  M.  BufTon  i*  a  pdyixedron, 
G  fM  brawl,  toA  aa  many  bigh,  ooiimting  of  168  imnll  mimiri,  or  flat  piecH 
of  lookinB  ^tM,  Mch  6  iiMlM*  tqiura,  uy  moani  of  aliich,  villi  tlio  fulnl 
i»y>  of  liie  tiui,  in  tbe  tnontli  of  Uareb,  lie  *ct  on  file  boordi  of  beech  wood 
•t  ISO  Ibot  dJalaoM.  At  anotbmr  linu  ho  burnad  vend  at  'KO  feet  diitiiiM; 
bo  also  nacJicd  tin  aod  leiwl  at  (he  diManco  of  bI>Ov«  120  feet,  and  lilvvi  at 

WfMC 

SmrON.  &  faiicDing  f«r  rariout  part*  ufdreu.  BdUoni  n»iy  b«  divided 
lata  two  fanenl  elaiao*,— tlioM  wltb  ihtnlu,  m  loopt  of  mclol,  for  the  purpooa 
of  Wiftfhif  then  to  soraitiitii  *Bd  tboM  williinit  aluuilu ;  aiid  each  oIbm  u 
munfacUnd  frnm  a  gnat  variulj-  of  matetiuU  uid  by  a  variety  of  tnethodi. 
Uf  buitoni  with  ibanki  tlie  grootcr  iiumbn  are  coinpotod  of  mttal.  kIlliouj|fa 
glau  and  inotbtr  of  peatl  ara  alao  emelovcd  for  tbe  purpoto.  Metal  bultona 
an  tanned  in  two  diBmnl  ssji^  the  blaalu  oi  Iiimn  at  tlio  buttona  belaj  eitkrr 
eait  in  a  mould,  or  uaiupad  out  of  a  (boot  of  metal;  tho  fbtner  mtuwd  ia 
gtneratty  employod  for  uaklnf  while  metal  buttom,  and  tiio  latter  tar  pUleil 
and  gill  button*.  To  caat  buUoa^agiewl  uumberofiuiprMiian*  of  the  pattern 
of  the  button  «r«  taliMi  la  aan^  and  in  the  centre  of  each  impreinon  it 
iuMTted  a  iliaiik,  tbe  end*  of  wfaich  pngcet  b  liltle  nboro  (he  turiacu  of  iIm 
land,  and  fuMil  SMtal  1*  pourtd  over  the  mould.  When  cool,  the  liutioin  are 
Uken  front  the  mooUi,  and  aAor  hnag  e\taatc3  from  rand  by  bnuhiii^,  az* 
pboMl  ia  lathe*,  iIm  cdsea  an  bmied,  the  face  and  buck  iiiiuoilivil,  mul  ihf  |in>- 
jootiog  pan  of  tiio  thaait  abo  Unnad.  Tbu  bntloiit  ar*  tlirn  poliihcd  by  lulibiag 
lb*  MS*  upen  a  board  ^toad  with  rotten  alone  of  diff.-rent  drgreci  of  liniuiwi, 
aad  aftarwafdi  bjr  badDg  held  agaiatl  a  rerDtiiiig  boim]  covvn'd  wiih  iMtbw, 
apoawhidiiai|a«adaTaf7lta*|iowd*Taf  thaaanematoriali;  liaallr,  they  ar« 
■naOMd  ca  •  aievo  «r  grating  of  vtro,  and  ininttacd  in  a  boiling  •obiloo  of 
graiiuTatad  tin  and  erMm  of  tartar,  by  whidi  maani  llielr  nit^m*  becoaio 
eorcrad  wltb  a  thin  layer  or  waifa  of  tlic  metal,  shlch  imprDvei  ibcir  wIhIchfm 
without  iiijuriiig  their  poliib.  The  blanki  of  olalfd  buttona  aia  cut  by  a  lly-pr«a« 
out  of  cofipcr  pUlv,  (oattd  on  on«  lid*  witn  iUvrrr.  Thay  arc  thm  aiincaled 
in  a  teiMea,  aad  anJarwaida  ataiapad  by  ih*  dcaceot  «t  a  in^bt,  u  in  a  pile- 
driving  machine,  tbe  die  baing  (is*d  in  tbe  lower  luifao*  ef  ifa*  vaickt  1^  aol* 
dcring  of  iba  afaouk  il  parfttinad  on  oa^  button  •opamtelr,  by  the  flatfa  ef  a 
lamp  anid  a  btow-plpe :  the  cdra  of  plain  buttona  aranaxl  filed  onuotk  in  it  tolh^ 
and  ifae  bntt«n*  ar«  afterwatw  bolird  iaatolutlooof  eranm  of  tartar  and  liliorj 
Ihi^ara  than  plaeod  laalathe,and  thabaek*bnubcd,aitdaAtfwanl<butnlih«d 
with  Uood^toae.  The  iiMtala*edfb(  gilt  buttona  i*  an  alloy  of  oofipar  and  tiBA 
Tliii  ntlal  il  rolled  out  into  «lM«t*,  and  Ih*  blaak*  atanped  MM,  which  are  ibeu 
plaaiahod  if  intended  for  plain  buUoai,  bat  if  for  fimiw  butMK  >)•'  impKa- 
■ion  h  now  given.  The  aluiika  trt  Dext  attaohed,  mieh  il  tAeiad  aa  Mlowi : 
taeb  blank  h  fumiahod  with  a  pair  of  unall  (fring  twacNra,  which  bold  (he 
ahaak  dowa  ufao  it  on  the  jiropcr  planv  aud  a  raall  fuaatity  of  aobbr  and 


su 
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rcMii  ii  aiFplied  to  taeh.  Thejr  an  then  expoted  upon  an  utn  plate  to  A  liaU 
■uflicient  to  in«ll  tlie  •oUcti  by  which  the  dian^  b«cooici  Gxtd  to  the  tntkn; 
And  «kll>(  ftlU  warm  lh«y  u«  p1anx>d  into  nitric  acid,  lo  T«muva  ilia  «xide 
fbtmcd  on  the  tiurocc  by  the  but  ciiiploved  in  aaldcrinic  the  ibiRkh  Th«y  ara 
tfam  phucd  in  a  luthr,  the  odjcr*  tuiiitJail,  aiid  the  Bunacei  rough  bumiuHci, 
triiiek  Tciidfn  ihrin  roady  tof  ^ding.  Piva  grain*  o!  gaii  ara  fixad  by  An 
of  I'iu'Iiament  ai  ihc  leaat  quuMity  to  be  cmphmJ  in  nld>ng*fcrOMof  buttona 
of  1  tncli  in  diamaUr.  Att  amalgam  la  fannM  of  cold  aad  menmry.  Mid  tha 
battoni  arc  placed  in  an  uMlien  veMd  alon*  with  ue  amalgam,  logelfa«i'  with 
M  much  aquaforti*  aa  will  iniHiicQ  the  whole,  and  the  mixture  ia  atiircd  with 
»  brush  aniil  the  buttona  are  completely  wbltannL  To  diMipate  the  quieknivar 
tha  httttoni  are  ihaktn  In  an  iron  pan,  placed  over  a  flro,  until  the  quiokdeer 
begini  to  mdt,  when  they  are  ihiown  iuto  a  felt  cop  odO  Mined  with  a  braiii. 
to  anrend  the  amalgam  equally  orer  their  ntrAcea;  after  which,  they  are  retutMd 
to  llif  nan,  and  Ihc  mrrcuiy  rolatilizcd  complclcly  by  the  inereiaaea  hatf,  learing 
the  gold  cvpnlt-  spread  iii  a  thin  Kim  ornr  the  surface  of  tlw  batMn*;  they  ara 
then  buriiiiihcd  in  a  lalho,  which  coroplalM  tha  operation .  The  betitr  mk  of 
button*  undergo  the  gilding  prooen  twioa  or  lliricr,  and  net  diatiri^lebed 
Beeoidisgly  ta  "double"  or  "Irvbts  gilti"  Glaaa  buHou  arelbmod  of  glaia 
oompreHcd,  wliila  in  lhi>  fluid  >t»i<.\  in  muuUi,  In  whleh  A»  Aaak  h  iaMtted, 
and  when  the  giaa  become*  cold,  the  ihank  i*  Graily  retained  in  It*  plaot.  Ia 
moihrc-of-pi^arl  biiitom  the  method  of  imerling  the  iliack  I*  extremal*  ing*> 
uious :  u  liuli;  is  drilled  at  (iit  back  and  nndafcut,  that  ii,  larger  at  Aa  ooHoni 
than  at  lop,  and  Iho  ihonk  bi-ine  drinn  in  by  a  dcady  atroke,  it*  extremity 
expondi;  on  itriking  agaimt  the  boliam  of  the  hide,  it  became*  GtimIj  riraUad 
Into  the  button,  forming  a  kind  of  dove-tall  Join  I. 

Balton*  without  (hiinka  are  of  two  kiiidii  the  fint  arc  nmply  dieoe  of  bon^ 
bonr,  wood,  or  oihcr  tnaleriBi,  with  four  holea  drilled  tliTOueh  the  face,  for  tha 
puTuoic  of  KwluK  them  to  the  ganneut.  Hon  butlone  of  wi*  deacmilion  on 
mue  ftwn  cow-houCi  by  preatlng  ihem  Into  liaaled  mouldi.  The  boon  hseing 
hatn  b^ad  ia  water  until  they  ore  ioft,  arc  lirat  cul  into  plotca  of  tha  raqultUa 
■hiekne**,  and  after  into  tquaret  of  the  lixe  of  the  dianelcr  of  die  button,  and 
•fterwarda  reduced  to  an  octagonal  form  by  catling  eff  lh«  oomeri.  They  are 
then  dyed  Ujick  by  inunening  them  ia  •  catddran  of  kwwood  add  Ciwparw 
mixed.  A  quaiiiiiy  of  mouldi  Bomtwhsl  rnemMing  bnlM  nouldi^  ana  each 
fhniahed  wiih  a  Dunibcr  of  (tecl  diea,  are  then  heated  a  lltlla  above  the  point 
of  boiling  water,  nnd  one  of  the  octagonal  plecsi  of  horn  la  ptac^  bvlHven  aaeh 
pdr  of  dieii  and  the  mould  being  riiul  it  eemfttmtd  in  a  Knoll  icnw  praa*, 
ttul  la  a  few  mlnntea,  ilie  horn  becoming  aoftened  by  Uw  lieat,  reocive*  the 
hnpreaaJon  of  llio  die,  nftn  which  ibe  edgta  m«  clipped  off  b^  (liaan,  and  then 
rounded  in  n  latlie.  Tlic  holn  in  butloai  of  thu  detoriptuin  arc  drilled  by 
IM«Iil«f  a  lallw,  rtpreatnlnl  in  the  onneitd  engraving.    Fouitpiiidlci,  of  whidt 


Iwft  only  a  a  can  be  se«n.  are  •iioporled  In  hi'tringi  al  i,  and  by  the  (vnlro 
pcjiila  ec  no  in*do  to  rciolie  with  great  velocity  by  mcani  of  t*'o  baudi  J  d 
[iwriiig  vm  pulley*  1 1  fixed  upon  each  of  the  ■piiiiUci,  each  band  drirlng  two 
Ipiadhi^  Utd  xecdring  motion  from  a  wheel  worked  by  a  treadle.    At  the  end 
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see 


or  «wh  of  ill*  ipindlN  n^  li  •  hook  iinlUne  ihcm  to  Tour  Mlior  ■|i!nillM//ti]r 
■imllw  hooka  M  on*  *ni,  the  otbtr  end  of  Ibc  niindiM  pnuiiiK  llirsufjb  foor 
■iiutll  holn  in  the  |iUte  ),  md  llio  projrctiog  poinbi  helne  f<-nnn,\  xMo  miall 
drillt.  The  butl«m  ■>  pUced  iii  n  conmro  rr^t  A,  uid  iiiii.hi'd  [nrward  ^ninxt 
thr  drill)  hy  a  plcoe  of  VDoii.  Tlie  lundird  ;  con  be  cxcbMigfd  for  Bnolber 
nilti  hole*  morr  or  leu  npsrt,  otid  thv  ml  A  can  b«  wt  at  »oy  htlghl  la  tuit 
ttiflbrfM  lilrj  buttoiia.  A*  ilin  npindla  hoita  in  llif  pJutc  j  are  nearer  tojtdlieT 
than  iho  holea  In  llic  ■londu'd  b,  tha  (iMnidlM  //  tonrcrge :  the  hooLi  i&  the 
tpind!p>  am  therefore  ntvcunry  lo  lurm  a  luiiivnal  joloL  Tlif  wcond  Atterif- 
liuii  of  hulloHi  without  shanlLt  continu  of  Iliin  diK*  of  wood  or  bone  eallci] 
moulil\  <«v«reil  wiili  ulk,  clolh,  or  olhtt  ■imitar  matcriaU.  The  bone  for  iho 
HMolili  i)  nndv  I'roln  refuse  rlii|i4  of  bona  aan  into  thin  flakM,  and  bno^ht 
into  ■  Hrcular  furrn  liy  two  oiMTittionm  Ittiutraud  by  Ibe  acr«ni|MnyiiiK 
Mijcnring.    Un  one  end  of  the  (pindle  a,  which  rmhf  in  bearing  ai  fr  ^  (a 

^^^^^■Rwed  a  tool  e,  nnd  on  the  oibrw  an  Iwo  collar*  dd,  between  which  a  lorked 
j^^^^n^nr  e  enbracn  ihe  ahafl.  the  fiilcnim  of  wUch  »  si/.  The  ipiadlc  a  u  pat 
r  mr.| ...,.../.  .      .    .i~. 

I  w«*k< 


m  nfM  iMilkni  hy  «  band  g  p*sing  onr  the  pnlUy  i,  and  otwr  a  band  wlicet 
wceked  by  a  tnaattc;  and  the  wcofanui.  holdii 


the  material  { for  the  mould  in 
hii  right  fcand,  agaiml  a  place  of  wood  i  (innly  Keld  down  in  the  iron  itandard  I 
by  two  aenw*.  b}-  meani  oT  ih*  lever  hehl  in  hia  bft  band,  he  ftdvancn  the  tool 


e  ngaitM  Ihe  motrrial  iof  ihe  mouM;  the  oentral  un  of  iIm  tod  drillt  a  beli> 

the  oi 
r  ibmuKh  Iho  Ibicknou 
mifiice  i)  rut  iniooth  try 


n  deep  citcle  CDltiti; 


otbti  two  poinij  deicribo 


drawn  Iinfk  a 
|Kirlion  of  ihi 


rr  or  tiir  iiitenoeii  nouin,  wDUat  the  otbti  two  poinlJ  deKrUw 
itic  hiJf  ibmugh  Iho  Ibicknou  of  the  maurinl,  and  the  0at 
x)tti  in  ihii  EntiTinediale  part*  of  the  tool.    Tlia  tool  h  then 


and  the  material  ahifted  lo  brinK  a  freih 
oppwii 
of  Ihe  iiialerial  will  Hlf<<id,*To  <!■■■*  half  etutbieuglL  the  oilier  ndaiai 


liitic  hy  the  Icvtr  e,  ana  tiie  matenol  liufted  lo  bnnK  a  I 
Burriicf^o|ipwiw  Iho  tool,  and  when  a*  many  mould*  aa  Uie  jiloK* 


tlinnigh  Uio  ccuUr  of  the  intended  Mould,  whibt 

of  the  mai^ifll,  and  ih 
if  the  tool.  Tlia  tool  h 
iteriol  ihifted  lo  brinf  a 
I  a*  many  mould*  aa  the 
or  the  iiialf  nal  win  hIK-ki,  are  ftaiu  iiaii  etu  Uweugh,  the  other  nda  ia  prewntnl  to 
Ihe  tool,  and  tlie  centF*i  point  of  h  being  inmtad  in  the  hot*  nude  in  tlie  6nt  part 
of  ibo  cfmalion,  Il>c  oilier  two  leelli  out  anollier  deep  circle  exadlv  oppMile  tbe 
(onner  one  through  ihe  rvmainin;  wibalMwe  of  ibr  mntiriol,  and  tbe  faould  ia 
left  aticUnf*  on  Ihe  lool;  by  drawing  back  dio  let  tr  <  the  loot  reordM,  and  tbe 
liiouUL  ni{<(in|!a  fixed  iron  gilate,  ii  pushed  off  ibc  tool,  and  fillt  inio  a  umaU  box  m. 
Cover«l  buuoD*_  baT^ng  oome  loto  vory  gmiTal  iii«,  ruiaui  JDipm-einenU 
nave  bfsn  inlrodwvd  in  Ihe  imiiufactitre  u  Ihcni,  and  paUnI*  (at  tbi*  putp 
have  been  granted  to  titiuiiii  parlioa,  aa 
SonderK  Needham.  Aincworth,  Chorch, 
andelktfi.  TheMlowiogiaMr.  Sandm' 
method  of  miiliinf;  oowrd  butioni :  a 
liece  of  the  material  wilh  which  ibo  mould 
be  coTcted  in  cut  uf  a  ciroolai  ibBpci, 


iputpooa 


piece 

Utol 


aomewhil  Urgtt  tliaii  th«  inleiidrd  buUon ; 
■poa  tbi*  ia  nlaotd  a  diic  uf  card  of  the 
e«acl  liie  of  Uie  butim,  aad  next  a  diac  of 
oaper  coated  wtlb  an  adheMee  comiwaltion, 
IrUeh  will  become  mA  and  slicky  by  beat ; 
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and  upon  ibete  ia  laid  a  butlcm  mould  t  having  four  holef,  thnw^  whkk 
ibreadi  or  Mriiigs  have  been  pasted  lo  form  the  flexible  cbaak.  Then  cdrtnUr 
diaea  being  put  together,  are  tlien  laid  over  a  cjlindrical  bole  in  •  malid 
Uoek  a,-  thu  hole  being  exactly  the  liic  of  the  intended  buttOM,  and  tbe 
covering  of  the  button  being  larger  than  the  hole,  when  the  disci  are  puahed 
down  into  the  hole,  the  material  of  the  coverine  vill  wrinklG  up  oo  tbe  edna 
Toond  the  other  diici.  The  tube  b  b  it  then  introduced  into  tli«  cyliudnal 
We,  and  it*  lower  edge  being  beviUed  inwardi,  will,  ai  it  ii  preand  down, 
nlher  the  ptatei  of  the  cloth  on  the  edge  of  the  button ;  towanU  tba  oenti* 
H  a  metal  nng  w  collar  e,  having  teeth  round  iti  edge ;  tomewbat  like  a  crown 
•aw  it  now  paned  down  the  tube  b,  and  driven  widi  conaiderable  fbrco  b^ 
the  punch  a,  and  the  block  a  having  been  previoiulj  heated,  the  iilliiaiia 
matter  will  be  loftened,  and  cauie  the  leverai  dian  to  alick  togetba,  «hkk^ 
when  taken  out  and  be«nne  cdd,  will  be  yep/  firm  and  retain  iti  ih^o, 

a 

CABLE.  A  rope  of  lar^  diameter,  by  which  ihipi  are  held  to  their  anclion 
or  moorings.  The  materuli  of  which  cables  are  formed  are  verv  varioua,  aa 
ban,  hemp,  sunn,  and  coir,  or  the  fausk  of  the  cocoa  nut,  and  latterly  iron 
ebaini,  of  a  particular  coiutniction,  have  been  eiteniively  uied,  and  an  com- 
mool;  called  chain  cable*.  Cable*  are  composed  at  ettbsr  thm  or  four  ropca 
twisted  ttf^er,  eadi  rope  conaiating  of  either  three  or  fixir  etrand^  each  atrand 
containing  an  hub!  number  of  yarDs,  which  number  depend*  upon  the  diameter 
of  the  cable.  Cables  are  denominated  by  their  circumference  in  inches,  as  a 
2Z-inch  cable,  meaning  a  cable  22  inches  in  circumlerence.  The  length  of  all 
cables  ii  the  same,  via.  120  &thoms.  The  larger  class  of  ahijia  in  the  navjr 
and  in  the  £a*t  India  Company 'i  service  ate  luulilly  pmvided  with  the  followiiur 
cablet :  via.  two  apliced  together,  for  the  best  bower  anchor ;  two  for  the  small 
bower  anchor;  two  for  the  sheet;  one  spare  cable ;  and  one  cable  for  tba  stnun 
anchor.  The  chains  emj^oyed  fbr  cables  have  a  thort  slay  bar  in  tha  middU 
of  each  Unk,  toprevent  the  sides  collapsing  when  the  cable  is  mpcrd  to  • 
heavy  attain.  Tie  tium  of  the  links  and  stays,  and  the  mode  of  ^|dving  the 
latter,  have  formed  the  lubjeets  of  numerous  paleiits.  The  aimezed  figmaa 
reiMetent  oi^  of  the  links  of  Mr.  Hawks'*  "  Patent  Chaina  for  Cable*  and 
Hawsei*,''  and  also  iUustrate*  the  method  of  forming  them.    Hm  Borelty 


m  the  form  of  these  link*  contiits  in  their  being  thicker  at  tba  btmJtflxn  at  &■ 

ades;  whereas  in  most  other  chain  cablet  the  link*  are  utber  dte  sum  ibiekBM 

&TOugbout,  or  are  auialleiit  at  the  bends.     The  iron  rod  a  a  of  whklt  the  link 

is  formed,  it  will  be  seen  has  bulbous  en- 

largaments  at  regular  distances  asunder; 

these  are  produced  either  by  cavities  in  the 

rollers  betweeu  which  llie  rod  it  drawn,  or 

by  swaging  or  forging.   The  rods  being  cut 

into  exact  lengths,  Lhey  are  turned  round 

into  links,  and  tlie  ends  welded  tc^^er, 

vben  tlt^  bulba  ahoutd  be  lituated  exactly 

Hi  the  ends,  as  reurewnted  by  the  annexed 

fgalr  tX  a  a,  odJ  the  atay-hsr  b  inserted. 

Chains  fur  cables  are  commonly  mode  in  lengths  of  10  fatboans,  eonneoted  bf 

a  bolt  and  shackle,  for  the  convenience  of  sHpptng  on  in  an  emergency,  ••  cutting 

is  of  course  out  of  the  question ;  and  at  even  30  fathoin*  is  a  nrivel,  that  tha 

chain  may  not  become  twisted.    A  simple  and  effectual  tUfferlia  chain  cablaa 

is  much  wanted,  as  considerable  difficulty  ia  frequently  cinmtlead  in  "  hhoging 

K  ibip  up,"  as  it  ia  termed,  when  it  blowa  huid.     llie  otoinaiy  Mopper  consiata 

uf  two  concave  plates  of  iron,  belweeD  which  the  chain  pMMaj  Ifaaloww  pUM 
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I.  fimOy  •ccmed  U>  tb*  <l*!k.  wJ  ih*  ■«pp«  p»rt«  twM  tip«  •  '"•e^ .  *  '<«« 
iron  bdl  ■  iii»«t«d  into  ■  wck»l  c«(  upon  *•  BpP«  P*".  ••W  «"  "»•  ""*"' 
•wl  of  ll>«  bar  U  lUiKbrf  *  UcklB.  bookri  W  n  boU  w  Itodwk ;  md  •  ■twbw 
of  men  bting  n.iionwl  oi  xbt  lukK  bjr  hwiliBg  uom  »  lh.y  cwipfc-  Um 
coble  so  liKbtly  bct«cMi  tl.«  iilnw^  <u  M  Pf**onl  tbe  tabta  rowung  oul.  or, 
bi-  lUckini  it.  »li"«r  i(  u.  nui  (reriy.  Tbw  ftpp«r«M«  frcmenar  gwc  w«y. 
•k  ooeJoM  Mriew  lUmng..  Th,  following  iuhrtil-le.  inwl-«l  by  L»ul. 
KootMn.  R.N.,  hM  bcon  •{1>»*«d  "T  »•«  ^"'7  of  Art-,  "b»  !»•"  P'^'«~ 
th*  l..«ntor  nib  llM  rtlwT  Vrfo»  DiodnL  Th.  fipiro  wpct.-nU  ""  "^ 
,U«  o(  (hB  OMt  •*  dw  detk  wbaw  th*  Uopptr  a  a  u  fi"d ;  ilm  Moppw  ta 
roRxod  uf  M  mw  hoak  or  <Hp,  Oimiof  npon  •  bolt  m  ^  iM  b«  »  '•-  biib*  of 
eh>bB(Uicotb«»«Bd|  rfoDd*»*op<irt»omo(l»ob«(UBi;/p«lotu»«ctMai 


cable,  b(U  faM  by  th*  Uocper;  7  ft  Mjuue  bar,  gliding  tiimucli  tLa  bMm  4,  mi 
thruiigh  aqoare  bolci  in  lt»  mola]  facing  plalu  k  i;  1  ih«  Mok  ia  ibe  did  «l 
th«  barjr,  «hicb  take*  (he  link>of  theiloppct;  i  a  douUe^hmdtit  Kiew.  on 
t)u  olbw  «nd  ot  Athtg:  J  the  Krewed  om  of  a  crank  handle  m,  fltud  on 
thetcrewA;  lb<  oth«r  enil  Iutm  litAy  in  tha  plaleao;  pf  ike  bulu  wbkh 
teciirv  Uiii  plate  to  the  bcain  r.  By  turning  tbe  crank  one  way,  it  will  b«  nen 
tlial  thri  cable  will  be  tightly  vrcHed  by  the  ilopper  aninil  the  iron  knee  o,  and 
by  HinMng  it  tht  oihar  way  tbe  fnatan  b  wlajwi  1^  aUding  bar  ^  ii  ihowii 
*vn*iM«  aboTe. 

Mr.  WiQlam  Shelloa  Burnett  had  a  patent  for  a  cable-ttoppn-,  of  which  tbo 
felkiwing  ia  a  deatripllon.  Tliii  appnrMut  t«n>iat«  at  n  metallic  box  a,  oto- 
toinbig  a  ipirBliy  coiM  ipring,  througli  the  ceottc  ot  which  paiMB  langitudinaUjr 


a  bar;  one  end  of  thia  i*  atrongly  rivettad  to  an  lr««i  plate,  and  like  other  tcv- 
mlnalM  In  a  laiga  eye,  br  the  rec«ptioB  ot  a  bo«li  at  a  tope.  How,  mppedng 
the  cytindrr  a  to  bo  mad*  b><  at  i  to  aotna  Mapb  purl  of  a  tUpv  anl  tho  <aUe 
c,  whach  pane*  «n*  the  ndc  of  a  lUp  4 1*  have  an  anchor  attached  to  tha  olhar 
•xlrfnl^,  whtl  mij  Mnis  eemei  npoa  ii,  the  bar  i*  drawn  nor*  or  l«a  «at  of 
the  qilindcr,  coiapretdng  tho  iprio^  thoa  aflbrdliig  an  ataiiie  roulanach  whkK 
eentiiMially  imawaiing  with  the  force  apgdied,  tim  prevent  the**  aedjwiu  at 
t«*rfaw  away  the  fbMHiiagi,  which  mii|hi|  wiilMut  Mth  apparalM,  ba  th*  ramb. 
It  ii  M  course  that  thia  coniriTBiM*  u  t^piaQy  applicable  to  anjr  athtr  laekla, 
whltfb  It  will  alway*  k*«p  b  a  ptvpn  alai*  of  Icimuw  aftv  the  can**  of  the 
adivntitknii  itraln  hu  cea*od  to  opmtt. 

CACAO  NUT,  M  Cocojb  An  obloog  roundiih  uat,  neatly  the  ihape  ef  an 
almood,  bM  Ui^r  1  ih*  alwll  daik-coknind,  brittle,  uu)  thin ;  lb*  kerad  both 
extomadly  and  mtetnally  hrowniib.  It  la  the  prudiic*  uf  a  mall  iroe,  th* 
Ctnma  C^ern*,  boariag  a  large  ftuit  iJLo  a  cucumber,  which  ocatuna  thittv  3* 
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of  ttitu  nitit  Chocolatf  I*  pr«pa»d  Drem  th«M  nuU.  A  patent  itbi 
hltl;  obtained  for  a  nrepnrnlion  of  cocM,  cnlkd  *' Mantioir*  Kllract  oT  Cocoa.** 
The  ipcdlicnliaii.  which  ii  dated  the  lOth  F^mary,  lSS0,4r*mttt»^evnKtm 
t»  coiiiid  in  bailinj;,  for  un  hour,  a  gxiund  of  powdarad  cocoa  in  a  gmon  «t 
walari  tbc  mixture  ii  then  to  be  pawed  lhiva|[h  a  mm*,  and  lliB  efly  nailer  l« 
be  (kimmed  from  the  ■urfaoe.  It  li  d«iI  to  Im  evaporated  in  a  water  bait,  till 
It  awiunM  th«  coMiuiuaoe  et  treacle,  vhra  it  i*  to  b*  prtaerred  Cor  tu«  in 
battlci  mil  corked  and  acalcd,  m  a*  l«  Kedcr  them  imperTioiu  lo  llio  air. 

CAISiiUN.  A  Idnd  «l  ohMt-framed  or  Aat-boHomed  boot,  lonutimct  tued 
la  laying  llie  plcre  of  bridge*  in  deep  or  ragnd  riTor*.  The  ealiaeni  I«t  lUa 
furpoia  oooMt  of  a  rcty  lUrong  plalftcm  cf  timber,  to  vliich  are  attachad  tha 
two  Kdei^  in  aueh  a  muincr  ai  lo  admit  i>t  thdi  temorid  wfaeti  no  longer 
re^olrad.  TIim*  ildea,  vhlch  ore  nlao  Tery  dronicly  framed  of  tinibtr,  lo  rMial 
the  Krcal  prcnnrF  of  the  vatrr,  are  currei)  lominU  their  estremitiei,  to  u  to 
Ricci  i>ach  ollivt,  und  form  a  Kiliriit  nitj^Io  iip  and 
down  llio  Hlti-aiii,  atii)  indoiiiig  it  tpocc  wmcwhal 
wider  than  the  fmindation  of  the  pier  of  iha 
btidee.  Tbc  lile  of  tlio  iilur  being  lovrllvd  by 
dnagiiii;  or  ollicriruc,  the  cainon  ii  braught 
over  llie  ipot,  nod  moored  in  the  proper 
potidon ;  two  or  three  of  the  1ow«r  ooursM  of 
matonry  arc  (hen  btiilt  upon  (ho  platform  of 
the  caiitoD,  and  Uie  water  ia  then  ilowly  ad- 
iiiitled  by  a  ulnice  In  the  ealMOD,  lo  a*  l«  cnuaa 
the  caiuun  In  >viil<  Into  ite  place ;  and  to  prevent 
the  eUccii  of  too  gttnt  apnwure  of  water  » lien 
tlie  rlM  aiid  fall  uf  the  tide  la  f>in>ld<'r«bl<>  (li« 
water  ii  genemlty  admiucd  lome  time  before  hish 
water,  and  pumped  out  again  aftiT  the  ebb  tide 
ha*  commenced,  <□  that  iliewoikmwimoyratunia 
AnrlabourebelbrvloiriTater.  When  the  uuuomjr 
i*  brought  up  ai  birh  aa  tlio  level  of  the  water, 
the  tidra  of  the  caiuon  lire  dvttiched  from  tlie 
boltom,  and  removed.  Woetminiter  and  Black- 
friars  biidgci  vrerc  built  on  caiHoai,  but  the 
prcrerenee  it  now  generally  L-iven  lo  colTer  dams. 
A  patent  wm  obtamvd  by  Mr.  Dcehle,  for  con- 
ainicliug  jcltiee,  pien,  quaj"*,  dtc.  by  mean*  of 
vhnt  he  icrmi  "  metallic  eaiMoaf,"  or  a  ptmiUar 
doKription  of  enit  iron  boxei,  tarioally  combined 

thv  dovetailt ;  theie  hoxci,  when  fixed  in  Ihcir 
loot*  to  form  a  pier,  or  quav,  &c.  are  lllied  with 
quid  lime  and  nibble,  whicfi  Mon  teti  hard,  and 
fonna  a  aolid  inau  girt  with  metal.  For  the 
belter  clucidnlicin  of  the  plan,  a  few  of  the  more 
•implo  fermi  of  caiuom,  and  their  mode  of 
mtfin^  a*  oxemT'lilicd  in  lliv  eunatnictiun  of  a 
pier,  ore  engraved  hcreuitli.  Itm  caluon  ii  open 
genmJIy  both  at  lop  and  boltom ;  the  thickneu 
of  the  aidei  prO|Kirlioned  lu  ihv  Hlreligth  and 

rrihr mpured.  lliinropoicdthateuchcoiuun 
T  ten  in  length,  S  feet  in  height,  and  Irom  3 
lo  ft  faet  in  wldtli,  according  to  the  nalnro  of 
lh«  work  ia  which  it  it  to  be  \itttl.  Caiaeoni 
conatlluling  foundationa  ahould  be  eloaed  at 
botUm,  and  in  raiting  one  tier  above  another,  each  layer  would  become  onilcd. 
lo  (faoae  immediately  above  and  below  It,  hv  commenoiiig  the  allemate  I'eitical 
•oorw*  with  a  holfeaiifon.  fig,  t  ii  the  plain  oblong  >qiiare,  with  doittalli  at 
iha  end*,  only  applicable  lo  ■traighl  tinea,  either  in  banlring  exposed  to  ibe  water, 
•r  to  Ibe  ioieriar  of  heavy  norki,  aacnn  (aU,  or  in  braoingi  and  butUMae*  to  U 
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In  III*  •Mtk  Tliit  form  iifaniU  bul  lilile  variation  in  ila  •ppticUton, 
■nd  ncoM  in  ttt  xtvuicth  or  fftnfiQr  bnrand  vIiai  majr  be  i^iied  br  incrcuiiLC 
Iha  tbickjieM  of  ita  hiIc).  Fig.  3  u  tb*  moM  uoinnal  tana ;  ii  «n«v  b*  Mul- 
tiplied M  aajp  cxtoiit,  }M  i)  parfKt  in  ItMlf,  rtouiring  no  dango  or  fimB  on 
tlie  ndo  to  bniali  a  aorli,  and  ibe  tnda  biav  &•  convnlMtly  csmploUd  by 
dDlDg  op  iho  donuU  groovo  with  ■  portUdo  bair  da*ala£l.  Itf.  3  it  tho 
ndiiM  Tom,  wkicli  ni*v  bo  mod  In  ■  wvni  lino  obag  tin  ctmt,  shv*  ^ol 
■trt^th  k  requirod ;  il  mm  appliM  lo  pien  ond  baaliooi.  TV  dolUd  pToJccboii 
i*  the  half  dav»lul,  which  »««ld  b«  n^ircd  lo  atUcb  il  to  the  cnm  tort :  or 
ihe  ndioied  «omkiii,  ahould  it  bo  cotwidortd  nooMMrjr  (u  aM  aooUiar  wavi4 
line,  would  girt  (lie  tffcct  of  arch  oad  oounUnreli.  >w.  4  i*  •  Todioted  eainoA, 
haviiif  eitra  dorcUili  f<a  unltii^  tho  main  lino  10  Uie  baition.  Anv  aiiKl'  ouy 
thui  bo  gained,  smply  by  mowing  tbia  cniaMn  in  iIm  bauioii.  in  lb*  diraciioii 
nquir(xL   fif.  3  b  ib«  tMminatloa  oT  a  |aCT  with  a  bialion :  tht  ciicrnal  doUed 
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lioa  ^MW*  Uiu  boundny  of  ibo  ilopod  bank ;  At  cr««*  forti  ar«  inirodoMd  at 
Mu'taUc  duUiiCM  lo  Inaorc  ftcal  itabilily;  and  tlie  inner  doTFtulvd  grooi^ei 
being  led  m  tlio  inner  lin««>  »iU  toable  lb*  cnginMT  to  add  croia  foru  and 
buKrMH*  lo  anv  exlfol  lt>al  nay  ba  toquiKd. 
CALAMINE  An  ore  of  one,  principally  Died  bo  makbtgbtaM- 
CAI.CIKATION.  ThoproMW  by  wtiick  anna  bodin  aro  rondw«d  redocible 
to  powder :  it  tontiiU  in  txpomng  ino  aubotnnoM  to  a  tinng  beat,  to  u  to  dioi- 
naii-  the  «aU7  vf  cryiialliiatiMi  and  oilier  TolatHo  portiana, 

CALCULATING  MACHINES.  MacMaN  dftviita  tot  bciUMine  arilb- 
metiMl  oompouiiaii).  f  nxa  ■  rtmou  period  of  antiauity,  nrioiu  ■•wank*) 
davioM  wer«  metled  to  for  thiipurpow.  AmoagU  tli*  OT«*h«  and  Eomui^ 
an  iniinimeni  taUtd  "  abacu*  wat  employed,  conntting  of  a  iwnibeT  «t 
paraUtI  Ibteadi,  upon  nhtdi  woe  alnii^  ■  number  of  beoda  fur  cmiiitm,  to 
ropraaint  aniti.  Icm,  liuiidrcdi,  tto.  Tm  Cbinma  at  ili«  prtsml  day  dm  in 
tlicit  computatlona  ■»  inttniinonl  coUi^  a  *wantian,  nearly  rcacmblng  tba 
Orirk  abAOiM^and  which  may  now  b«  rati  oith  in  the  toj^op  of  LoodoB. 
Thire  ar*  liuxe  and  *mall  awanpana ;  ihooo  for  mercantile  purpenti  cooMit  cf 
many  ro«i  orfmall  ball*  aUnng  on  nina,  c«aitaiiung  fifUon  bJla  on  eaohtwllb 
opue  for  Ibcir  bciog  mored  up  and  doira  with  eaie.  Tbtaa  niwi  of  baDi  an 
divided  by  a  crow  bur  of  wood  Mtendiiig  from  ilde  to  aide,  tcSTTng  five  balk 
4bovc  and  ten  below.  Eocli  ball  of  tbc  nppM  row  it  cf  the  value  of  lh«  tan 
balU  on  ilic  lower  row.  and  bjr  nwring  dowD  to  the  bar  on*  of  lb*  opper  ball^ 
tho  ten  lower  ball*  wliicli  had  bMn  mortd  Dp  lo  llio  bar,  an  at  liberly  to  Npn- 
■snl  any  furlber  mm  until  they  bave  aJI  again  reached  tbc  bar,  when  a  aocead 
boll  ia  bruught  down  rram  tba  Hppcr  row,  and  lO  on  i;titll  lb*  five  ball*  on 
^^L  engi^od.  wfara  their  valae  b  reprMontod  by  ono  boll  on  the  adjouung  wire  on 
^^1  tha  left  bud,  and  ao  on  l«  any  amount.  Tbeae  inainrnxnta  ore  iwivvmUy 
^H  employod  ihroni^t  CUna  for  Ibo  punwaea  et  oomputalkai ;  and  m  cxpcit 
^H  are  Uio  CUmn  0»  tbo  oh  ef  ibcm,  IbM  few  Eunqioani,  villi  ibe  awiUMW  of 
J^^     pan  ud  bk,  con  keep  pace  willi  ihenw  Tbc  celebrated  S'apieri  tbc  fainnlar  of 
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I<>)[«itluni,  contrircd  u  ioitnunnit  bv  whieh  tin  a|Mntioa  of  nwlHfUttlkn  H 
■Duoh  flMaliuud,  (tx  )if«d(tet  of  any  ougl*  f^ur*  wiiU  tbt  mttltiplicand  btfaig 
nrnMMoil  at  DiKB  by  •  very  tlmplc  mDchnnicul  opcntiion.  Thu  bMDunwtt^ 
wni^  coiuifUd  (if  ■  nnnber<irdcUcIi'rdrtid>,uBi>lilM'«in^  bI  the  lop  mriw  ona 
i«lt  with  tiM  prodiwtt  of  tlie  univ,  miilci(>li«(l  bv  thn  nin*  uniM  nn^  in  • 
Ibo  lwii«oth  it,  ii  cantinenljr  kkown  by  the  nam*  of  Nipiit'i  cixti  or  boas*.  But 
hjbutiu!  rood  iwtAil  oontrivaaM  of  this  kind  ii  th«  Guulor'i  aci>l«,  ■>  Bantd 
am*  the  InrmMr,  Mr.  Edmund  ftiinur,  ui  •miiieiti  F.n);lith  imithMiMriciMi, 
vfaolikewufwntthokalharof icretaloUicrTcn-OTcfuIinTcniJoni.  lotbeexl«M 
to  which  llie  Guolrr'a  Kale  hw  biHni  adopteil,  il  ritul')  tliu  Cbiiiew  nranjum, 
wliiliii  Itt  poKun  tat  rxcMd  IhoM  «f  lh«  laUrt  initrunivnt.  Il  coniitu  of  a  fUt 
(■Itf  or  has  «ood,  !t  fort  long,  having  vaiioua  linca  Inid  donn  upon  it,  by  locaiia 
of  Khich  all  the  virioiu  prvUranirtlatinglo  Btilbimtlt^iLl  irigoiionx'try,  and  thtir 
itapcndlng  kcmdom,  niiiy  ba  pMfnrrnod  by  tho  oilonl  of  tlio  companca  Miy. 
Thi>  will  be  bnt  cipluincd  by  a  deii^riplioD  of  Iho  linr,  lallcd  the  line  of 
niimbn',  or  Guutcr't  liiir,  vrbicli  ia  aJapttd  to  tbt  aolution  of  aritlunulical 

risUona,  and  cihililiing  a  f«w  pmclkal  txamplct.  Tha  line  of  nimibMa  ii 
logBrithtnia  icate  of  pnpMlionab,  whioh.  b«uv  graduated  upon  the  ralar, 
wtTta  10  mIvb  nrubtcina  in  lliv  vtinu  iiiaiiiMr  at  rof^tlimt  do  atiibmaticilly. 
It  iaDMiallt  diTiddiiMo  lOO  paiU,  avtry  Iraith of  vrhuh u niunbttBd, btginnng 
vith  I  and  tn£ng  trith  10 ;  w  ihot  S  lh«  fine  gnat  diTuion  vtMid  fiir  iba 
ji  of  an  Iniavar,  iba  next  grtu  divialon  «ill  atana  &*  J,  and  lh«  mtmacdlaW 
divuiona  u  ill  rrpmtnl  bui^rrdih*  of  on  Jotcgor,  whilat  (ho  largv  diviNCoa  beynnd 
10  will  rpptcMiit  unit! ;  and  if  tb«  lint  Ml  vt  larg«  ditiiion*  i^ioamt  miti, 
ibv  nubdiviaMaa  will  npraadii  taniht,  whtttl  tbt  ONond  act  of  taigo  dltywia 
Till  rrareatNl  lano,  aM  tha  aubdiTiaiont  nniti,  and  ao  oti.  'fW  gfnaral  i«le  for 
naiog  Una  initnmeiit  la  aa  folluva :  ainoe  all  qucatioua  are  reducible  to  pnpor- 
llonik  if  t]ie  companM  ba  «st«nd*d  fr«ni  the  fltal  t«nn  lo  tho  third,  ilio  aaiM 
Htoit  will  rMcb  from  the  aecond  to  the  fourtii  term.  The  foltowini;  aro  a  tew 
cxHinplM  of  some  of  the  QMii  of  thii  lint.  1 .  To  lind  the  product  of  any  m 
nuinben,  a«  4  and  8 :  axland  th«  compauM  from  1  lo  the  mnllipliw  4,  aM  Ifcf ' 
■nme  oxtcnt  applied  the  ume  vay  from  H,  ihc  multiplicand  will  readi  tba 
product  33.  2.  To  diTidi^  one  tiumlKT  by  another,  a*  3B  by  4:  cxUBd  ilia 
ouiiipmra  from  4  (a  1,  and  tlio  lamn  enitiit  will  rracli  from  9  to  36.  3.  T» 
lind  a  rourlh  proportional  (o  ihreo  nvcn  noniberi.  ai  8,  8,  9 :  rstand  tbe  cont- 
panca  from  6  lo  3,  ond  Ibi*  extent  laid  the  same  way  from  9.  vill  nach  12,  the 
fourth  propiirtional  requ)r(>d.  1.  To  exlract  the  Muan  rout  of  a  nunibfr,  air 
2^ :  bi»ct  the  diilonce  betWMn  I  on  tko  aoale  and  the  point  reproKnting  2i, 
then  half  Ihla  ait  ofF  from  I  will  gite  die  poiul  5  s  thv  ruot  riH{uirod.  In  tha 
aam*  mannor  tho  cubo  root,  or  th*  root  of  any  \ii^\ifi  power,  may  be  found  if 
dividing  tbe  diitance  on  the  line  between  I  and  Ihe  civca  number,  into  a>  maajr 
equal  parta  as  lliu  index  uf  ihe  power  exprewvt,  tlirii  one  of  tliosa  parta  act 
from  1.  will  extend  lo  the  number  T<>pro«cntin|;  the  root  rcijuired.  A  graal 
imptaTein«nt  hoi  been  ninde  in  this  imtniment,  by  means  of  which  oomp—ri 
ar*  rendered  uiinewDary.  It  coniiata  iti  liaTing  two  llnea  of  niimbtn  plaoad 
one  OTer  tho  other,  one  a  which  line*  i«  engraved  upon  a  alidor  moving  in  a 

SrDOvt^  and  ia  applied  aa  foUoni :  the  firtt  term  of  the  iiroportional  upon  the 
Idor  balag  aet  agailut  the  lliird  lerni  upon  the  bed  ■chUi,  the  lecond  (era  of  | 
the  proportion  vpon  the  tlider  will  atand  oppoaite  iha  fourth  Icnn  on  the  flmd 
acale.  Inatmmenb  of  ihia  deaCTiption.  widi  acaloa  auited  to  almoat  every 
branch  of  art  in  which  calculation  la  reqiitrrd,  are  now  voniinoD  ainongM  tn- 
telliEent  wurknicn,  and  Ibc  icale  of  chemical  equivolenti,  by  which  tho  laboon 
uf  llie  clitmist  are  >o  much  ftcJlitatcd,  ia  conatnicled  upon  the  ume  prinoiplSi  ' 

Mr.  l.nnib  haa  recently  arranged  tlie  In^-nriiliinic  icntu  in  n  circular  (bam,  by 
which  the  portability  of  the  ibilrument,  and  the  facility  of  iti  applieacion,  ia  a* 
iiitu'h  increnaad,  that  on  inilrumenl  much  imullvr  tbun  lliv  following  lupraaon- 
tacinn  of  it,  and  which  can  be  conveniFnilv  cnnieit  in  (ho  walitcoal  pooktl, 
eonlaint  diviaiona  bum  and  eaaier  to  read  tlion  ihoie  umnUy  placed  on  th* 
2-f««t  aliding  rule.  On  tb«  face  of  the  initnimcnl  (which  Mr.  Lamb  calb  • 
circular  propenioner,)  sr«  ongravod  one  douUe  and  iwu  tingle  logarlihtntt 
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Imb  Nt  cMiMatrie  rinlM.  TW  mIMW  drct^  which  u  Um  nwvtng  |J«Mt  aM 
ii  OMrfced  A.  kM  Iwlh  nlm  illvidrd.  hr  Um  «nni*iui«m  wf  Mtiuf  oilli  <kt 
fauMr  ot  ouUr  drclei.  which  am  awikiJ  M  at>il  i.  TW  nmvinf  mhI  iiuwr 
•Mm  a  wd  U  an  bo«li  owMtbcnJ  \.%i.i.i,«,  7,9.  and  P.    Tha  ^m* 


Mfalxt  taeh  Diinibnvd  ditiiioM  I>  tllvidnl  into  ll\  uti  tlioa*  dUldontt  nai 
(or  *  Mconi)  finin.  Frocu  1  u>  9  omIi  uf  iIimf  dliwiim*  ii  tubdiiidrd  Into  9. 
Minding  Tut  um  wm  niBilKn  fai  tli«  Ihinl  iiImm  uC  lif^itM.  Kram  S  In  9 
Mch  UnUi  diriiioti  ii  hah-c4  (or  llic  \  in  i)>c  lliliJ  ]ilan>  <iir  (Igurvf.  Ill*  fpWM 
VMt  be  nibdiridrd  by  ntlmalKiii  Tm  ilw  iiii«i>i>'il»ir  liiiurra.  Hm  mikf 
ci(tl«,  markid  L,  tiM  ■  duuUt  Uii<  «f  numbfn ;  ikr  tiiil  hair  cirrtc  tniaibfTvd 
1,  2, 3, 1,  S,  1^  T,  8,  ».  and  iLr  wcond  )»lf  nmtknl  ID.  3D,  ilo.  -li),  M,  nO,  r<>. 
I10,£>0.  Tbc  6jtiire><Mi  Aaud  M  maj' tiihur  lii'i'!''  I  :  :i.  &c.,m  ID,  2U,  90, 
Ac,  «r  too,  SUO,  300,  &c  and  •«  l)w  b(;ui<  .  iUvr.  to,  of  routw, 

tniut  llu  lubditniuiM,  io«ncl>ni«i  tkty  itaiid  i   i  '     <<,     Ici  paulnji;  uiiSljr 

to  ilin  rlglii,  the  iraniben  wlQ  cualala  a  G^uic  iii"!*',  niid  in  pBMii'u  tu  Ili« 
Itlt  llicy  will  coplaia  a  flgjit*  I***)  ihi  UirI  Kfiiilicmii  liguit  in  a  drdinal 
iriU  taiy  ill  Ilk*  niaimrr.  TVd  iiuinbcit  in  n  |uu(uTiiui  wliWh  liavv  Ilia  nnia 
nam*  miut  alwnyi  t*  taken  cai  lliu  tOMic  dnle.  I'or  tnul(iplicaliu"i  ilintiou. 
and  codimon  (mipartian,  A  miMl  wutk  »iiU  M )  for  (he  aqiian  root  mmI  dLiiili- 
caU  pTDuorlicin,  A  nwii  «ork  villi  L.  In  diiMI  pinptirtloo,  iba  flnl  an,!  krciind 
ivtiM  aillitand  Ufcibtri  U)[it>  iiHlincliitafKnHKiu,  ilie»oc«Nd  ted  ihiiilirnM 
will  lUiid  lofctbn. 

Vaiioiii  Biacliint*  liav«  llknnat  b«Mi  muliiitd  by  Paml  and  ollivn,  by 
ttUob  •ritbiMlical  Mkulatioiia  aete  mad*  by  noaiia  of  mini  sf  alirrlt  aud 
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•ini3«T  ■uiigrBimti ;  and  ibe  Tote  Eail  Sionliope  iovmipd  a  machioc  od 
«art,  \ij  wUcn  ho  vtrlAcd  hi*  ealculsllonii  »*]<fcliiig  Ihv  nulionol  debt.  Bat 
none  <if  tbr*c  conlrivaacc*  cnn  bi«r  a  monieiiri  <oiiipBriKin  wiiK  lh«  ■luptixlnw 
mnchiDF  drngu<^  Iit  Mr.  Habluigi-,  and  now  Dtorly  complrtpd,  the  fiuictioni  of' 
which  ar*  ta  rtnbodv  in  machiiicty  llin  inslhod  uf  (JilTiireiKM,  wliich  liai  never 
bcrnn  bcrn  done.  It  «i>niittt«f  twoporti, — ■  ealculalinp.  uid  a  ^Tintinc  (Mri, 
Iwlh  of  wIiifK  arf  LKMMiy  lo  the  fiiinitnent  of  the  JDvcDlari  vicm ;  lor  ttta 
trhitle  RiIiuiM^n  would  tw  lott  if  ihr  coiiipiiUtiatu  Rifldt  bj  ihr  maclifuft  <««■« 
copied  by  bumnii  hindi,  nnd  iTanifcrm!  lo  type  hf  lh«  eommmi  ptoccsL  The 
fnaUt  {nut  of  ilie  cakuloliiig  maclibny,  of  wbicb  the  drawing*  tioae  cover 
400  K^uoK  fort  of  (Urfacc,  it  alreadj  conalraetcd,  but  tn*  nrogrtN  hm  U-m 
made  in  the  piinting  part,  'tht  practical  object  <i  lhi(  macnine  it  to  tompivtc 
nid  Mint  a  crvM  varivly  and  axtmt  of  ■•lron<iniIc«I  and  navj^alioti  taule*. 
uhJcIi  could  not  albcrwiH  be  done  but  at  aa  onormou)  ciprnir,  nlnlit  ii  would 
ho  ]ii>]Hiuil<lF  tu  insure  llie  nRi«  Hccuracy.  It  emi  aito  tompiilc  the  powrr*  and 
prodticu  of  niini!M-r«,  niiil  inlff^ale  innunifrnblr  r(|uii(ii>nt  <•(  riiillo  diiri'rriicM ; 
thai  i>.  when  the  cqunlion  of  duElmncc*  i*  |[ivcn,  the  ciif^inc,  nficr  being  properly 
•f-t,  oilt  jiruduce  in  a  given  iiiD#  any  ditlant  triiii  wl\icli  luuy  be?  rcquitvd,  or 
Mtj  (ucvcuinn  of  lermx  commancins  at  a  iltalant  poitiL  In  orikr  lo  ciivry 
tawno  idea  of  the  pwert  of  the  mBohinc,  wr  may  nirntiou  ilio  eflctti  proihietJ 
by  a  (iiiall  trial  etigiur,  conilnicled  by  llin  inventor,  and  by  which  lie  compuli-d 
tn*  IbUowing  lalilo  fium  the  formula  ^'4"'  +  41.  The  llgurc*,  u  they  wvra 
nJnilaled  by  the  mMhino,  «cr«  oot  exhibited  to  the  eye  a»  in  •lidii^  ntloaJ 
Mid  ilmtlariBiimmniti,  but  were  actually  prcioiiicd  i«  It  on  Iwo  opposite  aidi!*  J 
ef  lh«  machine,  the  number  3K3,  for  euunpJe^  appearing  in  Ggutca  Man  0»  I 
IMTKin  empluyod  id  ccpyicg.     The  table  it  u  mloiri: 


13t 

3S3 

Ts; 

1373 

ISI 

4!1 

633 

l«7 

173 

Ifil 

!)11 

1523 

197 

U3 

97 1 

IGOI 

SSR 

647 

1033 

ICHl 

«1 

AM 

1097 

1703 

Ml 

ni 

Iti)3 

IM7 

aa 

«0I 

1331 

1933 

113 

347 

7« 

I3UI 

2021 

Wbilit  the  tnarliine  wai  occupied  in  calmlminii  tlili  tabic,  a  friend  of  ibe 
invrnlnr  nndcrtook  to  write  down  the  number*  a)  they  appratrd.  At  lim  ho 
nther  more  ihnri  kept  puc*  with  the  machine;  bill  n*  twin  n  five  figure* 
appearvd.  the  nmcliino  wu  at  leail  e^ual  in  ipeed  to  the  writer.  At  another 
trial,  32  numbers  of  the  laitie  lable,  containing  82  ligiire*,  were  cdinputcd  in 
3  minult*  30  aecmidt,  or  33  Aguro*  uer  minute.  On  a  •ulntoquciil  oecailon  It 
produced  41  Agiir**  per  minute,  ond  thii  rate  of  compulation  eoidd  bo  inoin- 
Utned  for  any  lenirtli  of  time. 

CALENUEItlNO.  IliO  opention  by  which  oil  acdilcnlnl  vTinkle*  and 
orcMc*  are  rtmnvcd  from  Tsritnw  kindi  of  ctoilit.  and  tlieir  lurfocci  rendervd 
•moalh  and  oniform  previout  to  packing  for  trantiport^  CAlicoe*  ate  likewise 
C^endtr(<d  befor*  printing.  The  common  cntendering  machine  nearly  mcnible* 
■he  ordinary  nianjrle,  but  worked  by  a  horrc-wlii^vl.  on  nccuiiiit  of  iti  grcalei 
dimenuoni  and  weight ;  bill  the  more  itnproTcd  mofhinn  cunaiiii  of  a  *eriot  of 
rollers,  between  winch  the  cloUi  poiM*,  the  rollers  bvinji  subjected  to  heary 
prruurr,  and  turning  siiiiultHntouily  either  hy  simple  riTiiict.  or  by  mean*  M 
wheel  work.  Machine*  on  iLia  principle  wc  believe  uc  ot  foreign  ini'ention, 
but  have  received  iwo  imiMriant  improreincnu  in  tJiii  country :  tint,  by  the 
introduction  of  tubular  easi  iron  rollen,  into  which  heaten  ran  be  inserCrd  when 
te<iui>ite,  which  ^.-really  aadiU  the  operation  with  vmm  kind  of  gwd) ;  uti 
tocundly,  in  llic  (ubstiliiiimi  of  roOer*  formed  ot  putebcuml  for  woMon  roller*, 
the  former  not  being  liable  to  crack  or  warpliko  the  latter,  and  being  luaceptiUe 
kI*o  of  an  aaloniahins  degree  of  poliih.  Theie  paper  or  failehoan]  rc^rri  m 
bniied  a*  follow* :  the  axii  or  shaft  is  formed  </ a  tquwc  bar  of  wrought  ii  on, 
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taraHnUadriMlutlMbMriDipt  ■  cinulwina  tiUt«,i>f(b»*uelilHorili* 
InlMi^M  toUm,  U  phced  upon  iha  louwa  pat  <£  the  iWt,  and  amt  to  the 
•nd.  and  •  unat  Dumber  of  diae*  of  pMleboard.  wmevliat  Urgcr  lliMi  tho 
inlBiiii*i  loiUr,  Mid  hkviajc  Muate  hdea  In  iha  OMbw,  are  next  {DM  umm  tha 
■ImA,  a»d  then  another  iroa  ^e,  and  the  whole  ut  aerewed  log;Mh«  \>y  nvb 
at  iliQ  end*  of  fbut  lol^  iron  boll*  extoiiliiM  from  om  tron  plate  la  tha  otW. 
In  thia  lASniier  a  eytiiider  m  rocmed,  eontidRrabl;  toogt*  than  the  mtended 
cvlindcr;  thk  li  nnMiwd  W  a  atova  or  ImI  room,  and  a*  tbe  nper  ilHaka  b; 
the  beat,  the  plataa  an  mdnallT  aenired  op.  Wbm,  at  Iha  aiid  of  »e«ne  daja, 
Iha  fiftt  «(■■«  to  ibriM,  the  CTliader  ia  removsd  horn  (be  •tore,  Bad  becontinc 
axfiiLJ  lA  Iha  humidity  of  iha  aiiDiMfiherc,  it  ha*  •  uadaocjr  to  txpaiid,  and 
bMonm  eiee«lii^t]r  donae  and  aolid,  and  ii  camfleUd  bjr  Uminc  tn  a  laihe 
to l)>r idttadcdiiie.  Seaiegoodiat«r*<)«irodlsha*eahighKdiil>.caIiedctaiing, 
upon  oao  aide ;  lUi  glasing  «M  btmet\y  cffeoUd  b*  mhtliiK  Ike  doili  «li1i  • 
■wooA  flint  itMie,  but  u  no*  gtaenHy  peifonned  in  the  calendering  natbine,  by 
an  aidditiqa  of  wbetli,  wMoh  oautat  om  of  ih«  lUien  to  mova  tlower  than  the 
imi,  anJ  iho  cloth  coaiaqnfntl;  nibbing  over  the  |>atiibod  lurfwo   of  iha 


tiowtm  BiOTtT,  liococnei  gUsttL  a  a  Fiy.  I ,  aw  tvapaper  rollelt,  each  at  30  incl)«* 
dUmeler;  h  b  two  lioitow  can  iron  fjWmdan,  S  Lchaa  dlauMtor,  and  3  inthei 
■hick,  tba  exiarion  of  vhkL  at*  Uinied  pcribolly  amoolb;  on  papn  roitfr, 
1 4  iache>  diaeneler ;  tf  tf  Iho  ftundiig  cf  caat  Iran,  oealnlning  iho  buibM  or 
baaria)^  in  vhicb  the  jounub  of  Ibe  rollen  tcvoItc;  Ihoc  arc  firmly  prened 
tanlbar  vhiltt  the  cloth  i*  patatng  Ihrougb,  by  meain  of  wcigl'li'd  lerm. 
t^  3  i>  aa  end  riew  of  tha  mdo  calender,  >ilb  the  vbeoU  fa*  Elaiinj;  the 
«loth)  iba  wheel  oa  the  upper  oylindcr  i  ii  10  iiicbta  dianeter,  that  on  the 
under  cylinder  A  ii  13  tnchMdlamelrr,  and  both  arc  eunneoltd  by  tbe  wheel /; 
•0  that  the  wheel  on  IbeandcreylindarbMigSMrly  oae-third  nMreindiaaaeter 
ihoa  thai  on  ibe  upper  cylinder,  the  diSmnco  of  their  laoiiona  TVtanla  iha 
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wntre  piiper  rollpr,  by  which  mciint  tlio  ujipcr  cyllndtr  maw*  ttnr  llw  elocli 
«ne-t)ilTd  quickpr  Uiaii  ihc  cloth  ptatei  tbrongh  the  calrad«t,  and  |iolialie*  it  !■ 
conwqucnM.  For  ilrcuinc  miiiitxiii,  ^■siiict,  »nil  othiY  llfhl.  IMinpansI  febrioi 
■  EOiulRr  ipccir*  <if  calender  ii  cniplayixt.  Il  coDiiiU  o(  only  ilirco  <3'linii*n^ 
of  •qiia)  diamcwn,  (iniiwniUy  afaoul  B  inch«iv)  Bod  i*  «uUy  Moved  by  a  ommdmi 
mien  or  handle.  liM  uaEiidlo  cjliiid»r  b  or  Iron ;  tbtf  aro  all  movii)  with 
equal  velocUici  by  nnall  whecU.  TU*  nudiinc  b  alirayi  Ufd  m  ■  «old  aUt*. 
CalmdcTiDg  Icniw  otic  pari  ol  the  buimtM  oTb  packer  i  iu  the  Bubaequeni 
•t^ei  tho  cooda  ar*  ftildcd  tnU>  cerUiii  forma,  d«c«ndiiig  upon  llie  nuRiru  of 
thom,  and  l)ic  mkikcu  Tor  which  (hey  are  intcndnt;  tbcy  urelhcn  Nibjoctedto 
tlia  aclion  of  a  vny  poiretrul  jirMi^  unA  wlulil  under  prtoiir*  are  conUd, 
to  that  nli«o  rtmovcij  Avin  the  fi«*»  Ibey  occu|>y  ntueh  lea*  roon*  than  th«y 
oUierirUa  would  do. 

CALICO  PKINTINO.     The  nrt  or  jirodudng  ii]<on  calico  or  cotton  doth* 
pautma  or  (Uaiuiit  c»>iil>iningarafieiy  uf  eoIotiT*,»Diuto|:roihic«anagmaUe 
and  pJcuin^  cdcct.    1'bu  iaffcniotis  buriiWMi,  a*  at  preacnt  conducted,  may  be 
oonudervd  on  oub  hranch  oT  Ibt  nit  of  dremg ;  and  aa  h  dqffod*  ehitfly  upon 
the  pn^r  application  uta  ftti  coinpouniLi,  ciilvd  monlanti,  we  »hall  cumiueiiM 
our  otaeriptioo  of  the  proccu  br  cupUining  briefly  ihe  nature  uf  fuluun,  and 
the  u*M  of  inoidaiiti.     The  eolaurinv  ■ubataiicm  eiii[ili>yvd  in  thin  iliI  may  b> 
ditided  into  liro  eUMen,  rli.  tulnbrnttet  and  orfiMtiet.     A  iJililiw  coluur  ii 
one  which  of  iurlf  ii  eapnblc  of  produciDK  n  permanent  dj-c;  nich  ore  wood 
and  Indfgo,  and  the  aululioni  of  loine  mi^lalii,  panicnlaTly  those  of  iron,  cobnll, 
>ald,nUtiniitn,  and  ailvtr,  which  gire  TarJoiia  ei'loura,  according  to  the  proeeww 
by  wbioh  they  ore  prepared.     By  o^feMnse  coioun  are  meant  all  tliosc  wbitii 
arc  incapabU'  ut  imparling  pennanaut  ooloun  witUviit  th^  aid  of  nrtain  inter- 
media, wliicli  harinu  ■  ^ater  ulKnily  boili  for  llio  colouring  mnUcr  and  for  the 
cloth,  ilioD  ihc  colouring  niAtti'i  hu  for  ih?  cluih,  ^OTUK^  ai  it  were,  a  bond  ol 
union  bvtiiiiriilhelwalAIter  lubiUiicca.   Thetv  inlermedUaitcalUdniordantt: 
Ihc  principal  onen  at  ptv*ent  in  uw  in  thii  counirj'  am  the  occlacc  of  iron,  ibc 
occUte  of  alumina,  and  tho  lAtiaua  loluliuiii  of  lin.     In  the  uiual  procA*  of 
dyring  witli  adjective  coloura,  the  entire  piece  ofcJolh  uitveprdin  lliu  inurdnnl, 
aad  aome  time  afttrwud*  ia  •ubinicl«d  to  u  bath  of  ilie  parlJculnr  kind  of 
ocdourinft  m^ittrr  which  ia  to  be  imparled  to  it ;   but  in  peinted  goodi,  cerUin 
patti  require  lu  be  left  while,  a  pBUem,  llier«4ore,  uf  thotu  paiu  which  are  to 
be  culiiinvd  it  cut  in  rvlief  on  hlocka  of  wood,  or  plaUa  of  iriMol,  and  the 
mordani  bcin|;  MpfGod  over  Ato  whole  turfkcc  «t  the  pottem,  the  patlern  it  then 
liiijirraieit  upon  [lie  ctotli,  itnd  when  ihu  cluth  ia  iiuli((i(U4'nlly  poatrd  lIlTotuh 
tliii  cnlijiiiiiig  bnlh,  only  ihotc  purd  to  which  thv  iiiuidiint  hoa  been  appUM 
■tU  receiro  a  permanent  aUln ;  for  allhoiijih  the  whole  piece  will  be  ooMured, 
that*  perta  which  ore  untouclicJ  by  (he  inordnnt  will  be  eoaily  rvitored  lo  their 
oripn^  whiti-iien  b)  wiuhing  and  ragioaiiro  lo  the  air     Pierioui  lo  printint 
ihe  cloth  undrrgoc*  a  vuriely  of  proccuca,  lenned  the  preparation.     The  fiitt 
«f  Iheae  ii  termed  drramg.  and  eoniii'ta  iu  paning  the  doiii  very  laipidly  over 
a  eyiindpr  of  Iriin,  bi  neatly  ■  uhite  heat,  "i  over  n  brand  Hanio  of  gal.     Il  ia 
nexi  lUijxd  Uk  iwcnly-foui  houn  in  a  weak  alkaline  We,  at  the  lempcralure  ol 
■bout  loo*,  and  i*  ofterwordt  bailed  in  n  ulutlon  oi  jwtaah,  wliieh  !•  called 
aJtbig,  and  i>  then  wul]  uoahed,  to  ht*  it  etilircly  of  the  atkalL    The  next 
pnoeu  il  called  loariiig,  which  coniisu  in  iminening  the  dotli  in  water  cc4i-j 
talalngsboulono-lwcniyfiFUipartuf  ila  weigbl of  tulphuricneld, and  being  oga' 
well  wothed  anil  dried,  lliv  prcjiaration  k  completed.    Pierion)  to  Ihe  ordlna  , 
dtMiiplioii  or  printiiiK.  lli<^  ^Dode  are  ealcndned.  nliicli  coniUu  in  p«*«lii| 
ibem  through  n  tfl  of  rullcnr,  wliicli  givu*  them  a  gI"M;   but  fur  wtial  t*  terma 
eopper-piale  printinK,  or  cyllndrr  nork,  the  calendering  i«  omitted.     In  pttntin^ 
bsl  ciJouri.  the  printer  proeecdi  aa  foHowi:    be  Inyi  the  calico,  which  kMll 
been  already  <iniuull>cd  by  caltiideriue,  ujion  a  atrong  thjclt  labln,  cmfml  wllli 
a  woollen  elolh,  and  jiiiiccr^di  lo  apply  one  or  more  mordonti,  aa  the  cue  may 
mjuire,  lor  diiug  the  inicuded  colours     The  ninrdnnla  arc  oppllnl  by  meiM 
of  wooden  bluckt,  to  ihe  nitfoF*  of  which  the  pattern,  cut  out  of  thielt  plala 
of  braaa  or  copper,  ia  finnly  llud.     When  Uie  monlniil  la  ready,  il  ia  t4llHV] 
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mixnl  «kk  Saw  putfc,  or  a  (likk  aqueous  lolmMn  of  gum  Anbic,  gain  Seiicgd, 
gum  tntnicwntli,  or  of  wh«t  ia  mJIoJ  Oniith  i^ib,  whkli  b  iiwivl>  cunuiwa 
KMrch  caloinml  miiI  iiiilv>iri*rd.  iii  ilti*  it'lc  (lie  mocduil  a  *pr™  upo"  <y 
mocv  of  fln«  wunllni  oloth,  (Urkiiicd  tiglii  upon  ■  briuul  huup.  Tliit  U  calica 
Uu>  M«r«,  Mill  b  plaMil  irilhb  anotlitr  bwit,  ctllvd  iliu  cm*.  <«r«Nd  willi  «b««p 
•klu,  w  oU  dulli,  uid  iIm  >)«vo  viiliiii  iu  ouo  i)  pUcod  in  ■  tub  (>rj[im  irtUr, 
and  n  rKadf  (or  ate.  'Dw  mecdsiit  ia  appiinl  l«  the  autbM  of  tlie  ijcTc  Jty 
meaiu  of  n  braifa,  wUoli  »  nlled  Unit's;  vtA  >h«nld  lh«  mttdMt  br  colourima, 
M,  foi  iniuiicv,  ihr  acrtot*  (^  aluitiiai,  wma  A^itiva  i\e  i>  miiul  wUh  it,  Ut 
maka  iW  pMteni  «bvl«<«>  to  (be  wuHcniao,  vliOi  takiug  ln«  Uuck  coiitnininK  ibc 
|WtUrn  in  one  haiid,  spfJiei  )l  (jmitlj'  lo  ibr  lurfam  uf  Uiu  ucvu,  u  ibM  a 
aMndmt  qwiiiiw  «(  i)ir  tfaickniKd  ni«riMi(  naay  adlicra  W  lb*  ligitm.  Ha 
diui  ifiplka  Ibe  block  ibui  ehBrK*il  to  the  ealios  |[iiinj):  rt  a  Uow  with  a  Hnall 
inalle^  mA  ooutiniici  applyinK  ihu  btuok  a)l«Tiiaivlx  tu  iba  tioie  and  l«  the 
callooh  tuttil  Im  Iuh  fione  onr  tlif  oliolii  \mt*.  Wlivit  (bo  piaoa  k*  ioUMiod  tu 
soAtain  avaritly  nfeotMir,  acvtaBldiSercnlmordAMaaMlbtiaairplicd.MlbGdif- 
rereiit  coloura  teqnirE  dJfTeKDtmofdbntaiolUtlMmandraiidn'laempenDBiMnt. 
Tha  calico  ia  now  renwrad  lo  a  rgom  bwtvd  by  fkiM,  tn  otAtt  lo  b*  dried ',  faiM 
ibia  la  nueb  bolbir  affireiMl  by  an  apfonUi*  ibovn  in  Iba  tamtaxA  cngnviof;, 
aud  coMiuin^  of  a  wrie*  of  cf  ilndeis  a  a  made  of  capper  or  tinaed  inn,  and 


filled  wttb  lUom,  and  round  arbicll  tlio  calico  i*  mado  to  pan  ia  Biceeuioti. 
Bcu«alh  even  loo  ej-ltndcn  ii  a  vane  h  b  moitd  by  a  aleiua  e«gtnc,  wUck 
ulUUB  tlio  Mr,  111  at  wry  niudi  to  faoiUlala  tlip  drj-iiif- ;  iDd<ed,  ao  tapidlr  tn 
tM  pndi  dtird  liy  ibii  modt,  tl>at  alliiouf-li  Ibe  fabric*  it  wound  tram  ibelwap 
e  oa  to  ibc  tint  cyliudn  perfccUy  wi-U  ilwy  bccomr  Ihorou^ht/  dry  by  the  iimc 
they  luTC  pxui4  uivr  tli«  vliulv  ajipayutu*.  und  liill  in  u  perfect  itale  uu  ihia 
heap  if.  AAcr  drying,  ibn  picca*  an  ]in»"d  by  mvaiia  of  a  wineb  ibrnufih 
water  at  nthau*  tempcralurca,  witli  a  Uidc  cow-duiig  mixed  widi  it,  in  order  t» 
crriiora  llint  portion  uf  llio  mordant  which  ti  not  aoliully  contbiaed  with  the 
dotli,  and  which  nughtotbcriritu  ilaiii  tlw«hil«or  un printed  part*.  TbtplMta 
are  then  taken  lo  ibe  river  or  waih-whceli,  to  bo  more  afluctuall*  elMnood,  and 
afteraardt  [KtMrd  Ibrough  limpid  wairr,  in  order  to  tnanre  evefy  inpttrily  iniug 
KBioTvd.  A  ooantiiy  of  mtuldrr  In  ii* xi  brokon  bito  a  eop|ier  boiler  «r  pun 
ooU  araUr,  ona  a  £ro  it  liglucd  btocalh.  Th*  endi  of  aaTrral  pwcra  of  calico 
or«  ibcn  ikawurcd  lo),-«iber,  and  inainer*td  in  the  madder  hath,  and  ore  kept  in 
oalialant  metion  l»  an  ajiporaua  (tbowii  in  ll>r  artkb  Dteiho),  driven  h]t  a 
HoHn  c«gine  unuT  tha  wiiola  attuna  ibv  boltiiir  taoDporaturv,  or  «v«n  for  aame 
(Imo  after:  the  coknir  being  by  thbincanj  uniibnalydiitribulod,  the  piocea  bm 
taken  oM  and  ibotoughl}-  wa^bed.  Thli  procea*,  mbieli  it  called  vtaddrring, 
ba>  the  «flvcl  of  impaiUDg  nit  llic  T(S|ui(ii«  co4uiin  at  oar  openuloo,  which  may 
bo  tlui*  ex[>taincd:  while  one  metdaiil  orcdpltalea  the  colotirinF  maucr  to  a 
rod^  aniMbn  prranitiiteB  a  dilli*reat  portion  oif  it  of  a  purpb  colour ;  anotber 
MrclpltaiM  It  btoiik,  awl  w  of  every  pMttbl*  tbada  from  a  Hlac  to  a  Uack,  and 
(ram  a  pink  lo  a  deep  red.  U  a  portaon  of  wcU  or  quereitnm  bark  be  added 
W  tile  ninibli'r.  nitty  ibade  from  an  oranco  to  n  brawn  may  be  praduMil; 
wbenaa,  If  vrrl<l  ur  bark  alone  be  eiaplayod.  all  eoloor*  batveen  a  dark  ulivw 
and  a  brt^bl  li'itioii  cn'i  )>■  iaiiimnl  to  ibH  cJntli.  TW  saordrntagmerally  uard 
in  calluu  p(iiutii|[  are  aivUite  >-f  inxi  (at  biowiia.  hUeka,  l3aoi^  ft&,  and  atvtata 
vf  abiiniiia  ftir  idl  iW  diOl-ix-iit  thddea  of  r«dt  and  yvlkm*     When  ilic  gDod 
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ImM  puMd  thmw^  the  madder  or  weld  copper,  llicy  «rc  uniallt  tamrd  U  »- 
b^er  oeolutung  vbM  btan  ud  wklcr,  for  the  purpose  of  freeiiu;  the  okiM 
grcundi  rrom  IM  tttin  which  thcjr  iilwayt  itequm  from  lh«  nadder,  bart,  of' 
wdd,  cRinlefcd  in  djeing  the  pniiL  It.  hmrcTer,  fivqueotlv  ii  the  eau  Aat 
goods  win  not  bear  to  be  tuiHcienllj  branneil  to  t\eia  ihe  wUln  bj  Uiat  om 
«]>eralioD,  a*  tmnning  Jn  tcma  meaiure  impHin  th«  iutiniicy  of  the  colour*  ( 
•uch  good*,  ihcrcferr,  ate  panialljr  dmiied  in  (he  bntinin^  eoi^MT,  and  ore  llicn 
•kher  laid  on  (he  grua  nir  tonie  inyn,  iinlil  Ihej  bccotQe  [MnevlJy  cr\rini  *nil 
wtiilv,  or  (whirh  i*  a  araek  met*  cxpcdiiioui  Moccai)  Uiey  ar*  bmorwd  far  a 
■hort  time  in  a  rtry  weak  acdulioo  of  one  of  i£e  Ueaehi^  talu,  ai  oxy-mnriaie 
of  MUsh,  Kida,  mnL-BMla,  ke.  Thcr^i  it  unolW  ine(hod  of  oalloo  ftieXlag , 
alvled  rmUl  leort,  which  it  tlic  rcvctie  of  that  jutt  dncrilMKl,  the  paltrffl  btiiiM 
piwited  on  a  cloth  with  a  cprt&iii  prvperntion  wliich  reiiiU  the  colour,  when  mi 
goods  ore  immceaed  in  the  dyt  v*i.  ta  ihni  iliv  grounds  onlj  are  dy<d,  lb* 

Stlem  rvmauiing  while.  Tbii  proc««  ii  ptactijcd  for  printing  ptods  in  whkb 
a  grounds  are  intended  to  be  blue  lusicad  of  white.  To  coinpvhcnd  the 
principles  of  (his  iitvceai.  It  should  bo  andtvstood  (bat  Jndigo,  in  its  natural  or 
axn[Fiiited  tXMc,  has  no  aSiiiitjr  for  elolh,  but  tliat  it  u  doprivrd  of  its  oxreen 
by  iron,  which  has  a  greBtor  affinltj  fur  oiyeen  than  indigo  has,  BM  tha 
daokygtniaeil  indigo  biicoina  lolublo,  and  is  rcMUly  flxril  on  thr  cloth.  Coppc*.  «n 
llw  BMitiat}',  lina  n  Ifu  afltuily  for  orfgcn  than  indigo  ho* ;  the  oxides  of  copipcr, 
iberefbrej  wliun  diuDlrcd,  gir*  up  their  oiyg:rii  lo  indigo  iti  Buluiioii.  wliich  uiM 
acquiring  oxygon,  is  mtorcd  to  iu  naluriJ  dtnir,  and  cnii  iin  Imi^i'r  irti|ini'l  its 
colour  to  the  cloth.  The  proocn  of  i«iit  work  is  conducted  in  llic  following 
Manner:  a  solution  of  some  of  the  saJl*  of  copper,  us  lhi>  aulphuti',  uilrnte, 
muriate,  m  acelatr,  is  UiickcDod  with  flour  paste  mid  pna,  nr  with  pipc-clsjr 
and  gum;  and  with  tbia  oonpoiitioa  applied  to  the  Uoctu  which  coni^n  the 
paHem,  (lie  pieces  ar*  printed  in  tba  manner  hi'foto  deiciibrd  of  piiiiiine 
with  moidanii.  Tlie  pieces,  when  thoroughly  dried,  bi«  then  ipprnttiUv  dipped 
in  (he  blue  vsl,  a«  it  is  called,  which  is  formed  by  niixini;  indigo  with  line  and 
auhphate  of  imn,  in  luch  propuriiout  as  shall  moBl  rfleciUBll;  deaiidin:  the 
faUugOi  In  tliii  vnt  the  groundi  reodve  tbo  roquitvd  donlli  of  colour,  bnt  (ha 
Mtt)  pnnted  with  the  solution  of  copper  mniun  undvrd,  bceaiuo  the  dcoti^ied 
nidigo  beoooiea  asygMiated  tbe  monieDI  il  (ourhei  Ibv  copper,  whiob  parts  with 
Ila  oa;«en  to  (he  mmgo,Bnd  occasions  it  lo  hi>conti-  inixiluule,  and  comstqueatlv 
indApnUtc  of  forming  a  dye.  After  the  goods  have  hcen  sufflcicntly  immened 
in  the  blue  Yut,  the>|  src  wathed  and  psnvd  through  diluted  ii^huric  acid, 
whni  tlu.we  puis  vliich  had  b»n  prinlid  ulik  tlie  preparation  of  rojjper  ate 
found  lo  be  prewired  of  n  good  while,  (he  priiialalian  having  efiecluslly  leiiiled 
the  opi'mliuii  of  t!i«  indigo,  although  all  the  other  pord  of  the  cloth  ba*« 
Weeivt'd  n  jicmianont  dye  When  the  pattcni  contain!  a  Tarioty  of  coloun^ 
the  while  pniti  are  lubiequently  pirinled  by  ihc  method  olteadr  dcicribcd,  (li 
niordmitt.)  and  a  bath  of  madder,  wetd,  or  ijuercltMn  bark,  as  (lie  aie  may  be. 
Raaist  work,  as  wa  hare  already  stated,  i*  employed  wh«n  blus  ii  to  be  the 
{ncdomkiaiit  colour  or  ground  of  the  pieces  but  if  the  ground  is  to  be  Hhiic, 
and  (Im  ssecea  to  hava  nnly  a  amoil  objvct  in  indigo  blue,  the  ooIout  is  printed 
with  indigo  deoxidised  by  oqiimciil,  and  commonly  called  prficil  blue,  beeatue 
fotiaerly  wbatcrer  objeels  were  dene  with  it,  wctc  uut  in  with  a  pcnciL  This 
prepBration  requires  to  be  fued  on  ilia  ealioo  bvtbra  tba  indigo  ha*  lime  to 
recover  iu  oxyjicn  boat  (he  atmcaphcre;  to  nmtecl  it  from  wbich  an  apparatus 
ho*  been  eoninved,  in  which  the  sieve  wbiuh  furnishea  the  colour  to  thp  Uiiclii 
fiuBls  williin  the  colour  contsinvd  In  a  t««>«I,  in  which  the  liquid  ii  supplied 
Aom  an  air>light  resctroir,  on  ilie  principle  of  a  bird  fountain,  so  as  always  to 
tnamtain  ibe  lionid  in  which  ihe  sieve  floais  at  the  same  height.  A  third 
method  et  prial&ig  talioota  i*  thai  called  dU(A«njW  woril,  which  <«nthiti  in  fim 
dyeittg  tha  cloth  of  tamo  uniform  ccdour,  by  means  of  some  of  (lie  comniMi 
vegetable  dyo^  and  iron  liquor,  which  is  always  ustd  in  nioh  qiionlily  as  U 
caver,  or  si  least  lo  discuiaa  tii  a  Kveat  nieautre,  ibo  colours  emidoved  with  it. 
Tie  cloth  is  then  wafh^,  dried,  and  calendered,  and  ilien  printed  wiui  a  soluliou 
of  Otis  or  more  of  the  metals  in  tome  of  the  mineral  eddiv  which,  ditaalvii^  the 
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(no  in  (b*  ^Wli  In  wtath  llie  patun  it  ap^ litd,  rctiM**  ibc  cloth  (o  Uio  tuioar 
wUli  vhieh  ft  wu  ori^nall;  dyed.  Thua^  if  a  piMc,  tn«l<d  vith  a  dtcodiMi 
of  BtMil  iTOod,  Wid  dyMl  black  by  being  pMtod  through  Imn  Ikjuot,  b«  a&rmrit 
jointed  with  a  mculinr  inlulion  of  tin,  tbe  fenuginout  part  of  llio  dy«  will  ba 
Mualved,  and  u«  printed  part  «i[l  iailuitly  be  conrntad  from  a  deep  black  lo 
a  briUi»Dt  crimMiii  Tliii  prucfi*  ia  otd^  ajipljcilito  vlioro  all  tlia  purpoMi  are 
Utalntd  bv  •impljr  dtwolving  tbe  iron  wluoh  fotm*  put  cf  tlie  cotinir  l)ui  la  (o  be 
difdiugM ;  vbor«M,  few  l£«  fine  and  taon  riueotl**  work,  ekrk  add.  mixed 
wllfa  gun  or  Sour  Mila,  Is  prlntvd  on  tha  clolii,  and  whtrcTcr  It  altschai,  the 
mordant,  wbi-tim fnin or  ahimist,  i*  ditehiirgvd,  andudt^icsic  white ul«A la  Ua 
plaoCb  There  i«  onoUicr  tpKira  of  diacbnm  work  by  which  tlio  patlcfM  on 
lb«  faMUliftJ  Tarkt^  r«d  baiidwiiiM  aro  jimduced ;  but  m  Ibis  eaanol  be  pf«- 
pcrly  called  a  prlnune  proccMv  ve  refer  our  r«adar  for  o  dcKiiption  of  it  lo  tlto 
arliclr  Bihoaniia.     The  urdiiioiy  tort*  of  vbat  u  called  cliintx  Aimituie  arc 

Sruductil  by  ihv  [iroetw  lint  daicribcd,  which  i*  ropoaled  one  or  more  limH 
ir  ihe  lupcriar  lorU,  i-arjins  Mch  time  the  motdaiita  aurd  llio  dyeing  ilaffl; 
and  wlii-n  tlir  greulsu  poHtule  variety  of  colouring  U  dtolrad,  a  paction  «f  the 
whiK.-  {;nii]iid  ie  Mni«tiiaa«  coloured  Uue,  by  puUing  in  with  a  pencil  the  »- 
parniion  colled  p»ncQ  blue ;  and  green  ia  in  tbe  lame  tnanner  prodaced  by 
•lipljing  loiDC  of  the  <an»  colour  lo  pnru  provloiulpp  djod  nllov.  We  thJi 
concliitU  tliK  tiriicln  liy  noU^g  an  i>npi«mneDt  which  nat  Mca  mmi»  of  lal* 
yeati  by  ilic  biroduciion  of  cylinder  priniine,  whkli  hio  the  advantage*  of 
aupvrior  aocuracy  and  noaineaii  a*  well  ai  ef  gTialor  «lpodilMn.     In  th«M 


priming  naaehitiet  the  potieni  In  cnrnved  on  cyllndcrtof  cof^r,  or  braa,  u 
wood,  Aich  Kippljr  ttcewclTC*  witb  the  prepared  colour  duiii^  iJicir  revtJutioiki, 
whieti  Mleur  k  iMnAned  to  the  dotb  by  ike  latter  tdling  orer  iK*  pr<ntliig 
t^naia  aa  it  ■  wound  from  on«  rotlm  en  lo  anotbcv.    Many  <d  lliaM  machinet 
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■n  eentrived  n  u  (o  Miry  tao  ol  ibrM  cylinclen,  Mck  of  irhich  hi 
iif  celuiir  Bti^tMil  to  it,  \ij  wliicli  mr^ji*  two  <i4l!«rail  culuur*  iniy  b«  jirinud 
lU  B  UiM  uu  oil*  picc«  of  calico,  aai  Mr.  A,  pAikiiiion,  of  Uauchn-lur,  bo 
bTeiitod  a  maehiiM  capable  uf  printing  at  coie  tinw,  by  meuit  «f  one  cjlindcr 
and  l««  nirfaoc  roIlFn,  or  by  iho  of  ihc  funntir  aiid  on«  of  (li«  IhXUt.  i1iif« 
diiliixt  culoun.  Tlic  Iriuliiig  omingemciiU  of  ihij  machino  vc  rxhibjiril  iji  tlir 
ungiraving  an  ihc  prMcdiug  p^.  a  the  tnoiu  ralI«rof  irou,  roundwhivh  tli«  calicu 
ptuKa  to  tootlrc  ih«  iinpmaioii  from  tk«  tbrt*  amatlcr  rotlm  i  £  Mie  of  iliu 
tcivmk  («  glv«  pro|icr  pccMurc  to  the  main  toUer;  c  a  co|>|icr  toller,  with  oao 
of  tlic  pattema  cngrui«d  on  it,  and  pmacd  acainsl  the  main  roller  by  the  acrcvr 
J.  Tliu  t<il\«r  c  r«cfii*TO  culnut  fri-iiii  h  >iiiiJ1  nox  At  i!i«  tup,  alijoh  coiild  nut  bs 
tbowii  tn  the  cn^aTing.  c  nod  e  Ibo  woodca  rollcn^  on  each  of  vliich  u  cut 
a  paUcm;  //two  bUukcti,  (u  aujiply  culuui  to  the  mllirrs  *  r.  TbcK  blonkcU 
notivt  the  colour  by  r«ToIving  in  cuntaci  «ilb  (Im  rulUn  g  g,  lur&ing  i&  ilia 
cuioof  Uixut  A  A,  and  (he  cdoiu  it  luuformily  ipread  by  the  rolatorv  motion,  hj 
lb*  tioic  it  onina  at  ike  roller*  on  wliicb  tl  i«  to  be  depoaittd.  t  i  an  guiding 
oad  urelclung  tolUn  (o  the  luo  colour  blaiikitu ;  It  iIm  culde  rolltr  to  th« 
lilanki-t  «hich  a  ioicrpoacd  between  ths  main  cylhidcr  ana  the  ralico  i  I  Uie 
roller  from  vhioh  llie  maia  calico  it  uniruuiid  during  the  procoM  of  ptinting ; 
m  the  olicu  nualng  trom  the  printing  rullm  in  a  priniM  tiace.  Mr.  Parke* 
(friRn  wliOM  Eaaay  on  Calico  Friiittng  the  ftircgoing  drscripCion  of  the  proctaa 
i*  taken,)  (lUcnrea,  that  doI  only  it  ilit  printing  more  com-ctly  pcrfutmcd  by 
the  «jtiiidi-r«  ihjui  can  povibly  be  doni;  by  mtan*  of  tli«  block,  but  also  llio 
•avJDg  of  ti">o  and  labour  it  *o  kitaIi  that  a  piece  of  calico  whieb  voitlJ  laic 
*  uian  md  a  boy  three  houn  to  pnnt  with  one  tolour,  or  aix  houn  lo  finish  with 
IWD  colour*,  may  bs  prinli'd  by  itie  iniicltiuc*  in  ibrtu  minutm,  or  thr*e  iiiinulfs 
and  a  bolf,  and  ihc  «ark  will  be  nuich  more  compl«ialy  dune  Iliaii  couJJ  have 
bn'ii  trtn  imojitttd  bdm  the  inttvdiKtion  of  tbtt  inrMitian. 

CALLiPEIU).  A  tort  of  rompnttui,  made  with  bu««d  or  arched  Icga,  nod 
UM>d  (f-t  nieuiuring  the  diameter  of  cylindrical  bodira. 

CALOMICL.  Chloiidcof  mercury,  lTP<|<ivatly  called  mild  muriate  of  merciin. 

CALOUIC.  A  modern  tcim  to  denote  lieal,  ta  lh«  oaute  by  irUek  tun 
pfaenomrtiu  of  hint  ni'c  produced.     See  CuiMitTHi. 

CA&IUKR.  A  tertn  applied  lo  thai  tlij^ht  degree  of  ordiing  which  ii  UMuJlv 
given  to  beams,  wliich  tee. 

CAMEL.  A  contrivance  for  hftine  ihipa  ovtr  a  bar  or  honk  c>bttractin£  ll>e 
navigation  cfa  rinr.  It  i*  titcd  in  llolloiid,  and  lamc  ollivr  part*,  particularly 
at  the  Dock  at  St  Petmhurgh-  A  camel  is  composed  of  («u  aeparatc  parti, 
whow  vuttbla  la  peroendicuJar,  and  th*  inside  concave,  in  m  lo  vmbrac*  Ihe 
hall  of  a  (hip  on  Solb  udci.  Tbcy  ore  bnutd  to  a  thijDundemcat}i,  by  uiean* 
of  cobles,  and  entirely  endow  iu  tidra  and  bottom.  They  ar«  then  lowed  lo 
the  bur,  and  tlic  water  bring  pumped  out  of  Ihwn,  tb«  cund  ritM,  lifU  up  llie 
vcud,  and  the  whole  is  lowed  over  ike  bar. 

CAMKO.  .  Tlie  naiiic  given  to  ilouM  of  varioui  colour*,  which  eonutia 
aiieiciii  ■cidpinm  in  r«IiiT. 

C.AMI^K.\  LUCIUA.  Ad  ingenious  and  elegant  iuTcntion  of  tlic  laic 
Dr.  WuUasloti,  for  the  |iur|MMn  of  racllltating  tli«  di'lineulian  i^  objeeu,  by 
]iroduciag  a  teHectrd  picture  of  tliem  upon  the  paper.  It  coiinila  of  a  lulid 
ixianalic  piece  vf  glius,  muuiiU'it  iipiiTi  a  ikm  capable  of  elongation  or  con- 
tnction,Bnd  wbicliuMbctcrtwi-d  nt  ilie  (out  ui  a  Lible  or  dinfting  board.  The 
Iiriam  bas  its  anklet  lo  arranged,  ihdt  lliv  tnit  from  lIic  objrct  orf  nflvcted  upon 
the  paper,  and  it  covered  at  lop  by  a  ueUllic  eve-piece,  the  bole  in  which  Ii** 
half  over  titr  edgv  of  ibu  jiriiini,  tu  as  lo  allbod  tu  a  perton  looking  thnnigb, 
a  irirw  of  the  picture  rcHcclcd  through  the  glait,  and  a  direct  vi««  of  lii«  iirucil 
ot  tradng  point.  By  means  t4  lliit  iuitnuneni,  a  perion  unacqnaintra  with 
drawing  nuy  ddiiirnie  objects  with  great  cur  and  accuracy,  tor  spocimen* 
ef  (ha  capabililim  of  thin  uiitrui.^eni,  we  would  refer  to  the  rolunie  of  plalci  lo 
Capt.  BmiI  Hall't  r<>fa<)t  la  lit  t'niltd  SMrt  of  Jmerka,  the  whole  ol  which. 
csniUliBi;  of  r<f rrtinuiiont  uf  sct-iiciv,  aiilmali,  portrait*,  Kc.  were  ikctched 
by  means  «f  ibit  iiiKtrument  by  Cajil.  llnll,  who  had  do  knowtolgt  uf  drawii^. 
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CiiMn*  Oueaa*.  An  iiistruinnit  Kit  m  dnillai  punioM  at  titr  fun^inE, 
but  ronttnwtfd  iifioii  Jillertni  principle.  tl>«  raji  1>d«i  ihe  nbwot  btiiit;  cDUxnl 
to  |ttM  tkraugli  a  canwx  kIbm^  on  to  ■  »l>iic  iiufncv  plwcu  ojifKHlte  lu  tW 
fflu*,  in  0  daricneil  ohoiBMr.  A  cknM-ts  BtumrB  ninf  lie  caiuUnctEil  u. 
foUoiit :  dwkon  a  ebimbtr,  and  Ints  4  niijll  ajwttuie  miidt  for  th«  purpoM  in 
ona  or  the  vinJow  ihitltcr^  £l  •  ittt*.  eiiKct  pIvio-cMiTcx,  or  conTes  o«  both 
riilci :  nnd  at  ■  dui-  diiuaor,  to  be  iletmaloM  Iiv  exprrirncc.  plaoe  a  poftr  «« 
whItD  dolli,  dci!  lite  objrcU  oppontc  the  l«a*  wfll  lir  Hhuwii  tipoo  ikr  p*p<T  fn 
Oivlr  iialml  coloim  and  propottioiu.  but  in  an  inT«t1cil  |MaitJan ;  liv  pwtiag  ■ 
«oamre  kni  bdwHai  tlie  cruin  and  ihv  foctn  of  tli«  Knt  len^  tlic  im^n  wilJ 
be  ihown  tnct  If  tti«  atierturc  do  net  BUo«d  tli«  (txe  «f  a  pM,  tb«  objtcli 
will  be  rmcKnicd  without  a  ten*. 

CAHniOK.  "ntFTramvoUodaoblalnedftimnlh*  EM,OMrrMnSuinalra 
•nd  Boniwo,  the  other  from  China  and  Jpgnaii  It  It  « xtta<t«d  ft«m  the  reoU, 
tr«ad,  and  l«a*e*  of  the  Inrw  condom,  t»r  roolii  adiH£n|{  Ihe  moleat  iiaantii]r> 
It  il  dialilled  Ln  lawe  Iroa  poti.  to  trbich  rorlben  h(«di,  iIiiAS  with  ttnw,  sre 
adapivd,  and  pvovMcd  wtlli  reurroin.  MmI  of  the  Faii>]ihor  lieoomci  coft- 
drcMd  in  ikc  cotid  form  amonipt  Ibe  ittaw,  and  [uit  oMni-t  ntvi  with  the  waltr. 
The  rel!neiD«it  uf  tbii  ean^horia  p«rfinin*d  b)' luUimaliun  in  tow  Hal-botlonied 
glm»  TCMeli  placed  in  a  und  bath,  and  ibe  caniptior  beconivi  conrreto  In  a  jiiire 
atBte  againit  the  upper  part,  whence  il  b  aepttmtcd  afler  bremkhig  the  eUm  with 
a  knlle.  Lewit  amfHi  that  iw  addilion  i*  necingan  in  tbe  purlhfation  of 
can^hor,  but  ibnt  tli«  ehlrf  point  conAla  In  inaimgiiig  tlir  fin:,  to  that  ibe 
upper  pan  of  tb«  tcmcI  may  be  bM  enowb  to  b*ke  ilic  niUimalc  tngriber  in 
a  Mke.  Chapla]  aayi,  that  ilia  Daick  mil  one  ounce  uf  quicL  lime  to  ervrr 
pound  of  eanpbOT,  prerloiii  to  dtotlllMion.  Mr.  (inv  ii.um,  that  two  poiuid* 
nf  quiei  lime  ibauld  be  added  to  each  kandrcd  weight  oftoujh  camphor,  and 
tlie  BuUinBtion  be  pcrfonned  in  a  verj  g«t>ilc  beaL  Camphor  h  likeaW' 
obtiineil  from  tbywr,  rnteniaiy,  and  Mber  Tr(,-etable  mibMnnc**-  Purifleil 
mniphur  b  a  wbi(«,  corurt^e,  InuuparfM,  nnmirtv  volaiilr,  and  iaAuntnnbk: 
■ilbkUncr,  of  a  Dowerilil  fri^fninl  odour,  nod  aetid  laate.  It  i*  insolnUt  In 
water,  but  lolublc  in  alcohol,  ether,  and  ibc  tntntial  oili.  Il  Ib  am)  In  Ibe  art* 
fur  uti.ti'iL-  iSi<  i>;i1»iinn  of  r««iiia;  abo  In  medicine. 

CAMI'llURIC  ACID.  An  aeld  obtained  by  repratcd  dlitillalion  of  nitriv 
acid  UDMi  «aniphur.  Il  appear*  in  tbo  form  arerysltlt,  aoluble  in  alcnbol,  oil*, 
•Bd  aineral  ncldo.  It  aUo  dlual*M  eaally  b  1io(  water,  bat  rot|uiiot  about  200 
parta  fc*  il>  aof atio«  at  tlM  ordiaaiy  tnnpefanir<v 

CANAL.  An  ulilieUl  eiit  in  tbe  ground,  nipplied  with  walrr  front  riwn 
<ir  ■iirifiK*,  &C.  ill  nedcr  U>  form  a  navignUe  cowmnmlcation  between  ime  pldce 
and  another,  and  olio  lot  auppljii^  lowna  with  water.  Tbe  advnnlam  to  be 
deriTi'd  fruin  canal)  were  out  imknovm  ta  tbe  aodcntL  Kgjp',  Rom  llie 
remolMt  antiquity,  eoniatned  a  number  of  canalt,  dug  to  neeire  and  dnCrlbute 
Ibe  waten  of  the  Nile  «l  ih*  time  of  tbe  launilailua  ;  hut  ibe  moat  eclobrated 
canal  In  that  coiintrv  wu  thai  wbkb  emmecled  Ihe  Nile  with  fhe  Kcd  Sea, 
which  wu  coiDjiluttd  nnder  tli«  twcod  Pl«ilemy,  and  wm  foot  dajn'Jouniey  in 
le^glli.  Il  wo*  (ab«cq<iMllv  n«wlreted,but  wiu  afkerwanU  re-OMntdb*  oneof 
ih«  etl^hiv  in  635,  alWr  whtcb  it  waa  i^ain  negleeled.  *o  tbai  tl  i>  difficult  t» 
trnc*  iha  romalat  of  il  at  tbe  praaenl  day.  Tlie  aqurdacli  <tf  the  Hotnan*  were 
a  tprcici  of  ennal,  uid  tliey  bad  inuiy  alto  for  draining  ibo  water  fiwn  orer- 
Bowtd  groundii  and  allemM  were  nuide  (.-Jthonitb  uameotarfllly)  by  one  cf 
■be  eniperora,  to  cut  ihrougv  ilia  iMbmm  which  joini  the  PtIefiMtiMauii  tn 
Greece.  Bui  niBa,  in  the  nambor  and  eiieni  of  iu  conala,  far  etceeds  all 
other  natiooi,  tbrre  bein^  warct^y  a  loan  or  TiUag*  that  it  not  waaheil  by  lli« 
■ra  w  by  u  river,  \mI  Iihi  a  cwnnl.  The  Great,  «e  Roval  Canal,  I*  the  mott 
inuipiifioetit  work  of  the  kind  in  the  wcrid ;  it  i>  H'iA  mllei  In  lonfrth,  SO  feel  in 
width,  and  9  ftet  deni,  and  enttnda  from  Canton  to  the  nonbem  (itiiitkr*  *S 
tbt  ttnplr«.  MofI  o/  tbe  countriea  In  Eurxpo  art  prorid^d  with  one  er  more 
wcfica  of  Ihb  kind;  tlio«  of  HolUnd,  from  their  nnmbor  and  Ihe  aibntrnblo 
mode  in  ahich  ibey  are  managed,  have  lunc  been  Ihe  theme  uf  Imvt'lli-n;  btil 
perlia)ii  iha  otaat  (tapvitdoiw  wort  af  the  Idnd  ia  the  canal  of  l^iituedoe,  in 
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Buna»,  vUeb  lbrm>  ■  junction  botw««ii  the  Mrdliftranviin  and  Ili«  AllMiie, 
It  tna  bwu)  in  108G,  and  (iniihcd  in  llfUcn  yr^n.    'I'hc  bitoilll)  b  I'M  feci, 
inoluiSoKUo  towing  path*:  tlied«ptliiii<jr«i;i,»ndtfaf  UnjiiiS'tFreiKlilcagaai, 
and  it  hu  1 11  loL-kst    Alilieugh  ilil*  coiialiy  at  the  prncut  dajr  I*  fupfdot  to 
any  noiion  in  Europe  (with  pciha|ia  ihc  cxMpiion  «  Uollaad),  in  tbc  Bimbar 
■n4  magnftadt  of  it*  cwai*,  it  «»  om-  of  ilit<  lait  l«  adopt  lliii  important 
ImproTemont ;  br  if  w<  mcctiI  llio  Xcw  Itircr  Cut  for  lupplying  Londoa  with 
water,  Kijgland,  up  to  ihe  middle  of  the  Ib*C  oeclury,  had  not  a  canal  irodfcy 
of  iiulicir ;   and  llio  liunour  uf  llivir  iiittoductioci  it  duo  JiiiulJy  to  tile  Kpiiil  a»d 
pcncrcrancD  of  tlic  Duke  of  ItridKrwatcr,  and  to  (he  (kill  and  tulcnia  of  tho 
crlvbrulfd  Mr.  Itrindliy.     'Jlic  duJtv  had  at  Wonlfv,  abiiut  mita  miln  fran 
Manchvalvr,  h  lutgr  (■4t8l#,  rich  in  coal,  wliicU  baa  boon  IiIiIktU  uii'1«w, 
nccoixnt  of  the  ci]i«iw  of  land  uniagc;  he  thcfofore  eoiuulicd  Mr.  brindUy 
it  to  the  praclicatulil*  <if  foming  a  cammnnication  by  waltr,  ahu,  baring  nif 
wjvdilie  ground,  004  dodatvdtlia  icboiie  to  lie  practicnbic,  iliu  duke,  in  1 750 
obtained  an  act  tomake  a  narigableeul  arcanaifrom  the  toBDilup  of  St" 
lo  or  n«ar  Wonlcy  Mill,  and  to  ■  place  callrd  HoUcni  Perry,  an  Lancai 
Imt  ntendiog  hia  ricwi  at  the  Hork  adranci^d,  he  tiulitcnuNilly  obtained  I* 
olbor  nail,  tKc  fint  lo  cony  it  ovrr  the  IrvtU  lo  a  pWc  ullcd  Longfatd-bridl 
and  the  «vruiid  lo  vxiend  it  from  Lonefocd-bridge  lo  a  place  on  lh«  Mvrt 
RiTcr,  called  the  Ucni|Mtnn«f.     The  wliolc  navl^tloii  wot  ibi-ii  ptooMdtd 
aiid  compk-lett,  bcine  moic  than  20  miln  in  Ungth,  and  having,  at  iti  fait  inUrJ 
ibo  MarMy.  loolu  which  let  it  dowo  IPS  fv«t-     It  should  be  remukad  tkat  ll 
locki  wore  (brme))  at  Riincom,  inMead  of  the  llrmpiloneiu    Tlio  compledon  i 
thvte  works  ouickly  rendering  apparent  the  important  advantage*  of  canab  !•] 
tho  commercuJ  and  manufBclitnng  iulrmtt.  n«w  tiMtarlaking)  uf  the  kind! 
*ueeccdcd  each  otbor  wlili  iiucb  mjildily,  IhnI  the  borr  vntiiiirrtlion  ct  tho 
cxittiiig  at  ilic  preicnt  day  would  occupy  more  ipice  than  wc  could  tpara  t. 
tbg  pur|iu>e.     Amongit  ibo  principal  ore  lliu  Grand  1'nmk.  or  StaUotdtlii^ 
Canal,  lanciiig  a  coniBiunicftUon  belWMn  lb*  IVcnt  and  (ha  Mmay,  and,  ooa 
Mi|iicntly,  between  (be  Gorman  Ocoan  and  ibo  Iciih  Sea;  the  Tliaiuta  anu 
Severrii  the  Jfimunghain  Canal ;  I'eok  Fomt  and  Grand  Junction,  in  England  J 
and  tbe  Caledonian  Canal,  in  Scotland.      The  tola!  number  0^"  canali  in  Orcatf 
Britain  i*  lD3j  tbe  total  eitent  26SS  milo*;  and  the  oMiltal  funlt  in  thair  con- 
•truetion  i>  cotnputed  at  upwotda  of  thirtj-  milliont  (tcrling.   With  two  or  (hn« 
exei'ptiunt,  tliey  were  all  coiiitnicted  by  the  combinad  •xcrtioni  of  pirate 
initicidunli ;  and  imnortnnt  u  time  notiu  arc  now  baooma^  nona  of  them  wera 
projected  prior  to  ITSS.     The  particular  operationa  neoMiry  br  makii^  ttti*j 
nciul  oouiili  depend  upon  a  variety  of  oircuinitancM-     When  the  grmittd 
fiatiirnlly  hvvl  and  imeuniu'etcd  with  rirrn,  tbc  «xecutinn  ii  ea«y,  and  (I 
navisution  not  Imblc  to  he  diiturbed  by  lloodi;  but  when  the  ground  tuci  and 
Iklli,  and  ciicnof  be  reduced  to  a  lerel,  artifioial  mtaoi  of  raiting  and  lowerin(^ 
«e>t«l>  muit  be  employed.    The  ordinary  eipodienia  w«  either  Inclined  pltnat 
or  locki.   Tlie  lint  of  tbete  method*,  vix.  the  iodined  plann,  it  ebiolly  rcaortcd 
(0  in  caiei  where  (he  canal  ia  to  rery  Bcantity  supplied  witli  water  that  It* 
eodnuiny  become*  *n  object  of   tlia  flnt  importance.      For  thli  purpoar,  aa 
inrlined  plan*  of  miuonry  ii  conittucted,  (blending  from  one  IctcI  to  tlie  nirfiice 
of  tbc  next  obore  it,  and  Ibv  boala  urr  Imiilcd  uji  (be  plane  upon  a  kind  of 
cradle  or  tiedge,  Avnlthed  witli  roilm,  and  iliiit  it  it  aaid,  waa  the  only  niatbedj 
•mployi^  by  UM  ancient*,  who  appear  lo  bare  been  ignorant  ef  the  nature  to 
otiuty  of  loeka.  The  engraring  ra  (he  oppoaile  page  reprcKOtt  an  improrrm* 
upon  thti  method  of  panliig  boat*  from  one  level  to  anoiber,  by  which  the  boatil 
maintain  thwr  parallelitm  whilit  atcending  tlic  inclined  planet,      ll  i*  iha* 
invention  of  Mr.  1.  Uiidtrhill,  of  Parkfield  Iron  Work*,  near  Wolrerbasipton. 
Tile  fallowing  i*  a  datcription  of  the  engijtvlng :  »  Uiu  highM  level  or  (ha 
water  of  the  canal;   6  the  lower  level:    the  bottom  of  tbe  canal  ii  a  littla^ 
axMvaled  at  oacb  of  Ibcie  placet,  to  admit  of  a  kind  of  cradle  carriage  to  __ 
«nnk  tulBoientlv  deep  for  a  boat  lo  be  floated  on  |«  or  off*  it.  At  e  it  r«fv«a*Bla4l 
a  laden  boat,  plaoed  upon  the  app««  level  in  ila  carrii^ //;  andai«anoth«r|J 
itmllarly  drciuntianced  Bpon  the  lower  level,  in  lu  cairiag*  gj.  Each  of  theia 
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ii  olucbtd  by  tIrMic  ehalM  lO  a  ibiim-wko«l  i,  prnpmly  Moimlnl  ia  •  ctfint 

fraiiiinf.  iind  <rnriitirtiy  a  lUnm  tii|;inF  ot  nihcr  MteiinkU  Mwr.  llip  i^rTiiit,'** 

■re  ni<niiitc(l  UTinn  two  pun  at  mti  bnn  wtiMb.  wliich  nw  upon  nilwurk 

thai   coniKcl   lt\t  tipptr 

anil  Icrwcr  lavcU.    Thin* 

nil  waji  form  I  wo  iiiclint>il 

plaiiM  for  ili«  a*e*Di  of 

ihr  Mrriflgv,  utd  the  lamp 

fiir  iU  dnocal,  whttil  lb># 

IWD  il«|it«  an  oannKted 

u   lop  bv  a  beruKmUl 

.|riane.  Thiawill  bvclMrly 

uiiiltralaod  by  roftfeoiv 

(o  llic  dUgnm.  Tii»b(*l 

c  it  tlipir  irpivtvliliHl  in 

lu  eoniaea,  and  aM»«d- 

Hig  Ihe  donbU  raila  or 

Cum  r,  ilip  h<iid  whi^la 
li>l>  on  the  top  raili,  and 
tlw  fotp  wlipcl*  on  til* 
hntlum  rail*,  liiit  cmfliitd 
in  llolt  tnuk  liy  tliu  n*> 
rallcl  Ikui  o  aliuve,  wlwh 
|ir<rti'ir«  lliocatriaplVnaa 
•liJUiig  out  «f  ilw  iuxr'i' 
Xdnlol  pMtlkni.  B<-ro«« 
artiiiiifC  nl  (li«  t<i>,  the 
farr  *hetU  Open  IMO 
liilclxi  I,  IiHvIng  conaUr- 
lialniicc  W(-i|;1tls,  atiil  bull) 
liind  and  fore  whei-l* 
iimT«  tofEdlicr  en  the  top 
of  iIm'  liurtitintal  hnr  of 
mil.  Oil  dfawilm  it  Tcr- 
n-ard  for  the  diuMni  into 
ibe  lonrtr  I«t«I  of  ili« 
enoal,  the  talcbta  /btcorae 
clntri).  and  lhFcnrTii(;i.'  i* 
*cnt  forward,  m  thonn  b^ 
Oie  doited  llnpt  al  r,  brfiro 
deMvndlng,  wlivn  theforir 
wIimI*  om>  tlio  lulthi-* 
br  (bo  lu«d  wbMli  In 
oilier  briwronilienanilltl 
ham;  ys  rficwi  the  iKiat 
and  carnage  dvliveird  on 
lodielowiTlfVi'lofwHler, 
«>li<>r«  the  cani>iiit  tinka 
In  a  mffirienl  iwpiii  to 
allow  (ho  boat  to  float 
away  ttota  it.  The  na- 
t*Dire  prapoatatooiaploj- 
ainijki  ntacliinery  for 
mliine  v*ij;hli  on  land. 
Unl  oTiere  canali  have  na 
abundaat  aninily  i-f  warn, 
theiiiitalmrthodortnisa- 
mluiiig  boala  from  one  Uvrl  lo  uotlier  l»  by  <o*b»,  A  lock  U  a  lonr  nam* 
|W<aafr  ronoeclins  t«o  euiiiif:u«i>  Irvtk,  erf  tiiffioioiU  oMlh  omI  Ftnpb  lo 
rtWvD  a  boat,  and  in  depUi  axieiMlini;  tuna  llw  lop  ef  tho  it|>p«r  Irtoi  ><■  iba 
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bocicn  of  Oi«  lowft  lavol.    Th«  tUM  are  iuiull]r  tormtA  or  nuuiniy,  and  at 
wch  cud  i«  •  pair  «f  iRwDg  |;>l«i^  tvnlng;  upon  moItm  Mntigly  mcum  to  (lia 
mil*.    Tb«  gUca  next  tbc  upper  Iciel  cxtcuil  on);  to  the  botIMn  of  Uikl  lerel, 
bul  ihoM  *l  lli»  lower  lercl  vxtrnil  tlie  *liul<  depth  ej  tlw  lock.    Tliew  galea 
an  opened  md  ihirt  by  raeuii  of  lone  prtjecling  urd*  or  Urtrt,  uid  wIko 
doM^  Uiepitf*  mcel  in  mi  angle  pdniii^  ufi  (be  ilieua.   At  ibc  vppef  enduf 
(he  lock  i*  ■  tluiH,  by  wblcb  ihv  wtxrr  can  M  kdniHed  into  tbv  Iwk  /tuu>  iJi 
Ujipcr  level ;  and  at  tne  Io«er  end  t>  another  tlalo*,  by  which  the  walar  OM  * 
diK'hurged  from  the  lock  into  the  hiver  tcvcl.    llie  openklimi  of  ptMing  ■  I 
from  ou«  lerfl  in  iiiie)ttirr  i»  t*  follow*:  luppote  il  be  nqiiind  toiHui  the 
from  the  upper  leicl  la  tlio  hiwrr,  and  llmt  tli«  wMtr  in  tlt«  lock  u  U  llio  Mitia 
hneht  with  lh«  wni««  in  the  lower  level,  nod  thai  ihr  gain  at  each  end  of  the 
lock  ar*  cltnfd;   ibe  iluloe  at  Ibe  uppvr  end  it  fini  opviiwl,  uid  (lie  »iit«t 
admitted  inlo  the  l<>ck  from  thcnpprr  Uvel;  auil  when  itaUaiui  lbs  MUc  hclglu 
Jd  ihp  lufk  u  in  ihc  upptr  lerel.  Oic  »luicc  ii  (huL.  Ibe  upper  §*■«•  openoL  anil 
tlw  bout  hauled  into  liic  1(>ck.    Tlic  uppi-r  gutn  ar*  ihtiD  clowd,  tlic  tlnlo*  at 
the  hnrer  end  of  the  lock  o)irs«d  (u  ilincli&rfo  iho  water  lalo  ibe  lower  leve^ 
and  wh«i  the  waler  ttands  at  the  (ame  hcighl  in  the  lock  ai  in  l)ie  Itiwtrlevt^j 
the  >Iuicc  i«  ilkui,  tli(i  Iciiatr  gali-i  op«Ded.  mid  tli«  boat  hauled  uui  of  lb*  luon 
into  Ihc  lown  IrrcL    In  (be  rercnc  opontioii,  or  powng  ■  boU  from  the  l«w«r  < 
level  to  llio  upper,  the  water  in  tbo  lock  U  fint  mlucrd  to  llie  height  of  (bo 
water  in  the  lower  Ivvil  when  Iht  lower  gtHm  aro  opened  lo  admit  iIm  bo<u 
icla  iLe  lock,  after  whicli  ihcy  are  «laKd,  and  water  admitted  into  the  luck 
from  tba  npper  \ert[.  until  il  itand*  at  the  laiDr  heigbl  in  oaob,  wh«n  ihv  upper 
Kaln  are  opcneil,  and  tb«  boat  ]iiiM«d  inin  thn  ^'Pf"  Icvd.    Tlic  operation  jiiat 
ocacribed  i>  cxmmely  rliaple  and  oasy,  but  it  will  be  •oen  that  at  each  tiaiuU 
of  a  bunt  in  aiiher  dirNlion,  a  lock  fiill  of  water  ia  drawn  ftom  tlia  upp«r  poiMl^ 
and  lotl.     Thli  loa*  fa  of  «iich  conavqnene*  on  aome  canali,  that  the  water  la  ] 
pumped  back  to  the  ujincr  lovol  by  a  iteiun  engine,  and  numtroua  plana  hoir« 
been  proposed  far  aTotiliiif[  or  IrHFuing  thii  lou.     Ou  the  Itrgvut't  CocmI  t)i9 
looks  an  double,  and  planrd  ndc  by  tide,  with  a  tliiire  ill  (he  iniddla  fit*  to 
admit  Ihr  irutiT  fruiii  onv  lock  Into  lilt  othrr.  In  pauiiig  a  beat  lirom  ibc  iiMiep^ 
to  tlir  tawer  level  by  th«c  loekt,  tba  water  it  not  diKhorgcd  from  tlie  ftill  tork.  I 
into  (he  h>wer  level,  in  the  lint  iuiCanoe,  but  it  it  aiknilted  into  tJio  nupty  l«(k  ] 
nntil  it  (tandi  at  Iho  aanie  height  in  Mch :  iiAer  which  the  iluirc  in  the  roiddlft^ 
pier  u  »lmi,  mid  the  ronujndtr  of  Ibe  water  ditcbargci)  into  the  lower  lavrl,  bv 
which  mwii  only  about  half  a  lock  full  a  lost  at  each  Iraiitli.     Mr.  firownill, 
of  Sheffielit  ha*  prupuMfd  a  plnii  for  pauint;  boat*  from  one  level  to  onothef^J 
with  very  Kttia  bat  of  water,  whirl)  we  shall  endeavour  to  dt-tcribe  aith  ibS'] 
aaaiatanco  of  (he  oidraving  on  the  following  jiage,  which  tpiitvtciit*  a  vnlical 
i«ctJon  of  iho  appaiMua.    a  i*  (lie  u|»]ct  l*T«f  os  the  canal ;  6  the  lower  level ; 
ee  MC^n  ofib*  end  wolU  of  the  ihaft  in  which  tbe  cradle  worki;  <t  oneuf  tlta 
dda  >alb  of  the  unic ;  r  the  gale  of  the  upper  Ivvil ;  /  tU»  gal*  of  (bo  towt*  ] 
Irret i   gg  a  imuiber  of  bMringi,  aupportinK  the  horiionia]  akia  A, «n  wkieh;] 
are  placed  the  lHtg«  theavci  At,  over  whieb  Uo  ■urpmdiiie  rhaitiinin  ;  toonftl 
Piid  of  theie  chniui  u  attached  iJic  cradle  «,  and  to  tho  other  end  ii  hnnf  th«  j 
oaunurbalaiiev  I  (shown  In  dcttod  line),  which  riie*  and  falU  in  a  aide  ahaf^J 
Ihcto  being  a  limilar  counlerboJance  in  another  aliuft  on  (he  oppoalla  lid*  of  I 
the  main  ibaA  J;  (beM!  two  couuterbalance*  ore  made  (o  act  together  )iy? 
mean*  of  the  laigo  wheel «  acting  nu  a  timilajr  wheel  <m  (be  axit  of  (he  oppoaita  : 
connicrbaUnctf.    Till*  anangcmeBt  tli«  inrantOT  temu  hit  double  union  tifL 
11(0  cradle  o  hni  a  sluice  at  each  end,  Cttcd  with  innallor  aluon p  p;  it  boa 
alto  a  double  bottom  y;  r  la  a  abort  Itrer  at  (b«  h>wer  end  of  ihc  cradle, 
which  doc*  not  prrvctii  ila  aicsnl,  but  n*  toon  oa  it  anivei  above  the  incUnnl 
plane  i,  iu  upper  end  luim  over,  and  retu  ogaiiiat  the  dotted  hrtj  I,  ttrmnl 
tbt  ivlaaM  I«v(T :  and  U]ion  allowing  At  enutia  to  dcaccnd  a  little,  ibt  levn  •• 
r,  acting  upon  tho  Inclined  plane  i,  forcer  tho  cndle  over  agniiiit  the  ^  of 
lb*  gala  of  the  upper  level.     At  the  oppotito  cumer  of  th«  ciadl«  it  a  timilor 
appaialau  (not  tbown  ui  the  drawing.)  to  act  upiw  the  bctlDcd  plane  t.     To 
poia  a  bsai  ftom  iho  lower  Icvid  lo  tho  upper  one,  the  cradle  i«  forced  Lf 
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f^M  lever  upon  ihc  inclined  plane  <>,eloM  ovwlo  lhe«Dlruioecf 
irtte  •mull  aliiici-t  p  p  art  tam  op«D«d  lo  sdiiitl  l^  WHter  into 
the  (mA*.  until  !l  *U,ii(l>  at  tbp  uninu  hvtgtit  in  il  a*  in  the  UjipcT  lcvi-1.  wllcn 
(lie  lorgn  iluiorin  thrcriidlf  mid  tbt  f;atc/  are  opened-  ITio  boat  iaiiow  hautnl 
into  tlie  cnid]«,  ultvr  u-liIcK  lli<>  kuiv  nnd  slinm  an  ngsin  doMil,  mi^  th« 
coantcrbnUiKvt  (whii-li  I'oiiiiat  of  \nrfir  inn  tA&k*  Allrd  with  «atct),  being  >t 
i)>c  liip  of  ihnr  ilioAi,  oi  inucb  water  ii  kl  out  from  the  double  bollmn  g  of 
tlir  cTiidli*  o  iki  will  cauM!  the  coiijii'^rtialiiiicM  lu  prepondtnto  ahvn  thvjr  dMcoiiiL 
mod  ihvrrbj'  cuiim  ilie  cradi*  cuiitutuiii;  ttio  UMtlowcondwid  pMi  the  iBdinad 


|iUoet  t;  but  u  tbno  it  ■  mmH  turrtlon  of  water  hi  IIm  t^a  ibaiU,  the  «oun- 
UibalancM  ore  clucked  in  their  otaccnt  on  n-ichiiig  lliii  wbIct  ;  tUtr  ibm  riw 
■lightly,  and  allow  tlia  CT*dli  Is  aettlf  co  iho  iadiiMd  pliwo  a,  wbid  forcta  \i 
•gkiiut  ihv  ujiptr  Ifral ;  ika  unull  aluiu  p  U  next  aj>«ii*d,  and  u  aoon  w  tha 
nier  itMida  oi  the  Mtne  lerd  «n  each  tide  of  th«  Ih^  itnicr^  (bt  btlar  and 
l&«  cala  of  lh«  canal  an  op(B«t  and  tlie  b««l  can  ihen  pan  into  the  ufftt 
IfvfI  If  now  a  boat  ij  to  b*  paaicd  from  Iba  it|ip«r  la  th«  \ttmt-T  tcrt^  it  ia  hauM 
luto  the  cradle ;  the  gnte  «  and  the  tiage  duKc,  and  (he  mailer  tliiica  p  ara  all 
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•hut,  uiil  M  much  vr&lvr  h  ailuiitlvJ  in  ilie  duublv  buUuiii  ji  oftUv  cimlli.'  (fti'm 

aside  retrrvnir,  xliown  di>(ti'd,)  Mwitl  gio  tliv  criulli'  n  iiripmnliTiuii:!';  iii]i)  div 
ti\ru»r  luvpr  bciiiR  1*1  go,  ilic  lever  r  mrni  over,  nnJ  tlii'  craJlc  ileiciMidi,  and 
on  reaching  i!ic  buMoiu  uf  llic  ^llulX  i(  ii  jiaucd  into  ihr  ln»'«r  U-vd  in  the 
nuuiner  dcici'ilird  for  juiwiiijj  il  inm  Ih^  ii]I|iit  one.  Tlic  eiicli  of  llic  criullv 
niiiil  bt  coveiuJ  wiili  •tutting  of  some  kind,  to  pitvcnt  as  nmcli  ui  pouiljlc  the 
eieipc  of  tlii;  wHler  wlii-n  iliv  aliiiora  art  upi'li. 

CANDLE.  A  cj'linilrii^nl  mitki  of  IhIIow,  or  othci  concrete  ulc-i^inmia 
mnlti-r,  having  in  ili  axii  u  colion  or  other  wick,  und  cniiiluyeil  (u  nlltird 
nttifii-uil  light-  Ni'»t  1«  lalluw,  llie  tubBluiice*  mod  (iiti'imivelj'  ii"i'd  urnuax 
Hiid  ipeini/ieeti.  !iaiu<-  Mdunbli:  ■iibatitulet  for  these  liave  recenll)'  b«en  dii> 
rovrrcd  and  inlrudiieed  in  the  mnnul'aetnre  of  candle*,  which  we  ihall  give 
nn  account  of  in  thi"  hiIicIi-,  ufli-r  huviiig  dftrriln-d  the  proecwen  empiojul  in 
the  prodnction  of  tho  foniier.  There  htc  two  "oris  of  tnllow  candles,  dtpi  and 
moiJdf  ;  tlie  fornirr  bi:iiii;  mule  by  dipping  the  wicks  in  incited  tulluw,  the 
Utii'i,  iiy  coating,  or  puoiiii;,'  the  fluid  laituw  inlu  niiiuld*  ci>nl;tinuij;  lli«  wieLi 
■trclched  longitndinolly  throui;hout  iheir  eenties.  The  colion  used  for  mukingt 
th«  nicks  il  loosely  Iwiitcd,  and  it  prepared  for  the  luanufnciurer  in  lur^^  bulls 
who  drtiwk  out  H  tlitvad  IVuui  *uch  uf  five,  tLx,  rir  mote  bolli,  (Mecordtnj;  iii  ihr 
Uiickiicw  of  wick  required,)  uid  cuts  thcni  oiT  to  tlie  IcnjitU  of  the  intended 
candle.  Tlie  apparalni  for  ontting  the  cotton  ii  simply  a  Kniouth  board,  made 
to  Ax  on  ibe  kiicea;  uii  the  upper  nurt'ttef  io  ihc  btiidc  of  n  luxi't,  uxl  jtt  thv 
rcmiired  dittoiice  a  pi«cc  of  cone  is  fued,  around  which  the  cotton  is  carried, 
and  being  thence  brought  over  tliv  edge  of  the  riiEur,  h  irmtuntly  kcparated, 
riiv  next  o|H'iHliun,  railed  "  pulling  the  cuilnn."  consiata  in  drawing  the  thrMidl  ' 
through  the  hand,  and  removing  Knots  or  other  unevenesses.  The  cotton  i> 
next  "spread,"  or  extended  bi-lHeen  two  rDds, about  hiilf  an  inch  diametrr,  and 
throe  fcpt  long ;  ihcau  ate  caDeil  btoacbci.  In  dipping  cRndle*  by  hand,  th« 
workman  takes  two  broaches  at  a  time,  strung  with  tlie  proper  number  of  wicks, 
and  holding  them  cquidiatont  by  means  «f  the  aeeoiiil  imil  third  linger*  uf  eaeli 
bami,  he  iniincrtet  them  in  a  vat  containing  the  fluid  tallow,  three  timet  uic- 
ceiUT«ly  for  the  tint  lay  nr  coat,  then  hnbU  them  f<ir  a  while  over  the  vchcI 
tl)druil,aild  afterwards  BUipcnds  lliem  on  n  rack  above,  where  Ibey  continue  to 
drain.  W]ien  lliia  <it>t  coating  uf  tallow  hua  Holidifled,  the  wnrkni&n  ptucenU 
in  like  manner  to  give  them  their  tecond  coat,  hy  dipping  them  twice  before 
hanging  them  again  to  drain  and  eool.  The  number  of  luji  <ir  coou  thus  given 
It)  til*  cundlea  deprnda  upon  the  ihickncHa  thej'  ar«  rrijuinrd  to  be.  During  tlie 
operation  the  vat  is  supplied  from  time  to  time  with  fresh  tallow,  kept  at  a 

Iiroper  temperature  by  meana  of  ■  gentle  lire  undernealh  it.  Tultuw-chaiidtcrs 
lavu  of  Into  j'Ciirs,  however,  cc(i«iullj  availed  thftmneivc*  of  a  very  Kimplc  and 
convenient  piece  ormechaniini  for  aiding  them  in  their  dijiping  ptoceia.  Fito 
or  lix  of  the  biuacbcs,  filled  with  the  cotton  wicks  sn  ulreiicty  described,  nre 
flx«d  at  both  their  ends  inio  a  iiiovoble  ftainp,  which  in  iiiBiinided  over  (ho  vut 
upon  one  e^ilreniity  of  ■  lever,  and  it  eounlerhalanccd  at  llic  other  by  weight* 
in  •  ical*,  which  are  inciraied  lu  the  candles  become  lienvier.  By  tliis  anongc- 
nient  it  ia  obvious  that  the  workmiin  Idu  only  to  guide  the  frame  in  dipping  ih« 
candle*,  and  nut  to  support  the  weight  between  his  hnjiera.  as  licfore  mentioned. 
It  is  said  that  ulber  mechanical  cuiilrivoncei  have  been  introduced  for  tlie  same 
piirpusc,  but  Hv  nrv  nut  awaiv  of  *ny  w  limiilc  and  fllicieiit.  Hie  inoidil  in 
which  moulded  candles  arc  cost  consiiit  of  a  frame  of  wood,  and  several  hotlaw 
metal  cylinders,  geiicniLly  mode  uf  pewter,  of  the  diameter  and  length  cif  the 
candle  w«nt«d.  und  having  mi  ajicrturo  at  rxch  end  for  thi^  cotton  In  pma 
ihroughi  which  i»  pciTonned  by  a  wire,  the  cotton  being  fastened  lo  as  to  keep 
it  ttnighl  and  in  the  enure  uif  each  mould.  Talluw  lirliig  piuired  into  these 
moulds,  the  caiidtea  are  nnffered  tu  cool  and  harilen,  when  they  ikrr  readily 
withdrawn  out  of  ilie  tubes.  The  kind  of  candles  called  rush-lighit,  difler  only 
by  tlieir  cunl^uniiig  a  null  aa  a  mbatitutn  fur  tliu  cotton  wick,  which  prerenU 
the  nivcetaily  of  innlling.  lately,  however,  small  cotton  wickt  have  bnn 
introduced,  which  do  luiC  require  amifKng  :  llie«  bum  with  a  tlcadicr  light,  and 
aiG  nut  M  liable  lu  gu  out  a»  thute  with  nubci. 
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CKiiJIct  att  aliin  n(  vuioui  kuidi ;  they  ore  niiilc  of  iwttnn 
«ick\  mill  covtrnl  nilh  wliits  or  coluiin-d  whx.  wliicli  ii  pcrrorincii  ■.-Itlior  b;/ 
lit  U4it  CT  by  lie  Imn't.  In  mtkinfc  Iham  by  IJir  XmVir.,  ii  ilowii  uf  Ihein  ore 
d*d  bjr  ih*  wick  nl  pqual  iligtiancc*  Toiuid  nn  iron  rint;.  luipcndtd  hvit  n  tarn 
bonn  of  copprr.  linecd  on  tlir  iniidp.  aiid  full  of  invllcd  wax  ;  a  lari;c  ludU'rul 
Dflliiit  vm.  it  (f«i!lv  |)"Ur(d  tin  the  lopi  ofthn  wickii  one  afti-r  iiiiotliiT.  uud  ihe 
o|KTHiiiiii  coi)tinui>d  till  the  ciuiiUci  onivc  at  iheir  dcitincd  dimcituims.  The 
tan  three  Indleaful  arc  pouivd  oo  Iv  tlie  tuiit  uf  ihv  wicks,  Uie  fourth  at  ihv 
h«i(;lit  uf  llirpc-foiirtlis  til*  flfUi  at  one  half,  and  the  nixlli  til  onp'rourth,  in 
ordvr  lu  sive  the  condlei  their  proper  form,  irhicli  ori:  then  tdken  duuii  and 
•moglhea  by  rolling  upon  ■  waliiut-tn'i'  (nblp,  with  a  smouth  box-n-ood  initni- 
iDMit,  vliicfi  !<  cull  It  II  UN  11}'  iiiniiUncd  with  bat  water  Co  jircvvnt  llic  adlicuon  of 
lb*  wax.  (n  making  "ax  candlei  by  Ihe  hand,  the  workmen  hegva  tu  lofU-ii 
the  vax  by  working  it  tcverat  liinva  in  hut  wnwr,  contaionl  in  a  deep  luurow 
caiildrun.  A  yirnv  iif  the  wax  i*  tlien  token  out  and  diipoaod  by  htttit  iiiid  lillle 
nrounil  ihc  wlek,  wJiich  ii  hunj;  on  a  liouk  iu  the  wall,  by  the  eilreintly  op[K«ilii 
to  the  nrtk,  >o  thni  they  begin  wilh  the  lurgd  riid,  iliniiiiinhiiig  xlilt  ai  they  dewcnd 
towardilhtf  neck.  In  olliur  ropccla,  the  meiiml  ii  nearly  tlicuunuaain  Uiubvfur^- 
mcntioncd.  There  i«,  however,  thin  diifi-rcncr. — that  in  Uic  former  caie,  water 
M  tiacd  tu  tnoiaten  the  inatnirnviitii,  wlillv  in  the  hll^'r,  lliu  liaoda  oni  lubrlcalnl 
wUi  ail  of  (divM,  or  bird,  ti>  prcrcnt  the  adheiioii  of  tlic  wax.  Wax  Upannv 
dM*n  after  Iho  lonnncr  of  making  wire.  By  mcani  of  two  lu^  wooden  roUera 
(1m  wiok  u  rtpcatnlly  patavd  through  niclled  wax  eoiiUiiieil  in  a  biuin.  pro- 
ridtd  on  on<<  tide  with  an  inittnmrnl  full  of  hoUa,  ihcoiiith  which  vbe  cylioiler 
of  wax  alto  ini-enei  imlJl  it  hu  obtained  the  rcquind  nxc. 

L'utidlei  am  made  from  ipiiriniicoli,  thi>  pirocMi  balne  Very  MiniUr  to  that 
•niployt'd  ill  making  thcin  of  tallow  ;  ihcy  aM  aiao  made  nf  varlmM 
mixlurei  of  loltow,  ipenniLccti.  and  wu;  certain  prniattioiu  of  wiiich  con- 
alitute  tho  artirtc  termed  cuiii|K>«(tioii  cMidUa.  Thf  mi>rlt»riuus  invmti- 
p^iont  of  M.  ChKvrriil,  coneemini;  the  true  nature  nf  fatly  ■ubilaiiera,  which 
were  puhliihed  a  few   ye.ir*  ago    in  the  .Innulta  ile   Chiniic,   appear  to  havo 

red  a  wide  and  divetiilled  field  for  the  operalioiiB  of  the  manufacturer  and 
ixperiin«nlali*t.  Ity  iliMolving  fat  in  a  lar^r  quantity  of  alcohol,  and 
«lNClilng  Ihc  manner  in  which  iti  different  portloni  were  acted  upon  by  ihlt 
•■batance,  and  again  leparoted  from  it.  M,  Clievreul  found  that  fat  in  cumpcMd 
of  an  oily  lubiiliiiicr,  which  rcnmiii*  fluid  at  th«  ordinary  temiiirnton)  uf  Uiv 
atnuuphcrc,  and  of  another /of/jr  lubiiance  which  i*  much  Icii  tuiiblc.  Hcncn 
it  fbllowi  (hat  fat  i>  not  to  oe  regarded  oi  a  limple  pimcinlc,  but  n>  a  combi- 
nation of  the  above  two  prini'iplea.  which  may  be  tF|iaia(ea  wilbntjl  ulli'ratioii. 
To  tba  former  nf  thenv  tuhatanei'i,  whii^h  inelu  at  't.'iUe  Fahr.,  and  haa 
»Ciy  much  the  appearance  and  propertiei  of  Tegctible  oil,  M,  Chevrcul 
pro  tha  name  of  il'iin,  uiii)  I>>  llie  latter,  whicli  infUa  ul  100°,  h«  gave 
iha  namv  of  tUarin  ;  thii  it  aeporaU'd  ftnm  the  (ntmer  by  cryHtalllialinn 
in  the  form  of  imall  lilky  needle*,  while  the  eluin  ii  obtained  by  ccaporaling 
tha  apirit.  M,  Ilrucconel  aiibeeqiienlly  vinuluycd  a  limplrr  proceaa  to  obuiin  ilia 
dain  and  itcarin  -,  he  aijucvxcd  the  uillow  Iwtwern  fold*  of  poroua  paper,  which 
ab*ori>cd  ibe  eloin,  leaving  the  itearin  between ;  the  paper  being  afterwarda 
wakM  in  wah!r,  yielded  up  ita  uily  ini|ire^naliuii.  The  principle  uf  M.  Ilrac- 
cooDl'a  ntoeeii*   la   now   extciuivcly  apjilicd   by  manufaclurcn,   who  fmploy 

KwtTfufprr-uaa  lA  ailiierxr  the  fluid  oil  n-om  >be  laitnw  In  tl'g  year  ItiU, 
I  Gay  Luiaoc,  Ihe  celebrated  French  chcniiit,  olio  took  out  a  patent  for  thl> 
emmtry  for  tha  emptuymenl  uflhe  itcarin  (termed  likcwiie  nmriiaric  acid  (mm 
ill  (httnical  propcilici)  in  (he  maiiuf.iclur*  of  condloi  llio  paUiit  likewine  rx- 
lllding  lu  a  new  mechanical  conilruction  of  Candlct.  Of  the  acverol  pruceioH 
that  may  be  eiiijiIuytNl  for  obtaining  the  margario  acid  for  thii  purjiote,  two  arc 
ptitkuluriy  d^Krijitivc  in  the  tpt.iificntion,  umm*\j,  aa)MiDUlcatlun  mid  JintllW 
■ioo.  The  firii  ii  to  be  cU'ected  by  bcorpontiHg  any  «f  the  alkoliei  with  ibe 
fat,  a*  U  done  in  tba  maUiij  of  aoap,  and  Uwa  dacomfioiius  tha  auapy  fluid  li^ 
an  acid  thai  haa  tha  graalcU  adikiiy  U  lJi«  pccalior  alkali  •mploj'rd.  Il  la 
MeanBendtil  that  tbt  dtcoiopoiiliaa  be  tCccUd  iai  a  large  quantity  of  wMcr, 
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btaled  hf  atMm,  which  AoM  be  kept  vdl  t6mi.     Boinc  aRerwariU  tllaired 
la  rMt,  IM  prndncti  wSI  ieat  oa  Ibe  nii&ca  in  a  Madcnied  and  Milid  Ibtin.   If 
ih«  uUow  or  fit.  Ikna  poriflad  Cron  fb«  iimumi  xiliAlt  in  water,  ihonid  aill 
ooniaiB  Mjr  of  Oie  MlCi  eai{ilmr«d  in  die  peviow  orootM,  it  it  to  be  vailwd  br 
■ddJll«Ba  of  fmh  quaMiiha  «f  wann  water,  tiMil  UM^  aM  McfBeily  diKbog*^., 
Thii  being  doiw.  and  ibr  toaM  nf  1^  hHt'iag  bMoma  aoUd  ty  eaaUng,  ll  ii  to  t 
■ul^cud  ID  the  BCiioLn  of  a  nowcrful  wrm,  nmilsr  t«  tboee  wed  Isr  ezprei 
wl  Araoi  aecdi^wbtti  the  fluid  oUi?  acid  (or  tlaJii)  «SI  tun  oft  iMrlug  Uic  ! 
caria  add  in  the  preaii  froai  which  product  the  undlM  aiv  lo  bt  Rude. 
diuiUhig  uiiitaM  u  oondnoled  by  expimag  the  fnt,  m  im  orfinary  itill.  to  ihtl 
heat  ef  a  fiwuBM.    Siewn  ii  aleo  to  be  lntr»diK*d  into  the  ttiU  lo  bc^iui*  ihtl 
opFralion,  and  lo  carry  am  tKou  prnducti  wUich  are  loluldc  in  it.  thraif[h  t^J 
uxinn  or  coodenMr,  iiitu  a  rwcivor.    Care  muiI  hv  Likpti  i[i  rt^Inting  the  bt^n 
of  tJae  fonuK,  to  prevout  dacolouriug  fkc  taaMruli  iii  tlio  •till      Ths  fat  tbiM] 
prepared  it  lo  ba  nirificd  bjr  wa^init.  uid  Atn  *a\^t<tei  to  prmure  ai  in  tbaj 
pnTiawljdetCTiMiprDCMB.     Par  Ifie  inuro  nerrvct  puHliciiliaii  uTtlie  fat,  b~ 
the  Eoitnung  vperanone  ef  MpeaiAcelion  and  dntilktion  mat'  l>e  c«nibi»*4 ' 
lh«  rviione  after  eubjeoled  W  prenure.  The  mu^tic  add  may  alto  be  Ucaeh 
bjr  cxpqanre  lo  the  air  and  Hia  the  aune  u  in  U>u  hloachiag  of  wu ;  the  • ' 
aiid.  or  fluid  oil,  nMy  alw  be  wUlcnrd  by  limilar  mran*.  and  be 

Keornlly  lo  the  Mune  punoaee  at  the  vcgel^e  oibb    The  ferm  of  1 

LuiMc'*  caadliM  ii  that  of^hcJbw  c^liiidvn,  thrmi^  which  a  itrntni  of  < 
ptnarn  lo  the  wick  (on  t)ie  jirjnciplc  of  lhaai|pind  iNirner  in  hmaii)  for  the  pip 
piMof  produdiiK  a  perfect  ondiivid  combuMion  oT  the  UUaw.    UedirMtor 
ibewieltbefccincdofcatidnj-nE'niBMUdraUieTWureetoMlj'llun  WMul;  llniy 
ii  Id  be  wound  apirnlly  ruund  a  mcuillic  tod  et  thick  wire,  in  the  ume  mBHiar  i 
wire  ii  tomctimu  coUod  round  the  large  tbing*  «f  mtuical  iMtnunenU. 
rod*,  eorercd  u  deacribed,  are  to  be  tnawlM  tote  the  ituudda 
ueed  l!ee  making  candlei) ;  and  when  the  candlea  km  been  eao,  and 
tbe  lallow  bccgme  bard,  the  wirei  are  lo  be  willidravn,  Icaiing 
the  wicki  bciiiod  in  the  cwkUci  wilh  a  wrforatioii,  or  air  pa*o|Tei 
eounl  lo  the  tite  or  iho  nit,  throufhoiil  Ibtir   wlioU   lenetlk 
Wo  hare  lhan}>bt  it  ptopct  lo  introduee  ibis  account  or  M.  Gay 
LwMoe'e  (peeification  of  hia  petnil;  becaiu*  it  afliirdi  cltor  and 
Judioiuua  initruetium  in  eonduetlnc  elraijar  operations    The  pr»i  ■■  i 

eaoMB  poHOM  ■oarccly  any  onyinaUly  in  the  mode  of  nraocdurc ;    '  ' 

and  ■*  reKiiTda  the  invention  of  the  oaadle  itoelf,  ue  Frvnck 
chemiit  I*  juil  twenty  yean  behind  |wo  of  our  own  oounlrymen,  -j- 
lumoly,  Menr*.  l>ew>tme*ux  sod  llulchinsi,  who  lonit  out  a  D|| 
MCcnt  tot  the  id«atiwt  MmlnTanae  in  the  year  1805.  It  i«  per* 
tupi  worthy  of  noilee  liere,  that  lUli  invention  aflbrd*  a  very 
renurkabl*  proof  that  many  indiriduola  may,  without  oomwiuni- 
eatiun  or  knovimlge  «[  each  oUieri'  idelUH  inrenl  precitely  the 
eamo  iking.  Tlw  wriUr  of  ihii  article,  about  ten  yean  a^  )poa- 
Uiicouily  IhouKbt  of  the  fame  conlriTonce,  and  made  a  candle  vt 
till-  kind,  uhicit  i«  ropmu'ulcd  in  the  annexed  cut.  Tliedutled 
Iwin  M  0  ntork  out  the  central  apcTtiiie  far  the  air;  and  the 
wiek,  whid)  ii  bedded  in  the  meddle  of  the  thiekneai  of  iho  hollow 

allndn  of  lollow,  ia  a  oeomm  argaud  wick.  Thii  oaadte. 
tliuu|cli  not  bkrlcated  m  ■  workroanllke  inannw,  garo  mod 
indieaiioni  of  nicoee*  nnder  proper  mnm([einent.  Upon  roeaoon- 
ia)>  Iho  pn>Ji-Dl  10  eome  fnendi,  we  learned  lo  our  Mirpriee  lba< 
■erenil  other  pvrtona  hod  tnUrlainod  Uie  tame  propoeitioui,  each 
(nnon  ima^iutng  biinwlr  to  be  the  lolo  inrenlor.  In  like 
iiiouiMr  ve  VFrv  iaroiw>ml  hy  llio  before-Dientioncd  (entlrmoD, 
Mr.  I>nOTnuaiix,  tlial  hu  liou  patenUd  the  inrention  at  the  lime 
•Uled ;  tbal  a  large  loanufactoiy  waa  commenced  for  the  puqKito 
of  nialilft^  tlie  aniol^  wiUi  evtey  prababiUty  of  niocei* ;  and  that 
the  reaaon  why  Iho  niaoufacluro  of  thim  wat  not  carried  ftirward,  hod  no  i«At^ 
cnco  lo  the  vt*olicab«hty  of  Iho  tefctmc.     Sceini;  ikil  the  eubjrct  hu  been 
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UkeD  up  by  •cirr.tifie  dt  woU  a*  MBCtical  men,  wc  «tc  eaiiAnn(<d  In  nur  aplnion 
tli«(  impurUiil  r<*nlu  nvty  yvi  now  from  proaKUiing  lb«  vUn,  if  andcttokcn 

fit  ft  nppl;  ottbo mueiiol  far  auidle*,  Mrtral  vcgeuUo  oIoMinDiu  MbUuicc* 
having  twea  ronnlly  blrajuord  u  valoaUc  HibtttCtitM,  On  Uio  3it  of  Notmu- 
hor,  Wt9,  ■  [uicDi  wu  giaittti  to  Mr.  John  Sa*B)M^Jun.  of  SpiulfliUi,  far 
tiio  riffbt  of  atpttttins  the  conslilurat  priaeiplM  of  tb«  eooM-nuI  ■»]  of  oem- 
mere*,  nhicli,  (rom  It*  eoa*iu«iica  «l  ordinary  femptmtuiw,  i*  oln  callpd 
"  buiWr  of  eaato.*'  Bcfort  th«  ilitc  of  Uiu  p«Iont,  coca»-Bu1  oil  vm  of  r«ry 
linilod  uiSity,  owin^  lo  the  prcnuNed  neoctiity  of  MliGeia)  beat  to  r«adcr  tho 
hmm  niAclmitl^  Siud  to  b»  biin)«d  In  Umpt,  and  to  tlint  anmot  w«iu  uf 
•olidii^  which  u  rcqnired  is  tlic  nunufocCnrc  of  cuidici.  Mr.  Smoim**  pni- 
c««  Mt  ■quraliiig  tbo  fluid  from  lh«  loliil  nulur  in  caaaa^ut  oil  ii  m  follovi ; — 
tho  oU  ii  put  into  ttroQf  linen  t«gt,  2  l>Mtlon£,6inclim  wlib,  •ndl|incti  ibiok: 
thoo  ate  e«T«red  wUa  Maul  aack-dotti*  made  fb«  the  purpox',  and  ar*  laid 
6at  upon  the  huriiontal  bed  of  a  hydrootBlio  prvu,  leaving  a  imill  wont  •puce 
belveeii  iW  bt^.  Ptokuto  It  thvn  girtn  to  ibcin,  nod  continued  until  llie  oil 
eeuei  to  flow,  or  is  ooly  ipven  oat  by  dmpa  ■lowly.  Tiin  aQ  beiw  reeelreit 
iitlu  B  riilrrii,  ii  allomd  to  ilnad  a  tittle  lime  lu  (If|>i>uI  id  impanliefi  after 
vlileh  il  i*  drawo  off  dear,  and  preaerrtd  Ibt  bunung  tn  lampt,  fee.  Tba  Mlid 
portJon  beinjt  no«  toketi  out  ofthebuaia  lli«  pre**,!*  neit  to  bopurtllod  hen. 
the  oUiM  Tegetable  priuoipln  widi  which  it  ii  irmally  ootnbined.  aiiab  m  6bn, 
nodlago  &«.  Pur  thii  purpotc  it  ia  put  into  a  <«rtrtd  boilw  of  llnaed 
copper,  which  b  intmcned  in  n  w*ter-batb  to  prercot  the  lubilityef  on  mum* 
of  heat;  there  ia  tbra  added  to  it  Iwo  parti,  (ur  two  per  crnt.)  by  weight,  of 
aulpliune  Bcii,  ofaptcgraT.  1.S,  diluted  with  ux.  parU  eJ  waUr.  Boiling  Ibrti 
OMgalalM  and  prcdpiUte*  the  foreign  tnatlm^  whiob  tnay  be  MparaUd  by 
■kiniMif ,  (IraiMlue,  or  filtrrin^  wliiU  warm  in  the  fluid  atate,  and  \n  allowing 
ibam  to  M4t1v  in  the  cold  >taUk  Tlw  lubitaiieo  thua  cbtainid  ii  nf  llnii  eon- 
aitruncr.  and  ipna*  h  (oliuble  niatctiiil  io  the  makiiijc  of  candlni  llut  ate  now 
•xleiwiTctr  lued.  In  the  Qiurferfv  Jaamat  of  Stieat*,  an  iatereiting  accounl 
ia  giTcn  ul  the  plney  IaIIow  Ino  cf  IndiOi  whidi  wo  inltnduct  in  ihb  wocli,  a* 
IW  wiriUr  oliMtvM,  that  "  it  may  be  impuctrd  into  tbii  eountry  at  leu  than 
nne-founh  the  price  of  rai;  and  (hat  altbou;;!)  it  dodi  not  noueu  all  llii^ 
adeanti^eaof  thalaiibitjnof,  H  la  eonaideniblv  tujicrlur  to  aniiiuJ  tallow."  Tlio 
aubauiK*,  St  Mrt.  "  ii  a  conaMc  inflammabM,  parUklni  of  tlu  ualurc  ol  wax 
and  oil,  which,  fi»m  iti  apimuancn  nay  not  iiiapdy  be  termed  a  tallow.  It  ii 
in  uaa  only  tn  the  loon  ol  Minaralnro  (prntlncv  «A  C«uiw*>.  and  ii  there  vin- 
phivcd  medicinally  ai  nti  cxIcmiJ  aiiplicAlion  fur  hniiM*  and  Thcunuti«  paini : 
anil  likewiie,  wIku  niclicd  with  tho  roain  of  the  lanie  tter,  i«  iiwd  tut  a  wiUili- 
liite  for  tar  It)  iiayinc  iho  bottom*  of  b««t».  The  tnetliod  of  preparing  il>i> 
matcdol  i*  Mm|dy  to  boil  tho  fhnt  in  watMr,  when  the  laQow  >j  aooii  Imuid  lo 
ri«e  lo  tho  lurfaor  in  a  melting  Mnte,  and  oai  (oeling  fonoi  •  aoUd  c«k<i  Thua 
obtained,  tho  pini-y  lallaw  (piney  li  die  native  name  of  ibe  trt«  wMcli  proihee* 

3ii  gencraUy  wliilc,  wodouim*  yetlow,  sreUT  to  ihe  touch,  iritb  aoioc  degree 
waiiUMi,  alinoil  tailelen,  and  haa  a  ntbtr  agTMoUe  odour,  aomewhat 
rMtntUlng  mmn»n  wni*.  It  molt*  at  a  irinporoture  «S  !)71".  and  coatc- 
■tntntly  remoiit*  tulid  in  llio  clinutc  of  India,  in  which  tt^Kt  it  itiffcn  from 
prilm  or  cuooa-nul  oil :  wrapwd  up  in  falda  of  bloUloc  paper,  and  lubniUtod  la 
•tning  jirvttun,  ■cnrccly  nimcinil  oil,  or  etain,  ••  it  ia  termed  by  M.  Brawnnoi, 
ia  OKpmecd  lo  imbac  llie  inmoit  &U.  lu  tenacity  and  ■olidilr  ore  auvli, 
that  when  cut  in  a  loiind*^  Ibtm  of  niite  pounds'  weight,  the  force  uf 
tva  alivng  mi^  b-m  not  (uficieBt  to  oil  U  aaander  with  «  &m  iron  wItti 
ant  ertn  with  a  taw  there  wu  conadcraUe  dittoaliy  is  etfbetini;  a  divi^oii. 
Wlien  manu&Mined  into  CHadhrtf  it  eun>M  with  foeiUly  ftnm  the  mouMik  ihiu 
dillbtiiig  from  wax,  which  doca  iMt  readily  adinil  ul  Ulng  Mai;  il  ifiTti  a* 
briKkl  a  light  at  tallnr,  and  baa  ibe  advmntage  of  that  material  in  being  free 
&<nn  unpleataiil  tinvtl,  nod  in  not  emitting  a  dlaagrDenblo  «doui  when  eilin- 

Eiiibrd.     It  unitcf,  In  all  pi oporttoni,  with  wax,  i|HiiiiacolL  and  lallow ;   and 
ruH  compoandi  with  the  l««  fonaa,  intctratiliate  in  their  melting  |>oiulfc 
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■ccotding  to  the  proportion  in  tli^ir  ingredienti,  and  belter  adapted  to  Aa 
purpoM  of  nuking  canillei  than  the  pure  and  more  fiuihle  nibitance  itadf." 
WiUi  the  view  of  aKcrtaining  the  camparatire  combiutibililj  of  pinej  talloir 
candle*  of  the  nuteriali  ondennentioDed  were  cait;  one  mould  wai  used  for 
all,  and  the  wick*  were  compo»ed  of  an  equal  number  of  tlireadi.  Having 
been  aecuralelj  weighed,  thej  were  burned  for  one  hour  in  an  apartment  to 
which  the  air  waa  unagitated,  and  at  a  temperature  of  £5". 

WcJthiin      Wtiilitil 
(niBi  mhtu     Uk  tad  ol  horn 

JilhlHl.  cpot  Iwqr. 

Wax 840  719  121 

Half  wax,  half  piney  tallow      .  770  63]  )39 

Snermaceti 760  6M  IS6 

Half  iperm,  half  piaef  tallow  .  777  625  152 

Animal  tallow         811  703  108 

Half  talbw,  half  piney  tallow  .  792  6S1  111 

Cape  wax 763  640  1 23 

Piney  tallow 612  702  110 

■  [n  the  year  1830,  a  lolid  nibitance,  reaembling  wax  in  most  of  ita  propertlex, 
wa*  obtained   by   M.  Manicler,   a   French   chemiit  (lately  decraaed),   from 

Blm  oil,  an  Engliahpatent  for  wbicfa  wai  taken  out  in  conjunction  wiiii 
r.  Jamei  Collier.  The  apedlicadon  itate*  that  the  proceis  cannits  in  pladne; 
the  palm  oil,  or  butter  of  palm,  in  a  metallic  vessel  or  boiler,  made  of  tinned 
iron,  and  provided  with  a  cloie  cover  and  lafetv  valve,  upon  the  principle  ol 
Papin's  Digeiler  ;  water,  in  the  proportion  of  about  one-nith  part  to  the  aub- 
atance  being  added.  The  veaael  b«ng  well  doted,  it  it  submitted  to  the  action 
of  fire,  u  aa  to  raiae  the  iteam  to  a  presiure  <rf'  two  or  three  atmoapheret, 
which  operation  ii  to  be  continued  for  two  boiiTa.  After  the  material  hai  been 
dm*  prepared,  it  ii  to  be  put  into  wrappen  of  linen  or  woven  harte  hair,  or 
both  may  be  uied,  and  nibmitted  to  powerful  pretntre:  by  this  meant  the 
elain,  or  fluid  oil,  is  separated,  and  (he  itearin  remains  in  the  wrappers  in  a 
lolid  atate.  Both  these  products  are  of  a  yellowish  brown  colour,  and  require 
a  process  of  bleaching  to  deprive  them  of  it  We  have  seen  candles  made  from 
the  stearin  of  palm  oil,  which  were  very  httle  inferior  to  wax  in  illutninatiug 
power;  they  were  cast  in  moulds,  from  which  they  readily  separated  by  con- 
traction when  cold,  in  this  refpect  ponesting  an  advantage  over  wax.  The 
odour  emitted  by  die  substance  is  like  palm  soap,  and  is  generally  considered 
rather  agreeable  than  otherwise.  It  may,  perhaps,  be  necessary  to  explain  to  the 
general  reader  that  the  palm  oil  of  commerce,  and  that  to  which  the  last 
mentioned  patent  relates,  is  the  produce  of  a  tree  growing  abundantly  in  Aflica 
and  South  America,  where,  as  wall  as  in  other  parts  of  the  world,  it  it  obtained 
ttom  the  outer  shell  or  pulpy  rind  of  the  palm  nut,  while  the  kernel  of  the  nut 
contained  within  (he  inner  indurated  shell  is  thrown  away  at  useless  in  the 
preparation  of  oil  or  other  oleaginous  articles  of  commerce.  These  tinuli, 
however,  have  been  recently  found  to  abound  in  oleaginous  matter  of  superior 
quality,  eminently  calculaied  for  the  production  of  candles,  besides  generally  for 
those  purposes  for  which  fluid  and  concrete  oils  are  used.  For  the  introduction 
and  application  of  tliis  valuable  (r^/W)  matter,  tlie  public  is  indebted  to 
Mr.  John  Demeur,  who  hot  recently  taken  out  a  patent  for  this  interesting 
discovery.  The  process  described  fay  the  patentee  in  his  specification  is  as 
follows :  "  I  first  subject  the  kernels  to  a  sJifht  heating  in  an  oven,  or  other 
convenient  apparatus,  cariving  the  process  only  so  far  as  to  render  the  kernels 
comparatively  crisp  and  brittle  when  cold,  which  facihtates  the  subsequent 
operation  of  grinding  them  to  a  paste  in  a  mill.  This  paste  I  dilute  with  one- 
fourth  of  its  wpi^lit  of  h>>ilinK  water,  and  then  put  it  into  bags  (of  the  usual 
kind  eraploycd  in  nil  mills),  wherein  I  subject  it  to  mechanical  pressure  by  the 
ordinary  mechanism  cniptoyed  for  similar  purposes,  preferring,  however,  la 
place  tlio  sniJ  luigii  containing  the  paste  between  healed  metallic  plates.  By 
the  joint  action  uf   heat  una   pressure  lo  applied,  ihe  oleaginous   matter   il 
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cofMonil  V  exuded  thrnu;i;h  the  ial«fwlk««  of  tk*  bog^  uii  it  collactcd  In  ndiaUa 
rKuiTert  to  uniltreo  a  iixnlloiluiu  ntUfrariliulion  I  uanoll  v  ulftcl  by  r«nic>)liii|f 
iliB  Uii  nutabuncd  proiluct,  nod  lUteriag  i(  vhiUl  in  a  fluiif  Mote;  *ail  if  Ji  bo 
draiml  U  purifjr  w  tvfine  it  Hill  rMtbcr,  ur  to  rvmorc  lb«  tllL-ht  liiij-n  orcoluuf 
it  may  jfH  pentm,  I  •gktii  molt  ll  in  •  aieuJjM  tcmqI  coaUd  ■  iili  im,  and  lais 
ibcrerak,  mr  afftuiau  <c  idfriiiA  moic  very  dihiCe  niJplnirie  Mid.  Bj  ihii 
ywow  the  impuriltM  wt  pncipiMedi  or  wlaide,  by  nai.  to  tlw  bocwn  wf  iko 
vunIi  and  llw  de^aoua  natlor  lleaU  abeva  tbc  watar,  wIubcc  U  la  nnovodt 
and  mbaaqtientljr  emMlidaUd,  by  evapofaiing  tl>r  aqueoaa  paRiclet  that  wore 
OMnnimd  vith  it  in  llw  pivrioix  «pantl(iii.  Tht  {iroduci  rMiiliiu);  from  ibr 
latt  daKrib*d  pncaM  I«  a  whit*  and  partUIly  concrcta  matUr,  aa  it  coiii>i>U  «/ 
tho  ivo  diitinet  luibatancn,  tnniKd  euin  oad  tloarin,  Um  ftrmu  of  wliicb  i* 
fluid,  and  tlw  latter  wti  J,  at  our  nrdiuaij  atinotphetic  tomfxrature.  To  onisratc 
tlioti-,  tlicy  aro  Rubjiietod  again  in  bap  W  maduoical  )9n«nire,  wiihoui  iha  aid 
of  urtiliciitl  heat,  if  tho  wctttlkcr  be  vonn ;  but  if  tho  oil  bo  uudtr  Ci",  Ibo 
applicaliuii  of  n  alight  dperpe  of  beat  will  aaiiit  tbo  ojteraUon,  and  oaDw  a  fiao 
ftuld  oil  to  b«  asproMod.  iMTing  Ibo  Maaiiti  in  tho  bua  of  A  timtlar  oenibMiica 
to  wax  ta  iponnaaoti,  and  ftmn  which  oandtii,  aoaKcly  inflmw  lo  lbo«o  fabri- 
oatad  of  tha  hut  neDtionad  whtUmttt,  tad  rory  (upnior  to  ihoae  of  tailor, 
an  inada.  Having  aetieed  tba  atnnt  Inponani  nuiorial*  that  hnvo  bMB 
iBtroducod  into  the  tnoikRi  nanin&cttica  of  oondko,  «c  dwll  pMwcod  to  doiiribe 
aono  rcry  rectui  and  ingotkloua  liii|irovenienti  fa)  tboir  ovutCnxtioii  aud  cont- 
jiuniliuii,  vlilch  bavo  lio«a  tho  ntbjrt;!  i>[  jiotrnti. 

1>T.  Bulkoloy,  of  HichmDntl,  in  Surrov,  look  out  a  potent,  dntod  January  2S. 
19301  Ibr  a  ptaa  of  nutkios  tallow  caiidiM  with  an  rxtfriur  cuing  uT  vax,  um 
alto  for  «ffbcltng  a  M*iiig  In  tho  niatciiul  lutd  CJr  «tck«,  at  wolTai  to  ohvialo 
the  nceciaityef  OMifBiiK.  IIciucianiclalliGmo«lil,orthedncriDtionnncndly 
nnpleycd  in  ibo  naautKlura  of  mould  <aodlM.  and  fill)  it  witn  molted  vrix. 
Now,  u  iha  portion  of  lliv  wax  which  \»  in  coqIooI  ittib  ibe  InWrior  tutftca  of 
tlio  mould  wul  booom«,  by  die  conduolinR  powm  of  tho  motal,  lint  cooled  or 
act,  a*  it  11  termed,  the  wax  rcnuuniDK  Uuid  in  iho  cpntrc  of  ibc  mould  b  pound 
001  iHTtng  vilbin  the  mould  a  hollow  oylindtr  of  wax,  wliich  it  allcTwardl 
Allod  witfi  tallow,  or  any  otlicr  maUriol  which  nulla  at  a  l«aur  I«mptra(uiv 
than  wax.  Wilb  ropcct  lo  tlie  wick,  tho  |<alcnlM  inlroduoca  a  imalt  laroad  up 
til*  cratro  of  the  candle,  br  tlic  ]nupa««  «f  oonalilaling  s  guide  far  a  ibarl 
eoUoa  wick,  which  ii  iilaiiod  ulUi  a  piooo  ef  Maw  within  It,  la  reroiv*  tbo 
tbroad.  Thii  ihort  wkk  rciU  on  ihc  nirfaoe  of  the  tallow,  which  it  raiici  bv 
It*  ««pllkiy  Ulncliai  foe  the  luppl}-  of  tbo  cooibaation ;  and  a*  it  dwtenih 
upon  lb*  tinMl  aa  ibo  tallow  i*  mtlu-d.  tha  lop  of  h  b  narar  nioovid  lo  br 
firam  iha  tijlaw  aa  to  oariMHUM  and  requite  muflii^,  vMdi  t*  tha  eaoo  wilb 
vlcka  of  Ibo  ocdiBHy  conabsolioa.  Tbo  ordinary'  modo  of  mawufarturinf  wax 
eaudleo,  dtacstbod  b  ih«  aarly  pan  of  thit  article,  baa,  w«  uttdeniaod,  b«M 
moricd  to.  on  notoonl  of  ihe  niimmail  ^fflculty  of  renaaring  them  Croni  tho 
mouldt,  to  whMfatbey  firmly  adhere^  if  OMttbHtin.  To  obviate  thit  difficulty. 
Dr.  Batlkeley  phoaa  a  hleck  of  box-wood,  hariiig  t,  ttrity  in  it  to  leceir*  the 
lew«t  ondtof  the  candk,  in  OMitaci  with  the  anaular  edge  of  iba  nouldi  tbtn 
■triklag  ibe  blotk  a  few  tmoit  hbw*  with  a  mallol,  b«  detaebc*  the  candtta  Irooi 
Ibenoyda. 

A  paleal  wa*  also  mnled  on  lb*  4(b  Ptfaniaiy,  1S30,  to  Mr.  Charln  T. 
Miller,  of  Keoadilly,  WMimuiaier,  for  certain  improrecnontt  in  naaking  candloti 
Theta  oon^l  In  Im  vm  at  a  amall  alaia  ring,  which  li  plaotd  over  ih*  wick, 
■ad  itaaenda  ■■  the  candle  buna.  The  object  la  rtcw  i*  to  ptcvent  the  candle 
Amd  WBitiiw  or  gwlleriag,  wtiioh  iteStcttlnr  the  glaN  tngcondHctingagrcaier 
^iMdtliy  of  bool  Id  the  centr*  of  lb*  eaadt*  uan  tCrt  whicn  reachat  lb*  oxiariori 
ao  that  eaodlee  prorided  wilb  llik  ring  bum  bellower  in  Uie  eenDe  i^a  othen, 
and  the  exterior  tallow,  or  cumDoaition  cS  which  the  oandtta  are  nado,  ituda 
higher,  and  de*e«ndt  lo  the  wica  aa  eoon  at  It  i*  mf4ud.  Tho  mtthod  nf  maiiw- 
(hdming  ibe  candlet  with  Ibe  glat*  rinn,  at  detoribed  by  the  paleoice,  oonii'li 
(■  pWUng  lb*  ring  orer  the  wick  after  rt  bae  been  placed  in  tlw  centre  uf  tbe 
■Muld,  wUcli,  being  InvorWd,  at  It  b  while  being  lUled  with  the  oleag«n<Hip 
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mittlvr,  tlic  ring  di^ccndi  until  it  rraclic*  ilint  pnrt  iif  Ihc  conical  extremity  of 
Ihc  mould  whicli  i>  cijual  In  liinmptcr  to  Ihc  cslsrioT  of  the  ling,  wlu^ii  it  nitt, 
aiid  br.'('Din<;t  I'lxvd  in  liiv  cnniLK  Pmm  an  experiment  vliicli  we  hare  witnetwd 
with  ii|icrntaccli  cnndli?),  made  by  Mi.  Mlllnr  Mcnnlin);  to  tha  plan  dnonbcil, 
(huy  appear  (a  nnmcr  tliv  |mrpiiiic  intended. 

Mr.  Juliii  Murray,  in  a  loiter  tu  tlie  iidi[iir  u(  Brtvsster  a  Journal.  tUXn  lli*t 
tallow  cnndlct  may  he  materially  JmpTared  hy  jirtvioiiKly  «t«e[>iii"  t1i«  cotton 
wieki  in  lime  water,  in  which  lAivtv  but  been  di«olvcd  a  coniidenihip  qumitily 
of  ihe  iiltratp  cf  potajw.  The  olilitralc  «!'  pou«  \i  prelerablu  to  the  nttratr, 
hut  the  (TTcat  cxpenie  of  ihc  former  lolt  precliidi'i  iu  cmplfrjiiii'iil  on  ihu  [urjte 
•cole,  rile  wtckj  ihuuld  hv  wvll  dried  before  the  tallow  ii  put  to  them.  )Iy 
ihii  plMO.'u,  Mr.  Murray  nUitn  thiit  che  cniidli')  nlTuril  a  \Mnt  Hume  and  a  more 
bnllinnt  lighl;  the  cornhititioii  of  the  wick  u  lo  compli'te  at  ti>  rvnder  the 
iniiDing  of  (heiii  nearly  suuerlliiuu) ;  and  ihnt  they  do  not  tun  or  Kutlir. 

With  (inlilw  oljjncu  in  »u'w,  Mr.  William  I'ahiiiT,  of  Wilion-slrtet,  Finsbuiy- 
tqnare,  London.  oWined  a  patent,  dated  10th  AiiKU't,  IS.IU.     lie  K|ij>li«i  to 
about  a  tenth  portion  of  llie  almnilx  cunipuning  (he  wick,  a  cgunniity  of  biimnili 
in  »  finvly  dlvtdi'd  lUtc,  or  ulic  the  nilTiiIn,  nr  any  uthir  aitiiilnr  prrparalian  of 
biimuth.     The  portion  of  wick  ihu>  prepiired  ii  to  he  lunounded  with  mure 
Mrand;,  till  it  bvcoinei  half  tlir  thickrieM  reqiiiretl  fur  Ihe  viA.     It  ii  then  lo 
be  cut  into  piecet.  corropondinj(  in  length  nitli  Iwicn  that  uC  the  candle  for 
which  it  i»  intended.    Tlic  wick  i*  next  Iwiilcd  ipirally  round  n  thick  wire  in 
Coiitrory  direclionx,  n  notch  being  made  in  the  luoer  mil  of  Ihe  wire  to  receive 
ihci  niiddlp  uf  the  wkk;  and  the  upper  end  Ji  hiini  into  a  CKctHii^ilnr  luup,  to 
retain  the  two  cndi  of  the  wire  tocetlier,  and  to  fncilitiile  it«  removii  when  tli* 
making  of  the  candle  is  coniptelvd,  which  ia  to  be  elTecled  by  either  mouldiitft 
or   (lipping  in  the  imual  manner.      I'hn  coinbu»tii>n  of  the  wicki  of  candlei 
miinufactiircd  in  ihii  wny,  with  a  portion  of  bijniuth  in  combiniuion  with  ih* 
wick  made  of  tlis  double  ipirat  funn,  c»iueB  the  Iwu  upper  exlremitiei  of  the 
■piral,  in  lliv  act  of  burning,  to  curl  over  to  ihi^  np|iii*ite  lidva  uf  the  candle^ 
where  tli*y  are  acccraiblc  to  nn  additinnii!  c|iinnlily  of  oxygen,  and  thi>  com* 
bmlion  i*  in  conicqiience  ao  intense   as  to  lenie  no  carbonnceoui  mattrt  to 
impede  the  light,  oi  to  rvipiin*  reiiiuval  by  aniilK'n       We  ilinti  close  our 
article  nn  t)ii»  mlMcct  by  the  iranilation  of  a  Fr>!nch  Brmtt  d larrnliim,  pMiteA 
lo  M.  Lorraine,  of  Paris,  for  the  mnnufiicturc  of  perfumed  imifniivo  wax  candle*, 
which  we  think  is  calculated  to  alToid  "iin^  ti>irt'ul  praclical  hints  lo  the  Uriliib  , 
Inlluw  chandliT.     "Candlot  made  of  lidlow  only."  nbiervci  M.  LnrTiiini',  "  ut\ 
Uiiclnouii,  opiujue,  f^osy.  little  sonoroui,  eipcciuiiy  in  summer,  liable  to  run  or  i 
EUtter,  and  readily  aciiuiiing  a  mncid  finell.    These  incurivcnieticet  aie  avoidtHl 
Ey  putting  fat,  width  lio)  hi^n  melted  and  run  inlo  cakea,  to  ferment  in  a  itova 
where  the  heel  Ji  moderate ;  Ihia  fat  distill,  and  throws  ufi'an  oily  liquor,  which 
is  removed  with  a  piece  of  llnvn  or  a  upongc.     Tu  fmt  tlit<  (■rvaw  from  tfas 
BmIij  and  litn'out  parla  by  which  it  b  accunipfiiiird,  it  ii  flrit  chopped,  and 
afUr  boinff  waibed  m  (CTeral  waters,  it  is  belled  with  a  given  quantity  of  Komall 
alum-     The  alum  suuci  aepanili<«  and  dcitroyii  the  In-tcrugtrivou*  part*,  and  wwj 
obtain  a  pure  cit'ar  fat,  which  will  last  a  very  long  time.     The  ht  (ihoppfd  i 
melted,  ia  nin  imo  huckcti  full  of  water  distilled  fmm  aromatic  rinpM,  p 
«3  lavender,  liiymc,  rosemary,  &e.    Tho  fal  and  water  are  bcali-ll  log«lh*r  % 
A  ii|<alida,  tu  clIVcl  an  union.     After  foriy-eight  hoiin  llie  fat  it  icparatcd  ttvi£\ 
the  water,  by  means  of  a  wattr  bath  ;  the  water  alone  is  disengaged,  and  tha 
aromatic  and  odoriferuni  parts  remain  incDrpunited  with  the  fat.     To  compUw 
tbv  purification,  iho  fat  ii  liqueGed  and  tcuinmcd,  till  no  foreign  substance  nwJ 
water  rcmiunc  tliis  will  be  known  hy  the  linipiil  Htale  of  llie  fal,  which  ihesl 
yieldi  only  a  pure  whilv  M:inn.     Still  |;reutrT  purity  ii  oblained  by  a  M>con(l| 
quantity  of  alum  ineorpornltd  with  the  tallow.     Before  r,i«ling  or  nmninj(  th« 
candles,  a  composition  u  made  of  half  wax  and  half  spermaceti,  which  mirvcs  lO  ' 
prepare  iIjf  wickii.    Thii  eomponilioni  linrdL-i  and  more  cobenive  ihan  the  tallow, 
■naiui  tlie  candles  leu  subjeri  Iu  gullvr,  tu  hucome  firmer,  la<l  longer,  and 
rtqniie  less  snulling.    At  the  moinrnl  uf  removing  the  pure  limietled  Ullow  froTn 
Ihaflrclocail  llis  candle*,  a  ctrtnin  (]<i.uit>tv  of^m  Arabic,  dissolved  in  water, 
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and  imiled  with  n  amnll  igusttlily  of  lui  nnd  atiiiq.  ii  inooipprated  with  it.  Tlw 
wli<il*iu-e  linnlrii  bi^'iiihiri  nnd  wlieii  llie  ulW  hM  wldwl  wvll,snd  coulfdta* 
eertaili  temperature,  il  ii  poured  into  the  niouldi.  Bjr  thu  prcparntiDn,  la  pn^ 
porliuu  lu  llic  cuulin^  tnko  plaee,  the  foreign  Bubitancci  pn>ceed  lo.  snd  Kx  at 
the  lurfiice  uf  (lie  riiiidlia,  luriiiiiiK  n  kind  vf  covptiiig  pIciMSiit  U»  tlic  touch, 
like  tTu:  Ciuidlet.  Tlii»  rovrrin^  aim  prevenU  the  cnndlen  rrom  guttering,  and 
rliablrs  a  pmon  lo  liaiidlc  uxl  even  tub  tliem  without  j^rcniitig  tlie  fingen.  Dlid 
wilhoiil  I'oininiiiiicnliitgRU)'  utiivr  >mtll  tiiim  lliHl  of  the  uroiiiiitio  eiilcring  into 
the  conipoiitioT].  Thd  Inal  »jK'rjitir)ii  Tor  prr venting  llic  guttering  of  the  citlidlri 
vrliGii  bumiii^t  and  giving  more  lolidity  lo  iheniT  i>  to  prepare  Aome  glover 'i  ILXC 
vrrjr  wi'Hk,  and  boiled  with  uuolhcr  quutitity  of  giim  utid  luuin.  Hiid  lu  pass  >  hair 
peneil  dipped  In  lliii  M/r,  all  <ivrc  ihn  ciuiilteii,  and  thn  next  dNy  after  ihtiy  may  ba 
UK(L  Luidlc*  prepared  in  ihti  way  are  eleiir,  tronipaTenl,  lonorout,  and  laiit 
lunger  thai)  otlivn;  they  feel  like  boiigin,  and  have  the  colour  of  pure  wax." 
CANNON.  It)  military  afllilrii,  ii  loiii;  cylindrical  iiibe  for  ilirijwiiijj  ptojec- 
lilei  by  ihc  rxploaion  of  gunpowitur.  ol  >ueli  dimeiiiioni  oi  Co  re<]uira  lo  bt 
fUpporM  upon  a  carria|[t,  wilt  liberty  to  recoil  afli-r  firing;  in  which  circunt* 
ft*nc«  il  diB^n  trora  firs^rma  of  the  ainaller  sort,  M  pidolK,  cnrabinM,  &c. 
vbiefa  may  ha  flr*d  fhini  tba  hand  or  ahoulder,  and  from  an  inlermndiaie  claM, 
M  miuketoona,  duck  gtina.  &c^  which  arc  fired  from  a  mt.  The  dale  of  the 
IntMilioii,  and  the  iiaine  of  Iho  inventor,  nni  iinkiiawn  :  it  ii  certain  that 
Kdvard  cnijiloyrd  ciinniiu  at  llin  hntlli'  of  Crvwy,  *.n.  1346;  but  rpcordii  ani 
vxloJit  ihovlnK  that  they  were  known  in  Fmncc  as  early  ■>  the  year  I^ISH^  and 
luu  Vusaiua  aiarrti  that  ihey  were  used  in  China  1700  yean  ago.  For  loine 
lima  after  IIip  itivrnli'in  of  rannoria  in  EiirujH*,  they  wvru  foniit'd  uf  burs  uf 
wTou|;lil  iron.  Illtrd  l>ig>'tlior  Icngtliwnyn,  or  of  theeli  of  iron,  rolled  up  and 
bttcned  together;  and  in  both  cohi  lioo^d  with  iron  tingt-  They  vera  ex- 
frtoMly  hMvy  and  cumbvnomv,  and  priucipoUy  uud  fur  throwing  large  «h>ne* 
I*  •bnt  dinliineea,  lilcu  Ihi-  iiiaclilnrH  irt  tliv  aiicivnt*  which  they  tiiccrtdi<d> 
71mm  vcre  grnilualiy  ■npiilnnlri)  by  hrau  cannon  of  much  nmolirr  calihr«,  and 
which  threw  iron  and  leaden  bolli  inntead  of  itonei.  These  gum  were  6rit  cost 
(/a  iiiixtiirt^  of  tiu  and  copper,  and  from  that  circitnislonce  callcil  guu -metal ; 
but  nibu'ijoi'iitly,  a«  the  wui  of  cunnori  brcnnie  morn  gencriJ,  cuki  iiun  ^iins 
were  used  on  aeeount  of  their  being  mueb  clienper ;  and  at  prcienl,  euns  for 
lbs  naval  acrvice,  and  for  butteries,  are  geiierully  c.iit  of  iron,  whilst  field 
piacM  Mid  hurwi  »rlill<rj',  nrv  mmlly  foniieil  of  briwii.  Whpn  thi'  prutew  of  e-tnt- 
mjt  gUDi  was  tint  rvtiitlcd  to,  tlio  guna  were  coil  with  hollow  chamber!,  which 
wrrr  afterwards  perfected  by  boring ;  but  (he  present  practice  ia  lo  CHt  tb«n 
•olid,  and  form  the  carily  entirtlT  by  boring.  In  18123  a  jiaivnt  wm  granttd  lo 
Mr.  joaliua  Horton,  for  a  niclbiHl  ot^ forming  cnninin.  and  other  large  cylinders, 
rf  WTOUglit  ifim  or  itcci,  or  mixtures  of  both.  The  proccB  ii  as  follows ;— A 
number  of  bar*  aa  arc  to  be  bound  logcllivr  by  binding  hoop*  (t>,  aa  abown  in 
ftgi.  I  and  3,  and  placed  in  »  tunmir.  When  thi'y  liuve  acquired  a  w«li]lng 
hmt,  thry  are  to  bi^  wilhdruwn  nnd  placed  on  n  maundrel,  and  hammered 
logetbet  by  heavy  hammers,  uid  if  nt'cessary,  healed  ocuin  until  they  are  pci^ 
hedy  aiBled ;  ibe  bnn  (liould  be  w?dg«  ><l>ii|icd.  or  wiilcr  on  llii^  outwide  Uiail 
on  tM  lid*  which  is  to  form  the  interior  of  thc^  ijUiider;  but  any  of  the  forma 
ibown  in  fig.  I  wdl  do.  If  the  cylinder  is  Intended  for  a  cmnon.  the  bnn 
AonU  ba  thnkeal  at  the  breach  end ;  end  if  deemed  nvci'-Miry,  llio  interior  niajr 
h»  &nned  of  ueel,  by  placing  a  Ujct  of  itcd  bam  within  the  iron  haro.  Tbc 
traub-pMB  may  tithct  be  Giirmed  iu  one  piece  with  the  real,  or  il  may  be  forged 
Mpwilaly  nnd  aetewed  into  the  gun,  aa  ifaoaii  in  Z^.  4.  Tlici  triinTuoiia 
M«]p  alao  be  fermcd  with  the  giini  but  tha  palcniee  rccomnicnils  that  thejr 
•bouU  bt  (brmed  In  a  scpaiale  r4ng,  and  aUaebcd  io  ilic  gun  cither  by  oii  es- 
Mmal  Ktww  tut  on  the  ^n,  and  tilting  into  on  internal  acr«w  in  thu  ring,  a* 
Aown  in  fig.  1,  or  by  kej-a,  a*  in  Z^.  3.  Tb«M  Mparale  trtmnioni  tbo 
fatintM  Tvcommradi  m  |Hiuctslng  frcat  adnnli^[c^  from  the  facility  with 
which  the  gaa  may  be  rrndcred  uielcu  by  rcnwiing  die  triinniona.  when 
a«<«««afy  l«  abaiulon  il  lo  the  ciieniy.     Alter  th«  w^Hitg  i>  com|>lvt(>d,  tho 


&*««««ary  l«  abandon  il  lo  tlie  ciienij 

place  b  Ui  l«  finitlied  bj  iitniing  and  borlcg. 
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tHlliod  of  omUbaaiinK  K>in*>  >■  "vmt  ■unilu'  lo  thai  (bllawtd  at  the  fint  Intio* 
Axtiw;  bat  th*  ntrllrr  cAniicn  fbfmtd  of  Iran  bm  •>««•  ntfftlj  boo|Md 
Wfinlin',  end  not  ncldrd,  ni  muy  be  men  in  uvcral  whtck  an  pwawTid  at  iba 
Towor  of  London :  nctcrtfadcH.  il  ii  ccrtnia  ibat  ouuion  <4  malltr  caBfan^ 


Fig.  2 
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fbmdof  iron,  wrrcTcrynurly  known.  Injito  <  muy  I'iisllie  faOowing 

ouninu  fact :  — In  lb«  yrtt  1(U7,  Hlu!i(>riiiuii  i-     -ng  in  a  boat  oWbt  mflM 

to  di(  MHwanl  of  CaUu,  broagbi  ii|>  in  hii  iivi  liuiti  tlic  boUom  d  Uw  us  ■ 
•moll  [MOM  of  oidnuice  of  a  vetf  uoiguUr  CDiittnictian,  nsctnbiiag  exacdy  iba 
rcjinHnlBtiDOB  of  cannon  la  llir««  ancient  Uitorical  vtiutitigt  iu  iba  duing 

?nr1oiir  at  Cowdly,  in  Siuacx,  one  of  the  una  of  tlie  laic  Lonl  Vucouol  Montagu. 
'licfiritpainiinjcrcpTCKnu  the  march  of  King  Ueuy  VIII.  from  Calanlowardi 
tiouliigiiu ;  titv  Bccunil,  lliv  ('iicain|>iiiciilof  thu  Eugluin  fbrcM  at  Maraueion ;  and 
the  ihitil,  till-  Inking  of  Uuulogn*!  >n  l^ll.  The  rMcniblanco  will  ba  tnitantly 
perceived  by  nifciTiii|;  lo  ibc  Hctch  on  the  fbJloniiix  P'>fic  I  ''is>- 1  lepcocnliiig 
lilt  ciijiriuu  ui  ti'ta  m  thu  jiaintinni  and  Ibu  olJiut  lijjiuciM  Mbiliitiug  with  oU  ila 
dciiiil*  thu  cAiuion  token  by  iha  ^liennnn.  /b.  I  rtprctenia  a  cairbua  niD- 
purtui)[  (wo  piecca  of  ordnance,  vrbich  arc  nearly  «OTend  by  a  kind  of  hood  in 
lurm  uuneirhal  bku  liolf  a  cuiir,  ibe  broadett  cud  beins  next  to  tlia  abaft*,  and 
the  iiiniill«r  und  being  canalructed  with  ahaip  polau;  Uio  hood  probaUy  being 
inkiidcd  lu  a  ihicid  to  protect  the  oniller}'  men  ttom  the  lire  and  arroM  of  ibv 
enemy,  and  the  puiiila  oi  aoinc  dcftncu  against  a  chaige-  ilg.  3  ia  a  hotuonlal 
ri»m  ot  Um  new  (bund  gun ;  i^.  3  a  tongiuidiuol  aoction  of  llw  taiiM{  and 
i'ig.  4  a  UrdWyc  no»  of  il ;  /  repromtitif  the  tail  bit,  alaa  of  iron,  btning 
pHt  of  the  otnnou,  and  Mning  to  MfjiM  it  with  taae  ia  taking  aim.  Ilia 
gun  wfaM  fim  biwight  ap  from  the  bottom  of  ib*  ata  «aa  covered  with  a 
ton  of  peltiflad  nui,  about  two  tnchn  (faiek,  which  bting  rcnio**i^  the  tlUmaWK 
of  the  suii  at  Iha  middle  waa  found  to  be  3  inebce,  iu  bore  for  tha  pawugn  e^ 
iha  bullet  1 1  incb,  and  ihsltngth,  including  tbe  tail-pleec,  5  foel  11  uichei,aMl 
i(a  weight  M  IU.  Upon  exaniinuiioo  it  waa  found  to  be  (till  chaiged,  having 
in  it  ptnrdiir  and  a  Itideu  bullet ;  from  wliicli  citciiniilaaoo  wo  may  concludu 
lltat  eati  iron  balk  aeie  aol  known  al  ibe  tlino  when  tlic  cannon  had  botn 
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chinri.  Tlie  tolbt  had  a  eaveriag  of  lav,  and  veiched  0  mmm* ;  iu  Jiomi-tci 
1.4  Mtti.  A  A  and  C  in  ^f».3,  3,  and  4,  an  tliroe  oiSirMil  viomof  a  thiTting 
brMch,  which  vat  datacfcod  anil  take*  out  of  dio  after  part  tt  llie  ffaa  wbm 
rcqaited  to  b«  load«d  villi  powda :  thb  Iwiag  olufged,  and  the  oHtrlil|{«  •«»■ 
peny  tKared  b^'  dri*iag  down  an  oakan  ptug  enr  1^  ika  Uilat  wa*  piii  into 
the  iriui  at  ibc  brctcb,  and  Uie  ahiftinff  brMcn  replaced  in  iU  origiul  poution, 
and  fimily  Montd  hj  oa  irea  rndsv  ODD,  f^t.  3, 3,  4.  dri>f«i  in  behind  it 
liunuMtaUy  aeraaa  tka  goo.    The  diiiaing  brcocb  J*  ibawa  aeparaUly  in  /V*  "• 
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and  Ilia  oadjte  in  1^.6.  h.  Fif.  7,  lath*  figure  of  (lie  afler  part  aftlMbaml 
or  tbo  gun,  and  P  ia  ibo  other  tutf  wltbln  (Im  doited  clreumfemicw,  (ha  bMng 
ent  effMa*  (e  take  eat  and  mlaM  the  ihifting  brcccb  «ith  facility.  gg,^i/t.i 
and3,il»o«rtfaelc«d«biiIlet  mfrunlorthe  iliilUag  bnsdi.  It  ia  a  remoritable 
fact  lluU  the  abining  btONh  ajipvrlainine  U>  thi*  cannon  b  ilmiUr  in  principle 
In  the  MfMt  ih^i^  breech  on  aotnc  ro«linK-pi<CM  of  modrm  timn. 

We  Atll  cooctnde  thia  autgecl  with  a  dracr^ilon  of  iIm  apoaratw  eneptored  br 
tuning  eannqn.  PomirrlT  (lie  eannani  «Mt  Hupandod  in  alidfaig  IVasiM  vcrtlrallj 
over  we  boring  tool,  and  tlio  tool  bu  made  to  reToIre,  (be  lonnon  dtaeoidlag 
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fraduklly  at  tti#  loot  bond  llie  InUilor;  but  la  tlioitttteMnelfcodcf  boring  it 
nin  ia  nijiportod  hoTtniitUlly  in  a  Istbc,  and  r*TDlv«ii,  the  cutWr  adTa"-*- 
>n  n  right  iiiip.     An  pppmbii  of  lliii  i]«KriptJoii  in  nprpMaled  in  iha  m 
purij'iiig  figure.    The  cMiOon  «  i*  accurately  crnicrivl  in  th«  rliuck  b,  •nd 
oollu  c,  which  may  b«  wt  at  any  put  at  ibe  bed  ^  of  ibo  lalbe  t«  luit  Hm* 


IrnjlUi  of  the  put ;  e  »  (he  borins  tool,  EUjiporUd  by  beorinjfi  in  the  tr*Ri«Ju 
and  ixinn«ct»d  to  ibo  raok  p.  Tbu  iiick  I*  made  lo  advance  in  a  chnac  omm 
tico  k,  by  meuii  af  b  ninion  i  actuated  by  a  vcigblcd  lever  L  Th<<  eannuo  ll| 
OMued  lo  rcvoliv  by  a  band  pouing  over  the  rigger  n,  and  the  opcrationi 
boring  Iha  Inltrior,  ud  luruiiig  the  cxlcrior,  im  cairitd  ou  at  the 
tima. 

CANOE.     A*tat  oThtnH  or  veaaal  u»n9  by  tha  oativei  nf  taricnu  unciT 
cuiinlrin.    Tliey  ore  gencinilly  compowd  of  the  bunk  of  •  trva  hollow«d  i 
and  are  luunlly  imiieircd  by  paddln  initl«ad  of  «•■«.    The  moat  tiuular  ea<ia„ 
are  tlioii-  oT  the  Ladrone  Utaaix,  which  ara  aduUd  lo  aall  arlUi  ritlwr  mi 
rorainnai,  no  iin  ulwuy)  lu  dipute  the  ume  tide  lo  the  wind.     From  tbpir  ervatl 
velodtj-  when  aoilinH,  tliey  are   coiunioiily  enUcd  ihf  ■'  Flying   Uoali,     (bo 
Siraularda  diwIarinE  ibul  tb«y  Iiavf  Iwin  kiinwn  to  go  UA  mili^  jh-c  liotn. 

CANTIIARIDES.     IntccU  Tnl^nrlv  (idled  Spaniih  lliri:  they  arc  cU« 
uicd  on  ocmiint  of  tbrir  rcnenting  or  blittrnng  propertiei.    The  iiiiecl  ii  i  ~ 
Iwo-third*  of  an  inch  in  length  and  un^-lburUi  in  bcesdlb.  obloni*.  end  of  i 
9oU^liilngci>1our,withaoft  Hnig>h«atlu,matkGdwilhthrMloiigitiidliial>l3r|pMj 
aadooreringbrDvn  menibranoui  wing*.  The  gtninne  ouilhaiidc*  arc  tometim  ~ 
mixed  wilh  otbn  inwcti  of  a  Bqiiarf  f<ntii,  wUh  Uadc  fatli  which  jiomcm  i 

CASTIIJA'ERS.  In  nrchilccluip,  piwei  of  timber  prtjccEing  hotiionully, 
tuud  lo  tuuptirl  tli«  (■>'»  of  a  liuuae,  *  bolcioiiy,  A'c 

CANVA&S.     A  cloth  of  hemp,  unbleached,  and  of  Torioua  degreM  of  fin*- 1 
ncM ;  uaed  principally  to  f««m  th«  taiU  of  ihipa,  but  alio  by  paintcn  and  for  i 
varitty  of  otlier  buTjHMiM. 

CAOUTCHOUC.  A  aoft,  denw,  clartic,  rtauiou*  nibitance,  utually  callrd 
India  rubber,  but  utmeliniei  very  improperly  cluttie  jwn.  It  u  obtaiuM  from 
the  milky  JuIm  uf  tuvcral  pluibt,  tbt-  chief  of  which  are  the  Jalnpha  elaatiu^ 
und  Ureeola  olaiiico.  The  jtijcc,  which  ii  obtained  by  ineitionw  i*  rccoiTed  in 
>iicce«nve  coatine*  on  pieces  of  cluy,  and  dried  by  llie  ran,  or  a  fire  made  from 
dried  k'ovtfii:  lafatl  sx  otiv  lujpr  I*  dried,  aoothcr  u  added,  until  it  obtnlna  tlin 
required  thiekneia,  when  the  ciny  mould  h  broken.  Mid  the  tough  leniliei-like 
■uuitanee  tokm  init.  The  wuodorliti  elatticily  of  tnt*  mbi(iinc«,  anil  iti  ti-siii- 
once  lo  wntrr,  Iiiik  uf  \M»  yean  brought  il  into  eitenilvc  uac  foe  making  wairr 
proof  gnimeiiti,  betido  nianT  other  pnipoaet.  lu  aolrenta  ore  elber,  volatile 
oil*,  and  petroleum.  The  ctlicr,  however,  niuiil  be  wathed  wilh  fMia  repeat- 
edly, whnn  it  dtMolic*  it  eoinplolfly.  Pclleticr  rrcommcndi  the  caoutchouc  U 
be  boiled  in  watM  for  on  hour,  then  lo  be  cut  iulo  ihb  iLredt,  then  boiled  ^ai^ 
and  afterward!  put  into  rectified  iiilphurie  ellicr  iii  a  veiarl  eliDily  alopptd. 
Bcmenrd  conalileni  tlw  nlttou*  ether  ai  preferable  When  Ihii  loluttun  U 
ipn-ad  upon  anv  object,  the  elhtr  quickly  rvapotalta^  and  leavm  (he  turfaea 

SnUxtiy  cweitd  iriili  llic  cluallc  mill.     A  ■olntioii  of  caoutchouc  in  fire  timra 
■  wuiglit  of  oil  ol  iui|n'iitinr,  niul  ihii  aotuljon  dlBcJvpd  in  eight  timca  in 
Vcigbt  vf  drying  liund   oil.   it   aoid  to  form  (b#  vtmltb  of  air  baliuona. 
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Cuutchauc  inny  l>>-  foniwd  into  vhHoo*  >HicI(-(  wiiIiouI  uii>kr)roinp>  Iho  piutwM 
of  ■olution.  It  it  be  cut  iolo  a  unifuriu  alip  of  a  proper  lliwluiau,  Bad  woilnil 
•pirally  round  a  cku  or  metal  rod,  w  lluU  Uie  tagn  tkill  be  in  ckM  eentaet, 
and  ill  Iliia  tIM*  be  bolleil  for  wmc  litae,  lb*  tdgM  vlll  adliere  h  m  lo  fono  a 
tub«.  Fipcc*  may  be  finnly  united  by  mcrdy  beating  tlxir  tigf  aod  pnwtog 
lh«m  U^thpT.  Wiiliio  lh«sc  few  jran  Mtoiri.  lluicock  wid  MadlMME 
bin  obtntftrd  t<-vpritl  pftt«nu  for  variout  modM  of  iqiplyini;  thii  raliiaUa  tub- 
•tuicc,  irhtdi  an!  daily  linng  into  notice  Tha  pMoiM  caoutchouc  pipm  tn 
foimnl  et  altfrnnlt  Uy«n  of  aoUd  or  daMilred  CMNilohoue  and  eanvnM^  etr  elW 
•uitaU*  niHlium,  and  by  fMMuro  utiitrd  iiilo  mj  tench  pipw  of  a»r  required 
bore  or  MTcnjitli,  villioul  any  itiuh  oi  loam,  lb*  «M£iat  of  which  &  b  add  i* 
c«p«Ue  ol  bcarini;  a  utcure  of  600  Ibt.  per  (quarc  nah. 

CAPILLARY  TUBES,  In  Phytic*,  ara  rny  inall  pipnv  <HK»e  oantib  or 
bore*  are  cxoMdingly  namw,  tlicic  niunl  diaratur  not  Mcaodlng  oo*-iwmtiplh 
or  one-thiftieth  of  an  Inch,  aod  in  wmic  eaiM  being  made  to  amall  m  lo  bn 
•oarMJy  pneopdblf .  One  of  tlip  iiiual  irliif^ulaT  pbtuonMoa  of  tlieie  tubea  l^ 
that  if  llioy  nro  left  open  nt  bolli  I'lida,  nnd  ono  tttA  iininvnixl  in  water,  tbn 
water  wilt  riie  in  itic  tube  to  d  conndcniblc  bci|[bt  ikboTe  the  nir&cc  of  that 
inlc  wluch  tbey  an  iminpned.  (lie  beiglit  bciii{t  inrtracU*  as  Ibu  dinmplen  of 
the  Uibv*.  UlnVt^nl  fitiiibi,  liovrcvcr,  Attain  diQrr«ni  baJKhu,  and  (jutcluilTer 
doe*  n«t  riMt  bal,  on  tbc  couirory,  ntmidi  hi|[bcT  oatride  the  tub*  than  within. 
VirioiM  bypotknea  linvn  lircn  Invented  to  account  lor  thii  wcent  of  Biiidi :  at 
the  prtMHl  day  ll  It  nllriliulrd  i»  a  «p«ci(«  of  attraction,  (uppootd  in  «sIm 
belweea  the  lUiid  and  the  tubei,  and  which  ii  brace  donominateil  npJIlHry 
■I  traction - 

CAPSTAN.  A  machine  omployi'd  In  Ute«  vvtMli^  prtnripcHy  br  "  brarlm; 
up  or  weighing  "  tht  onclior.  It  connitl*  of  a  drum  or  bwrel.  rev olring  Upon 
an  umiglit  qrindle,  tinti  havlne  bolei  cut  in  tlic  upper  put  or  drum  lioM,  U> 
rtonve  the  endi  of  a  itrin  of  noriMnlol  levari,  nnmcd  capitan  bam.  'nii>  nablp, 
or,  in  tety  Imv*  tmhIi,  ■  na«Ilet  rop»,  cAllcd  th"  menrngor,  aiUclipd  to  llin 
eabl«.  la  wouiid  twoor  three  linbMrwnd  thl^  bnrrrl.  nndailliecnpitnn  utumrd 
round  by  a  portion  of  the  crow  dittribated  nt  tlic  capstan  bun.  anolbrr  purtion 
of  tlirni  take  in  the  (lack  of  the  cable  or  meaBPiigcr,  at  It  ii  iinwiiiind  oH*  tbc 
hnrcrl  <d'  the  Mpftao.  The  oeptlan  la  niporior  to  the  Hinilliita  in  point  of 
eKucditioa,  owit^  to  ibo  circuminancc  of  tbe  kller  requiring  thr  Icvrra  [o  be 
•htfM  Into  frnh  holoa  four  I'aae*  in  each  revolnlian;  and  more  men  can  alao 
be  rnip1oyr<d  at  the  ctpetan  bar*  ibnii  at  the  band^ke*  of  a  windtan;  tral  the 
men  nrrt  ibcir  lUmgtb  more  effbeiiiAlly  at  the  windla«a  thna  kl  Ibe  oapatan, 
■incv  in  tile  Uuor  caae  they  are  employed  to  tiraw  horicMilally,  uhun  they  exert 
a  forw  of  about  U  Iba.  only,  but  at  tli«  wlndliM*  Ibey  mar  apply  ihcli  wbcde 
weight  at  tb*  extrenlly  of  ihr  lever,  imd  the  avMMC  w^M  of  a  n>»n  la  abovl 
I  SO,  er  more  than  6cnr  timee  hia  power  of  traction,  la  Uawkta'  Patent  Capatan, 
which  «•  ere  about  lodeacHbeita  oombined  Iho  •draaUf^KiQ*  action  of  the  wlnd- 
laai,  with  tbe  oontwueo)  morement  of  the  eapttan ;  and  the  power  or  velocity 
may  be  varied  aeaor£iig  lo  drannatiBoeeu  Tbe  engntTing  on  the  Beat  page  rffvo- 
aenta  the  palonlMpatanoomplelcCbv  one  dock,  aiethe  dnim  heed  of  cut  ban, 
with  holt*  for  the  intcrrtlnn  of  ihacapeUn  ban  in  the  ot^naijr  waf,  tf  from  anv 
taute  ihal  mode  of  tarainethe  earpetan  riiould  be  preferred;  iialhepau)  head, 
mund  the  pvriphcrv  of  wl^h  are  ranged  ten  PMil*,  five  of  wblch  are  in  opera- 
tion at  a  time,  ai  that  abowD  at  J ;  the  other  fire  ore  kept  turned  up  in  rtadt- 
nen  for  u^e  when  the  raotion  of  the  canlan  ii  reversed.  Each  toul  he*  two 
ellpt,  wlilcb  ijike  Into  ivo  teeth  at  the  eaane  lime  at  every  baa  bch  ct  tbe 
revciliitinn.  Tlie  inner  cirde  of  teeth  la  tat  one  aM  of  paal%  and  the  outer 
circle  for  the  othfr  vet,  tbe  nolehee  bdnf  in  eontniy  diraclioMi  both  drdM 
•n>  incloted  wlihin  (Itp  panMm  /  Ibe  barrel  b  eooapoeed  nf  a  nambtT  «f 
proj'ciliiu  rill*  tminrd  itA/(pt,  lurring  a  preJeMten  e  in  the  niddle.  vhicb  dividee 
tbr  bone]  into  ino  urtai  tbe  vmt  poition  ii  of  ■  MieUee  diwneler  than  the 
luwrr.  wi  (bal  by  ahifkinig  the  cable  from  the  lower  lo  ibe  npper  part  nf  die 
haTTel,  nn  Increaw  of  jiower  la  obtained.  In  tbe  flgura  the  eapttaii  ii  rf^re- 
•tnted  divided  into  nx  tcttiMia;  but  the  number  ef  ibcac  lecttoni  may  ne 
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vuwd  Mfording  lo  ihe  titc  and  wpiRht  <4  ibe  copMan :  die  dintiom  arc  niR 
*artie«U)r  throuch  llio  «tioU  loncUi  of  (he  capdaa,  dividiM  nln  tK#  vbtip 
Qia  plMa  of  wbieb  being  ttrniMy  bolted  logatlMr,  nnira  tilnlo  «no  linii « 
oompaot  bodj,  and  admit  of  ila  vejag  eaaly  dinaiud  and  tvmore^  A  i> 
oaaBal  ihift  «  vreo^t  tton,  made  aquaic,  except  at  ihe  bcwinga,  whkli  ai» ' 
jmfkfy  BuMd.  i  /  I  ara  ihtta  Inn  itandarda  Tor  auffwninc  iha  gfaring, 
wlucb  grna  nolioa  to  lb*  oapttan.  nnd  may  be  trarkcil  ciihsr  Of  mrana  ol  tt 
«tnab  er  atak,  aa  ahown  1»  ib»  dotted  linn  ni  n,  or  by  mcnn*  of  caMtanj 
Imh,  MMMftad  horiaotiUllT  bt  holM  ul  (hr  circumffTrim  of  Iwu  vertical  wBatllj 
»  n  fixed  on  the  Mme  axle  u  the  crank  ;  llic  dirnjinfi-rtiicn  of  theac  wbtalu 
bnng  BCDivd  in  a  profin  manner  for  allowing  the  bnn  la  be  dropped  in  Midi 
teeurtd  by  pina,  and  lo  ba  quickly  removed  at  pleiuuie.  Tbe  ban  «hni  Mcurtd 


tft  lip  rimi  of  til*  *h**ls  n  «,  form  fl  kind  of  dram  or  Tf*I,  the  mm  on  on*  »ide 
of  whicli  lay  ho\A  of  llip  Liin  and  pilll  iirwu"!".  »'»l  ''><'»''  <"■  'he  other  tidp  null 
donirard)  dlhcf  with  Uwir  baoda,  or  by  *trrimiiig  on  the  ban  one  sflcj  imuthw 
na  iliey  rardve,  and  (tiua  wejeh  down.  The  (halt  which  earrie*  ilic  irhicl*  •  I 
bean  alas  two  pbtlona,  una  of  which  it  ihown  in  gear  with  the  nnsUtwi  eiKU 
of  a  douUe  eomed  wheel ;    nnd  on  the  •ami>  ahan  ai  the  hum  U  {daoed^' 
pinion,  wMcli  lakca  hue  tbe  circle  of  cae>  fixed  co  the  upper  mirftca  of  ^ 
puil-hMd,  and  wnm  it  ta  revolro ;  if  the  unall  pinion  m  broujtkt  into  ; 
with  tho  Iwn  whed,  a  groat  additioa  of  power  t>  Rwncd ;  and  acoordiss  m 
the  one  or  the  other  art  of  Ili«  wbeeli,  and  an  ihe  Urgt-r  w  tniallpT  M  lh« 
fabtreia  of  (he  captitan,  ate  employed,  the  power  adntila  ol  icvcrnl  Tariationt  to 
•nit  wOcreBt  eircumatanec*. 
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CARABINE,  ur  Cahkki.  A  llr^ann,  lometliiag  like  ■  mmbH  MMkot;  it 
it  iBually  bonia  hf  eanby  MUi«t*,  dung  Iry  ■  bait  uvvr  ihu  Isft  ifaouUcr. 

CAKAWAY.  a  plant  niub  cuUiratod,  pwiJcnUriy  in  E««x,  fvr  it«  tMd, 
which  li  gt*»tij  (MMUMd  br  iu  ((TMaU*  lUnwr.  Mngont  wannth,  and  mcdi* 
deal  propottJMi  By  tBitilUliaa  il  affiitdi  nn  odoriticMw  •MmiJal  idl,  whldt  it 
nUKh  luwd  in  whli«  map,  and  lbMr««idi  wuuilulu  the  ankle  tcnned  WiiulMir 
*u«i>. 

CARBON*.  Tbc  nunc  givRi  ia  the  modem  (dMinieal  nomvncUtim  lo  a 
Mmpie  tonibuilililc,  ul>i-:li  o^ntlitiiln  a  larg«  pottian  of  alt  oniiiMl  and  vc)tct«blu 
•Dbuan««t,  mid  which  ii  f«and  in  tho  gtptiMi  »UU  at  p\iinj  in  ilia  diuoand, 
which  ia  eoMpOMd  lolely  of  it  Catfcoa  unilea  witli  all  ihu  liapla  coinbuuihlta. 
and  with  Mo*e,  ibming  a  Mite  of  imptXant  compoundi.  From  iu  oSniiy  lor 
uxygun,  it  iacmnloyad  for  diwixyjEciuiiiw  niatalltc  oxldM,  aiid  italoniig  their 
hue*  to  ameialtle  nat«.     >Mth  iron  it  tormi  «lc«l  and  pliintbajfo;  and  with 

2)|>er  it  liivwiw  fonna  a  carbureU  Iu  tb«  >lal«  in  whioh  it  »  coiumudy  ub- 
ii«il  it  i*  tmnud  nhanoal,  which  icc 

CARBONATES.  Ccnpoundi  et  catbonie  add  with  Mliliafala  huat  own- 
pa««l  either  of  one  priio«  et  acid  and  una  of  baie,  m  ono  «l  add  to  (wi  of 
MM.  Tho  fonnct  ut  of  compound*  arc  termed  carhonalw,  and  tht  latlM  ht- 
carbouiLiDi. 

CARUONIC  ACID.  An  add oonipoMid  orasyj,'«nud  catbon.  It  «bouad* 
In  gTMl  yiantkiw  in  naturr,  and  apiicui  to  ho  pruduoMl  in  a  varloty  ol'cir- 
eumalaaeefc  It  wropoaee  fatty-lour  nundrcdlhi  of  iho  weiglit  of  limritonr, 
matUcv  Mid  «llb«r  naiunj  (pocinMOt  of  cakarmua  earth,  froni  wliicli  it  may  be 
•nncaled  by  the  dmplc  appiicaliou  of  heat)  or  by  the  xuprriur  ofliiiil/  of  k>iu« 
ether  acid,  moel  «cid»  tumnj;  u  (troneer  action  on  hod'm  than  tlii>.  It  ii  oow 
pomlDf  7Xpatu  of  axmD,and  2«  ofmlon,  uud  iu  aiwR.  grav.  !•  1-AI3^ 
that  of  atmuwheric  air  bcin|t  1-OOOU.    See  Arkit&ii  Wmab 

CARBONIC  OXIUE.  A  caeeon*  oompound  of  oiygen  and  catbon,  can* 
filling  by  weight  of  75  of  the  farnate,  and  100  of  the  Ultrr.  It*  ipto.  grav.  it 
0.0908.  Caifeonle  raide  may  Ur  jiruciuwd  by  aubjeccing  to  a  alreng  beat  iu  a 
retort  or  gun-barrel,  a  nUlure  of  an  earthy  carbooale  and  mMallic  flluijp ;  tho 
moitMnvrnimt  mixture  ii  equal  parU  of  dry  chalkt  and  iron  or  dnn  tlui^i  it 
ia  siren  out  alao  in  large  quaiititie*  from  brick  klliu,  and  uav  b*  teea  bunting 
with  a  dark  Uuo  lUina.     It  ii,  wbm  retpirod,  fatal  lo  animal  life. 

CARBUNCLIL  An  elegant  g«m  whoM  colour  i*  deep  ted,  with  an  ad- 
mixinra  of  wnriet.  It  ii  urually  tuund  pnre  and  llaultl«M|  and  ii  d  the  tame 
dagt«t  of  hardoeu  a>  uipphire.  Ii  ii  naltinliy  of  an  aofular  fiinre,  and  ti 
found  adhering  by  it*  b«N  to  a  henry  and  fenuginoue  Mo«m  of  th«  emery 
kind.  Il  bear*  iIm  fit*  iuiall«t«d;  ii  Catiud  only  in  tha  Eatt  Indiei,  and  ihm 
but  rardy. 

CARBURETS.  Ceenlnnatiefw  of  carbon  with  aay  of  the  Hti4ile  MhetanoH. 

CARDS.    In  iha  maBufaetarM  of  coUwi  and  weo^  an  inttninient  lued  far 

E paring  thoia  luhrtincaa  fbr  bduf  rpnn  into  thread,  by  itrangthcninf  the 
tn,  aiid  rcndtring  tbempataUd  lo  cneh  other.  Thar  are  a  rptQie*  of  bniih, 
eoinpcued  of  wirat  (nick  tbrough  itripa  of  Icatheri  ann  not  ataadiiig  erect,  but 
Ineirnrd  lo  tho  rat&M  of  tho  kathcr,  and  ore  uard  by  filling  the  tMlh  of  one 
cord  with  the  cotton  oc  wool,  and  drawing  another  card  almg  in  n  direetion 
agaiuit  the  inclinalion  ef  the  laadi,  bv  wUcb  mana  the  BbrM  ace  drawn  out 
ill  a  pMwUel  diiwdon,  and  crwaiARod  Iwn  the  om  card  (o  tho  other.  Canting 
wai  originally  perfeniMd  by  band  with  aheet*  of  c«d»  nailed  upon  thin  boaidt^ 
wtueh  wen  dnwn  ^ahMt  ««th  other.  Stock  caidi  were  euMeMienily  intr»- 
4uMd ;  in  ihcw  tme  card  waa  nailed  to  an  indiMd  poit  at  bend,  end  a  band 
enid  drawn  over  it;  btti  at  proeent  tho  oard*  are  generally  arrangnl  upon  cylin- 
4tn,  which  t«*oIv«  dibar  ejaiMl  ethar  eanl  cylinder*,  er  i^ainal  &xed  carda. 
Ciuila  are  bnened  upon  tha  oylinikra  eiibrr  in  pamlM  iirip*  in  tbi  Une  of  thn 
•Jti*,  ee  (bey  fiirm  a  coaluMolW  epinl  band  oevering  ihr  entirr  Mufaoe  of  tha 
cylindtr.  tnm  lb*  Iminenee  nninbcv  of  «ar<l«  r«i|uirvd  in  cotloin  niilli,  llie 
liUBilfcrliirn  b  Otw  at  grcnt  extent  and  biipurtancc,  aud  «Fvctal  very  curioM 
machinot  hnvn  been  inrcniMl  tvc  Cwilitating  ilie  [itmium)*,  ihwii^b  utry  have 
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not  v«t  toma  into  coounon  luo.  In  general  the  IcHhcr  i«  pierced  bpr  raKliuufy 
U  the  nunufactHtnn',  who  lend  it  oat  to  ihe  totlngviii  togrtluw  nlli  the  wire, 
vUcb  Ibeynit  Kod  bend  into  furrn,  uiil  *A«Tward«  inwtt  in  ih*  hd**  tit  Uir 
leUbvT.  Th»  workiMO  fini  ukt*  ■  Ada  or  bundle  at  wire,  eonmtinf  of  30 
mIO  wire*, aid  nlftdnjt  them  nf;iunst  aguicr,  cul*thewho1caton««p«ralioa  to 
the  axne  length,  ay  nNau  ef  a  lUuiif;  |iiJr  oV  th«an.  'I'ho  wirm  tbu«  citl  tv«  lti«ii 

eacvd  III  Kiiotbcr  eaiue,  and  a  piece  of  itcvt,  uf  llic  Min«  wtdlh  a*  ibe  ivo 
j(i  nre  to  bo  aMn£v,  u  Ilien  prcHCiI  scrota  ih?  miilille  uf  lliem,  anil  iW  nidi 
of  the  witM,  fint  on  one  tUe,  *aid  th«n  ihe  other,  arc  (iirord  iip  aj^ahM  tin 

lidM  a[  lh«  Md^,  formhig  ^a  nirc  into  ■  ilaplc  like  tbi*  | | ;  lliej-  Arc  tbcD 

given  (he  icn»  bend,  vhieli  brins*  them  into  tbi*  tb*f«((,  by  an  lagmloua 
mai-liinr  krjit  in  niuticin  by  s  weight,  like  a  raaUingjMk,  iin«r  which  tbtjr  u* 
innertocl  in  the  leotlien  by  women  at  chitdrfii. 

CAItMlNE.  A  reiT  bright  oriruMii  pigmeiil,  obtained  by  pncioiWing  t]i« 
colouring  mailer  of  ooctili>r»l.  Tlia  nrcponition  ii  ■■  follawt : — 1'hx*  4  ouneea 
of  codibiul,  Antly  pulvcrixcd,  nhicu  pour  tnlo  4  quail*  of  run  or  diililled 
Vftler,  boiled  prevtoiuly  in  a  ptwitr  kettle,  and  boU  tlie  whole  for  lii  iniiiulM, 
•ddbif,  ^ttriiig  Die  boulajB:,  2  draehnm  of  tiuWeriied  cryital*  of  initar.  EJgM 
•eraplea  of  Roiiiftti  alum,  in  povder,  tnual  then  be  added,  and  Ibc  whole  be  kept 
on  the  lire  one  minute  loogrr.  As  suu'i  nn  tbt<  grua  powder  boa  mImUi^  and 
thadreoclion  beoom*  dMr,  decant  it  into  lam  evliitdricol  glowM  corerod  orer, 
and  kt«p  it  undialmbed  (ill  a  fine  nowder  ii  ob»rrrrd  lo  have  Mttled  at  tbo 
bottom.  TliFii  pour  off  the  liquor  (rum  thii  puudcr,  which  ii  lo  be  gmdiuiUy 
drlod.  Front  thp  liquur  ulill  coloured,  the  rcic  of  (he  colouring  inittcr  roay  on 
■cparatcd  by  (he  tolulicni  of  (in,  whtn  it  yieldi  a  camine  litiic  iafuiMr  to  tli« 
former. 

CARPBNTRY  It  Iho  art  of  cnlting  out.  frammg,  and  J<diiiag  hujcc  pieeei  of 
wooil  to  be  lued  in  building.  The  only  diflcrcnce  between  Carpentrr  and 
Joinery  i%  that  nlulit  the  furmer  indiiilt*  lb*  larger  and  rcmgher  lUwrlp ttoii  et 
work,  which  i»  citentlul  lu  the  <«niimet<nn  and  (Cabillty  of  an  ediftav,  (ba 
latter  term  cumprrhiMiili  thv  cxlrrioi  (IniiUin);  and  oiiiiun<cil<J  vood-WMk.  T« 
enter  into  a  detailed  nccounl  of  the  Dumcrotu  touU  Qied  in  Carpentry,  and  ibe 
jmceoMi  of  furniiiig,  by  Ihi^ir  ajijilicuilon,  the  almott  illlmitabU  variety  of 
motten  that  are  cninprvhundrd  in  eoiutructive  carpentry,  wonld  of  eourae 
rei]uire  a  Tolume  to  iUclf;  and  a*  Ihe  tubicol  i«  forei^  l«  the  leading  ohjeob  of 
thii  work,  we  shall  under  ihii  head  confine  iiunolret  t«  aouio  m«*nd  oba»(^ 
«ation>  of  n  practlea]  natur*,  alike  uaeful  (<i  the  engineer  lu  well  ai  the  cms 

enter.  Wtib  regard  lo  the  tenacity  or  ilreiiglh  of  i^od,  it  bai  brrn  fnund  bv 
■McllNibroVk  and  other  eminent  experimental int*,  ItrtI,  (hat  tlw  wtiod  which 
■unwund*  inim»diatoly  the  pllh  or  heart  of  tho  tr««  m  Iht  woakr*l,atid  that  (hit 
weaknen  ii  greater  u  the  tree  i>  older.  It  i)  uf  importanee  (hat  thii  bet  ba 
known,  a,*  »  common  notion  exiitt  of  k  cuntmrv  nitlur*.  Svr»»itly,  iha  ltta«t 
■ml  to  the  bnrk,  conimonW  called  the  while  or  blea,  *te  aleo  weaker  tboo  ike 
real ;  and  (lie  woed  gndoany  iiitre4.sn  in  alreDgtb  v  i(  recede!  Cram  lllD  MMn 
to  (he  blca.  Thirdly,  (he  wood  in  itmnger  b  the  middle  of  the  inink  tkm 
atdietprinfingof  thebranchn,  or  at  ihe  Footj  and  tba  wood  fomitig  a  bnaoh 
Ii  wtiaker  Ibiul  that  of  (be  trunk.  VourtLly,  the  wood  on  the  norlliMn  lidra  at 
nil  bee*  thnl  grow  in  Europe  ii  the  (ruakutt,  while  thnt  on  the  aouth-eBiInn 
aide  ii  tho  itron)[nrt;  thla  diflcreneoit  moot  rcmarkohlo  in  hEdf|G-rowli«M,iuid 
Mtch  at  ^row  Bni^y.  The  he«rl  of  a  tree  never  lie*  in  ita  cunlru,  but  olwayt 
Bowtsda  ila  nevtbem  aide,  and  (ho  ojinnal  coMa  of  wood  are  thinner  on  (hal 
Hd«i  In  eonfbrmity  with  tht«.  It  ii  a  genera)  opinioa  of  eorpcnten  that  timber 
b  Mnagar  b  proportion  h>  (be  thickness  of  ita  annauJ  (datei.  The  iracbe^  n 
OV  Ttowb,  being  tli«  tome  in  diameter  and  n  umber  of  tom  In  ti«««  of  (k*  *mm 
•peciee,  occoiion  (lie  Tiiible  (eiuinitinn  between  the  onmial  plate*;  far  whitll 
roaton.  when  ihcM  are  (liickcr,  they  contain  a  greatpr  portioa  ef  iha  ainuiU 
lw»ceu*  fibre*.  Fillhly,  all  woodi  arc  iiiMl  tefladoua  wliibt  grom,  bnt  aHer 
(G*  tl«M  are  felled,  that  tenacity  ia  contidcrably  dimiaiUied  by  theit  dryii^.  By 
tiie  ax|wrlment>  of  Muaclwnbraek,  it  apptan  that  lb*  abaoluto  alrcngthi  of  a 
•^uar*  iMt^  of  the  following  different  kind*  of  wood  w*  a*  atouU 
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31!* 


Uctut 30,10D 

Jqjsb 18.600 

BmcIi  utiOtk  .    .  17,300 

Orugo     ....  ia,soo 

AUra 13,900 

Elm 13,200 

MutbcnynndWiUo*  13,SO0 

Aih       13,000 

Pbin 11,800 

Elikr 10.000 


PonMX'<'a*t< ,     .     .  9,710 

LenMni U,3M 

Tamarind  ....  8.7&0 

Fir «,33a 

WHlnut      ....  8^130 

Pitch  piu.    .    .    .  7,«M> 

Quinee 6,7M> 

Crpi«a    ....  e^ooo 

PopUr  .....  hflOO 

Cc(Ur 4,S0O 


Th«  wooiU  mvnlioncd  wcra  all  farm«d  into  tlint  of  unifann  dimni*ioni,  and 
aa  nmch  mt  auftyrroni  I'acli,  it*  tn  form  a  patallelopjped  ofont-flfUi  of  na  inch, 
thai  ii,onc-lwcnt}'-lifUiaf  aMuar«inchin  itclioni  and  ikc  waighti  wUdi  wen 
Inquired  to  ttax  theta  afaaiet,  formed  tite  dnu  of  the  obor*  oalculatioiia. 
MuichtobroSk  eirt*  a  mv  tninuta  JMofl  of  hli  eipnimniia  on  iha  a«h  and 
walnat,  ia  whicn  h»  itatct  Uio  welghia  rcqulrod  to  Uor  aiandcr  iHpt  itktu  from 
Iba  ftHV  iid«*  of  ihew  Vete*,  and  on  «acb  *ida  b  a  n^ulat  progmnon  from  Iht 
cml»  to  tliH  eiraumftniioe.  The  tiiunbtn  I»  iha  fongolng.  corrttponding 
»illi  ifaMc  two  wood*,  maT  Iw  coniidtnd,  tkMdbra,  •«  ino  artra^e  of  man 
Ihaa  fifty  trial*  of  «ach.  lie  mcnliani,  alio,  that  all  tbe  oiIict  DDmbcn  were 
ealculaltd  with  llio  tame  cacr.  For  ihtie  rtuona  aoaie  confldfncB  may  be 
plaeeil  in  the  rtwit*,  though  ihry  tury  tlio  drgrco  of  Unteity  conild«rablf 
nigh«c  tUui  ihiMC  mumeniiGd  by  Kimc  other  ani«n.  Pitoc  ana  Parent  iial*, 
lba(  a  wwcht  of  60  Ihi.  will  jtiit  t«H  aiundec  S  tquare  liue  of  lound  oak,  bqt 
Ibat  U  wUTbear  SO  lb*,  with  Mf<<y.  ThU  glvei  SftIO  for  the  gruniKii  atrength 
ef  a  aquaie  inch,  or  raOicr  Icm  than  onc^ulf  of  Miuclicnuroiik'i  ctljmate; 
but  the  Liter  ii^  we  ihiiik,  tha  noit  ratilled  to  confidi-ncr,  lu  the  ciparimenti 
were  luada  upon  gttatcr  masMt  of  the  inai«tj«l.  It  ih<;ulil,  Iiohtt*)',  bo 
•faerrcd,  that  Iwo>lhtid*  of  tbe  actual  weight  which  may  bo  niil^ued  bjr  a 
body,  will  grratly  impair  the  atrtitfth  oftcc  n  comidetnUo  time,  and  that  one- 
kalf  Ik*  aloalule  tenacthr  indJostef^hT'  npertiDenl,  nhouU  be  tbe  utmat  iliat  aa 
engJBNr  iliould  nlcttlato  upoi^  In  hi*  conitnictioni.  Wood)  of  llio  lanie 
dcnotntnaliott  oftsn  dififcr  grcntlv  in  Iboit  tenacity;  thoae  wtib  a  vny  ttraight 
fibre  wiQVr  lew  ii^uiy  from  a  toad  tliat  ti  iniulBcMst  to  tovaV  limn  immediately. 
Mr.  r.iiier««ti  mnitlant  th«  following  ai  ilie  load)  wUch  may  b«  laftly  MHpandM 
to  an  inch  iquarc  at  ilic  tovcral  mmUm  twrMfto'  enummled ;  but  the  tem 
t^fify  can  bonlly  apply  to  the  four  firrt-nosieil  bodiei. 


Rod  fir,  holly,  elder,  plane, 

Mid  crab    .....       5,W0 


Chwrcy  and  hnicl 
AUer,    aip,   birob,    and 

willow 

U*i 

Freratono 


176Q 

4,390 
460 

n* 


Iron TOilOO 

QtaM 35,600 

Hempen  rop*  ....  19,000 

It«7 lA.roo 

Oak,  box,  and  vew     .    .  7,U0 

Elm.  aih,  and  bwdi  .    .  4,070 

Walnat  and  {dum  .    .    .  S,3tiO 

Tlie  Mn>e  in^ini*  aoiW  bai  laid  dows  m  «  pnudoal  rtJt,  tkal  a  cylinier 
of  oa*  inek  daametar  will  eairy,  when  loaded  1»  en»-lb«rth  «f  it*  nMilta 
ttr(n||;th,u  foUswi :— inn,  ISll  ewL;  good  ropev!t3«wt.t  oak,  14  cwl.;  and  Sr, 
9  cwt.  PaifDt  hai  tkown  that  tbe  fene  reqwind  10  tfuA  a  body  ia  nearly 
tipal  to  that  whUk  w8l  toair  it  anutder.  Tlih  may  be  an  aniroxliMlka  to  ike 
tiulb  M  tvtMctt  woodis  bNt  it  will  not  apply  to  any  otkctr  bodeM.  OtiK  '•' 
foManM,  wul  etnj  a  Mndrtd  timaa  Mon  on  It  ihaa  oak  in  ihie  way,  Ivt  will 
not  bMT  >u)ip(.nd*(l  abore  four  or  fire  linMa  aa  moch.  Oak  wU  mmauu)  a  peat 
deal  more  tbxn  fir.  but  fir  will  oarry  Iwiea  ••  nuek  ai  ■  ptUai.  Soom  wooda 
which  nrv  «eiT  lofl,  and  Donie^wMitly  yield  to  preHun^  powoi  very  itrong 
fibrea,  and  will  r*>iai  a  longitudinal  tcnifai.  The  anftMM  ef  teitun  ia  ekicdy 
nwina  toUw  crooked  ikalxRO  of  their  fihrei,  and  to  tbe  exitUneeof  coaudtiaUfi 
eaonlne*  Ixrtween  tncb  fibre,  as  that  ib>y  ate  owiw  nallT  bent  ba  a  laltnl 
dimUm  aad  cnubaiL    In  all  caHf  «&■•  llit  Abna  It*  ob^M  t»  Ike  UntiiH 
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dio  (tMogth  M  MUnderaUy  iliininiihod,  vhteh  an  ht  atnibtd  to  dw  dmm- 
tUaoti  tM  ilw  f«rU  til  kkJi  mm  alidc  on  Mdi  other,  and  the  toaiucUiiK  &*«■ 
«ftlMO«ni«BiIngnatl«ri*f«rllinrMMNieukToteraoro«.  TbeMniawUcDnioat 
eoMmenljr  aoM  on  malMub  of  aaynaturf,  (■  UutwbldtUsdtiofarBBklhcmiBk 
UaMvtna  dimcUnii.  For  tlu  raulu  <lmi«d  from  npcrtment  in  Mauu  ot  ihto 
tuMunv  w*  Biujt  rcCtr  the  reaiWr  lo  the  ailicJ*  Stkikoih  or  Matcmul*;  bvt 
the  complete  inmtigntion  of  tlio  n*lttaiiM  tt  VMUlitk,  Meattl|nff  lo  IIm 
dirrclion  imdtiliiatlon  of  ibc  force*  awlwiVwmildn^um  A  volume.  TErratdrr 
who  with**  for  fall  infomuition  on  tlui  nibjfct,  cannot  i»  briter  tban  ooiwult 
Mr.  Bvlow'i  nJuabla  fm^  «■  li*  Slm^  amJ  JttvM  tf  7htt*r.  Soma 
excellent  pmcclcal  nika  on  ihi)  bnportant  (uUecl  «itl,  however,  be  RMud  in 
nt  A'rus  PrattiaU  Buititr,  \)j  Nicholaoii,  unil  In  the  woikt  of  Baiiii,  Ehmcmd, 
njid  Rabenou. 

CARPF.T  i>  n  aort  of  ■tnS'  wrought  nith  the  needle,  or  on  a  loom,  and 
fonni  lh«  ordiuury  funiiture  of  a  houw.  Wine  ertminonly  laid  upsn  tbe  flow> 
T!m  Pcnian  and  Tnrkry  caipoli  have  hithrcta  been  in  iho  y"*i>rt  calMra.  but 
■onM  of  iIm  mannfaducm  of  France  and  Orval  Uriuuo  are  inaUnc  rapid 
adenncci  in  imitating  them,  to  which  tlicjr  nre,  in  MOio  TMptctt)  lupcnor.  A 
ipleodul  e.xam|<U  of  ilii*  tliic  npiril  of  riialrj  amongit  oui  own  eovnttTiiwn  b 
now  cxhiluiingacllic  MuKiimaf  National  Uamu&tlurM  and  of  llMlJcchanical 
ArM,  in  Lcieeiler  Squme,  London.  "nM  catp«t  inaMUTM  8  yaid*  hf  6,  and  !■ 
call^  Soolo-Penitii  hj  the  mnnufaetutm,  Mt««n.  Dean*,  of  Slcwattan,  in 
Aynhlra.  In  iIib  uiuol  taoAe  of  wmTing  carped^  the  de*ign  or  palteni  la  Ineed 
in  ita  fnvpcr  ooloun  on  c(lI(uo't^  lii'd  boron  the  workman,  who  loeka  at  ibm 
every  mameDl.  became  hvctv  ititch  i*  marked  upon  them  ai  it  u  to  be  in  bla 
work.  By  thii  nuou*  he  ulwaya  knowi  what  cotouri  and  iliBdei  be  it  to  we, 
and  how  many  alitcliea  of  iha  Mine  colour.  In  Ihi*  ho  ii  aatlMod  bj'  aquatea, 
into  wliich  ihu  whole  d«algQ  it  ^vided ;  each  Kjuarc  ii  divided  into  ten  Tcrlical 
linat,  cortetpnilina  with  the  parccU  of  ten  threads  of  the  warp ;  and  btfiitte*. 
Mob  iqiurc  ii  ruled  with  ten  borltontul  lincx  cnMsin^  the  icrtiiMl  tinet  al  risbt 
anglct.  The  WDrkmun  liavios  nlac*d  hi)  tplndlet  of  thmul  near  him,  bmat 
to  work  on  the  firvl  hoiliontu  line  of  one  of  Ihc  acjnorct.  The  llnsi  nuAod 
in  the  cartoon  are  not  traced  on  Iho  warp,  became  an  iron  wire,  which  b  leoger 
ihoo  ihe  vidtli  lit  a  piircel  of  Urn  tlirvnJa,  mpptlc*  th*  nlaco  of  a  croai  una. 
Hiii  wire  i*  managed  by  a  crook  nt  one  end,  at  the  wotlunon'*  rwfat  band; 
Mvardi  the  other  end  it  ii  Aatted  inloa  tort  of  knife  with  a  back  aad  edgVi  and 

CRi  wider  ut  the  point.  The  Weaver  flx**  hi*  wlr*  borlsentally  on  llit  warp^ 
twitting  aoniu  turn*  of  a  luitable  thread  of  Ihe  woof  aronnd  it,  wlucb  ha 
pnaaea  forward  and  backward  behind  a  fot«  thread  of  the  warn,  and  tlien  behind 
the  tmposite  ihrtad,  drawing  ihcm  in  thrir  turn  by  ihoir  lamea.  AAcrwatda, 
he  brln^  the  woor-threod  round  tlie  wire  in  order  lo  be|[in  ^in  lo  Anul  it 
into  the  worn.  He  coiiliniiei  in  thi*  nHuiicr  to  coter  the  iron  rod  or  wire,  and 
lu  lUI  lip  n  tine  to  the  tenth  thread  of  the  witrp.  H«  I*  at  liberty  either  to  Hop 
h»iv,  or  to  to  on  witli  the  lame  cron  tin*  in  the  next  diviiion,  occcfdins  aa  ha 
powea  the  thread  of  the  woof  round  llin  iron  wlrr,  and  into  the  warp,  th«Umada 
of  which  ho  cauici  to  crois  one  anollier  at  ercry  Jnirlnnt;  when  he  contea  t<t 
th*  end  of  Ihe  lino  lie  takei  ciue  to  atrlke  in  the  woof  h«  hot  med.  Thii  mw 
of  alilchei  ii  ngnin  cioii-d  anil  Itielldd,  and  in  the  tamo  tnannei  iho  vearai 
procecdi :  then  villi  Uii  left  hand  ho  lay«  a  tttong  pair  of  thtara  alone  til* 
Anuihed  line,  cuti  oil'  the  Ioom  hain,  and  thiu  tbrma  a  row  of  tiifta  pemliy 
even,  whicli,  togelbtr  with  thoac  faelinw  and  after  it,  form  the  ihac.  Thui  iha 
workman  fdlawi,  Kitch  for  atitch  and  colour  for  colour,  the  plan  «  hia  pattern, 
which  1m  '»  aUMnplfng  to  imitate  j  aad  he  painla  magnificently  without  having 
be  kaol  noUon  of  paiiiiing  er  drawing. 

CARRIAOB.  A  vehicle  flir  the  Iraniport  of  penon*  and  good*  by  land. 
AJlbough  iba  vatktiea  of  earriagca  are  Ten  great,  )'«<  they  matr  b*  ranged 
under  two  h^do,  via.  lUditca,  or  carriagBi  willioiil  wbaitbi,  and  wliMled  carriagci. 
The  rarlicil  cuiioKca  ocre  douhtlcu  of  Ibc  firvt  claai,  or  witbont  wheel* ;  and 
olthouKh  they  ore  nov  very  generally  iiipnsoded  by  eam'o^M  moiinird  upon 
ttbceia,  and  iiidocd  bare  bccoma  t.Mrlv  etnoleic  la  (bit  MiiiiUy  yet  they  an 
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tlill  txli>iMivi>l^'  uhkI  in  the  metre  natthnn  part*  «f  B«s«p«,  wlwn  llie  ][twfiil 
U  toi  ft  Mii»d«»ble  ponioM  cfUwftor  covend  wiib  niow.MdilierinnftMiui 
«ver  M  ai  to  oDotr  cairiagM  (» iravtl  upon  thitia.  In  Ifaiae  ea*oi  de^M  an 
foimd  mpcrior  to  wheel  urritft**!  ■»  <'■':  friction  apon  ibt  Mrfiue  of  tbe  «nixr 
M  JM  u  Boalt  Md  w^  fratn  the  grnttar  «i«Di  or  bcwiiig  wfftor,  tlioy  do  nM  (ink 
M  dnn  aa  vhtiJ  earriigw,  in  «luch  the  Hbolo  mjght  prcn  upoo  Urn,  et  M 
mot,  mr  Minu.  Th«  in«ilioii  n  tho  f«and  lo  bo  much  ipon  fry.  m  fretn 
lJt«<r  iMgtb  et  ktotiog  tliry  Jo  not  riit  aad  All  wilh  trvny  ilight  Inc^wdU*  Is 
lb*  nwli^  ia  Uio  nunoOT  «f  wbttl  ennafta.  Bat  Ait  ^ncral  puniCM^  and  «a 
nxub  eoBpoicd  of  rougk  inMarial(,i>Ucaodrer  Realnaiuanco  t«bodi«talUIin( 
over  tlicK,  it  ia  found  nig>l]r  aJvaitlagwtM  to  place  Ibc  oamagM  upaa  whMl^ 
u  b]r  tU*  ra«Bn)  tliw  ilidin);  motion  U  coavertod  into  a  raJliag  notion,  anil  lk> 
ntbbinit  nnfaoav  'lien  the  fiioiion  Ukei  plaev,  arc  reduced  in  tlw  preocntion  of 
the  Jlaaasler  of  th*  whtel  to  tltal  of  iu  axl«,  and  de  fkioiaa  ii  atiQ  Amhor 
redurad  bv  th*  ruilibiafc  niifaeM  btinx  jwliihcd,  and  admitting  of  luhricatioD, 
whkh  tendi  liuleri*!!)'  to  diiniiiii!i  friction.  Hie  rrlction  beinc  dlnitnished  m 
prapcrtioo  to  iho  diiTFrrnct  brtwrni  the  diuncti^rt  of  lli«  wkteb  anil  lh«  axlM, 
It  k  ftidanlly  adraatafoooi  to  employ  whccU  of  luge  diaiii^cur,  whidi  an  ftbo 
bMrfieioI  Id  another  mpcct,  u  tiicjr  <xprri*ncc  leu  iriiitaDcs  from  t^  in* 
tqaalilie*  eS  th*  auifac*  otm  wlucb  they  roll,  ai  th«  leverage  to  nhlcli  the 
pcnrtr  of  the  horw  it  applied,  i*  u  the  diameter  of  the  ahetj ;  aad  ai  mt 
obatacle  on  a  road  will  uioiier  eoma  in  rontact  with  a  larga  wheal  than  tritn 
a  email  eve,  in  conw^iienn  of  tliv  curvature  of  tin  fanocr  being  flatter  tbiw 
tliiit  of  ill*  biter,  to  the  power  by  wbich  tbe  vhed  ii  drawn  over  ike  ctMtaela 
u  rxriled  through  a  greater  ijisctr  wiili  ilm  Ijrge  thui  with  the  mall  ««& 
We  «bnl]  eodeaToiir  furtbrr  to  viptain  thi*  by  -  '-"''  '' — -  -  "  -  ' 
tirclv  a  repteieul  a  (mail  wheel, 
whote  axle  ii  at  A,  and  e  n  ilone 
lying  in  ibc  road,  over  whkli  the 
wlwel  it  D>  p«u  1  an4  the  dotted 
cirelt  U  wprMent  ■  large  wheel, 

I  whoa*  centre  ia  at  /,-    now   tha 

I  abOaele  it  i«  alrMkty  iu  contact  witli 

I  (be  large  whctt.  but  the  wiaU  whec] 
baa  iwt  *wt  arrtvod  at  it:  the  bores 
waiaU  tbcrdore  move  thnx^h  a 
fraerltr  lp»M  in  bringing  the  etntre 
M  lb*  larva  orbed  petpeitdieuUrly 
ever  the  Jtitadrv  Iban  in  bringing 
ihtMnttaortbeMnallwhedcn'erlh* 
akjeel  alUr  it  had  come  in  contact 
with  the  ptfipbery  t  ''>*>■  '^  l>^**" 
ewtt*  more  power,  or  what  b  tli*  eaine,  ezerU  the  aam*  power  tlimigh  a 

rier  ipace  with  tbe  lain  wheel  than  with  the  Mnalt  one.  And  ualn,  aa 
Hi^e  if  A,  at  whkh  the  oUtael«  k  Interrupla  the  large  wheel,  it  Ibe  tame 
ai  lb«  angle  cbd,9t  wlikb  tbe  obuade  e  iBtenripla  tha  lanaU  wfaatl,  the  *anM 
lm«  whhb  will  dinw  tbe  email  whed  over  the  obetMle  e,  wiQ,  b;  the  inereaied 
)e*eragct  draw  the  Urge  wheel  ever  the  olMerlu  k.  The  edvantagea  abore  attri- 
baled  t»  large  wberlt  over  >mall  one*  arc  nni  merely  theorelioal,  but  bare  been 
eonRnned  in  a  varwty  of  intfanee*  in  pracliw.  W*  therefore  intett  the  dingram 
an  the  foUowing  rage,  exhibiting  a  method  of  ey plying  bind  whatli  of  larger 
diamnec  iban  oedinanr  to  wi^gMit,  without  oanring  the  Soot  Wriicr  than  uauaL 
ff«rapre«eiiu  the  hind  wbeelii  tt  the  bended  Mtlctreti  of  a  oaiJt&ero.  pawing 
nndtr  lh«  twd  of  the  carriage,  which  Hm  between  the  two  axUemitiei  of  the 
.  nxlrtrte^  and  Metnil*  Ihefloer  of  iba  carriage  taliodou  to  the  upper  Mde  of  the 
^«il*1ree.  tlie  Doer  bdng  ummUt  ■■  mitch  above  tbe  Utter  a*  the  thkkneN  or 
dcfilb  of  tlie  bed.  The  modea  by  whM  caniagea  ara  or  have  bten  propelled  at* 
warlouB— a*  tlie  force  of  aBianali,«f  wind,  of  men,  exerted  upon  madtmer/ can- 
tained  within  tbe  iwrriage,  aitd  that  «f  etenm.  CarriMet  propelled  by  wind 
octiiig  iijiun  Boiti  are  not  cvmmon  fur  land  travdliiig,  alutw^b  aodi  hm  been 
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eodttructed ;  but  in  •ome  parti  of  Holland,  boall  mounlcd  nptn  loflg  ikidi 
■re  frequently  empl();«d  for  MJliag  otr  the  iM,  and  ban  lanMtnMi  becD  komra 


to  go  id  the  rate  (tf  eiehteeD  miles  per  hour.  In  1826  a  patent  wai  obtuntd 
by  Col.  Viney  and  G.  Focock,  foi  a  can^age,  to  be  impelled  by  the  force  of  the 
wind  acting  upon  one  or  mare  kitea  attaclied  to  the  carHage,  vhich  they  d«- 
nombated  the  "  CharvoUnt."  Itisrepretentedin  Fig.  2  in  the  engnruig  >m  the 
foUoving  page.  The  kite,  a,  .fiji.  1,  ii  jointed  in  the  middle,  that  it  tn^M  folded 
up,  and  earned  or  Mowed  away  with  greater  facili^,  bbib  aie  four  corda  fiw 
regulating  the  position  of  the  kite,  and  to  auiit  the  iteerage ;  they  are  brot^ht 
toeether  by  pasaing  through  the  dead  eyee,  whence  tliey  proceed  to  the  earrun, 
where  they  are  regulated  to  the  proper  lengtha  by  the  personi  therein.  Of 
■hortening  the  corda  on  the  right-hand  aide  of  the  kite,  the  car  may  be  InmM 
to  the  light,  and  by  ahortening  the  left-hand  corda  it  will  be  turned  to  the  lefL 
But  the  charrDlant,  by  the  croai  handle  e  and  item  e/  which  acta  on  the  azia 
of  the  fore  wheels  by  means  of  an  endless  band  or  cord  pauing  about  ■  pulley 
/fixed  on  the  lower  end  of  the  atemef,  and  the  pulleys  fixed  on  to  the  bed  M 
the  azletree  of  the  fore  wheels.  The  machine  is  stopped,  or  iu  motion  re- 
tarded by  the  drag  k,  which  is  attached  to  the  perch  by  a  spring  to  keep  it 
oft  the  ground  tilTit  is  required  to  retard  the  motion  or  to  atop  uie  carriaM 
when  the  fiuke  end  ia  preased  into  the  earth  by  the  lever  k  acting  on  un 
connecting  piece  L  The  patentees  several  timei  exhibited  a  carriage  nmilar 
to  the  above,  in  Hyde  Parl^  and,  we  believe,  performed  a  journey  Scorn  Soutb- 
wnpton  to  London  with  it,  hut  we  do  not  recollect  the  particulars.  The  schemt 
is  not  altwethcr  original.  Dr.  Franklin  employed  btes  to  assist  swimmer^ 
and  waa  M  opinion  uiat  with  such  aid  ■  man  might  swim  acroa*  the  Channel 
from  Dover  lo  Calais.  Attempts  have  also  been  made  before  the  preacnt  to 
move  both  boats  and  can  by  the  same  means  j  but  we  believe  the  present  ia 
the  first  attempt  to  trim  or  rebate  the  podlion  of  tbe  kite  according  to  tba 
■direction  in  which  the  carriage  is  to  move. 
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[a  iio  dam  of  cirrty  dot*  lKI(  oouncry  to  imeh  ami  all  oUmc  nkikiiM  a* 
in  Um  ri«M  mmcIm*,  «hi<li,  foi  brkutr,  coinaaclnnih  Ijglilftcn,  ttrmgth,  and 
cuy  irMiM,  Mtt  far  npcrior  tu  ili«  pubbe  vcLialca  of  aoy  oUiar  eoualry.  In 
a  iHlka  w  minfMilr  m«nt>ii«e!iiJ,  «h«»  diipatdi  and  jwaeMdlhr  are  of  lb* 
Unt  wwKy  in  CDnduuiMg  oU  tmwMtioai,  ercry  thing  wMch  Wadi  to 
BilvMM  A«  an  am  of  coniBU&iaalJoii  bvcomM  an  object  Of  MntUvnUlon  ; 
and  nanMTottt  bsij»trviim*aU  hav*  of  lata  j*an  dioirforo  baen  iMradnotd  in  lb« 
■tructnra  and  armgemenl  of  our  atagt  coacbci.  Tb«  anrnTliw  bi  the  (bOowinc 

C^-v  Npr^Mnte  a  iModal  of  an  Itnnrotad  aia^  coach,  bjr  Mr.  sEinsn',  for  whkfi 
wai  pr«*tnWcl  will)  the  lum  nf  thirty  (pjincai  by  th«  Society  of  Art*.     The 
lowering  of  iha  cmtre  nf  ^nvily,  hy  removing;  the  heavy  h||yage  and  oulaido 

Eatngm  Irom  ihr  roof  of  iba  canWr  i  ibo  caovciiiNit  aMMnaimlallen  of  the 
tar;  tbcidopijaii  ef  Ugk  Catv-whceuio  cm«  tbodmi^t  MtdatTcral  wiBor 
canrraience* ;  «ffl  Iwfemd  to  havabnn  dnljaUnM  to,  and  to  bo  tombinod 
in  the  ia«dri  of  mUeh  Qm  faUowIag  It  a  daiefl^lloB.  Tha  nuraring  glvoi  a 
MnpMtiT*  tie*  of  the  rdiicle.  The  frent  whrrfi  art  A  (M  D  Inch**  in 
diamctor.  TW  inride  and  oubhle  paMciigcra  are  (eaUd  «n  tha  aama  la*i],  the 
toer  balM  ai  Mar  to  Iha  ul«tr««  mm  Ibe  pUy  of  iba  ifriaga  «l|l  admit,  m  b 
the  door  uirau^h  which  the  WmI  faaM«f|tr«  M  «p,  tha  tcala  b>(n]i  (lltialad  ■* 
riwvTi  at  A  ;  f  ■■  a  Mat  Tor  the  j:<*anL  allaAed  to  iha  daar  a ;  dd  Imn  ban 
atlachad  to  ilie  u-ii  and  boiiom  oTlfae  Aoar,  aod  faojottifiy  eiMWRli  U>  fea  ftrmly 
bcU  by  torn  bucklra  **;  the  (lefa  f  i  and  I,  Mrr*  lot  llie  Ihnit  |iaM«ng;rn  and 
caadiman  to  aarcad  by ;  tha  ftmrngm  dtp  upMi  iha  hotaiiji  mi  eiiKer  aida, 
and  war  Uia  aida  radt  bto  iha  MMparWenl  k;  Iha  ttptlmme  mm  tor 
■asendinf  the  hind  part  of  the  oaatfa :  pm  board*  on  raeh  liiU  mar  tha  hind 
!  vhttli  i  tWn  an  Mndlar  «ntt  J  J  vnt  tha  ftuM  vhtalii  wUaU  hav*  Iron  nlla 
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In  hold  imoll  liij!]taj;c.  To  dlon  of  locVing  the  front  whocli.  (he  Boot  a  b*^ 
roved  in  the  iiiiuiiicT  dplbcMud ;  f  1« tW  liinil  hoM;  rr 'ho  trtml  boot;  (ban* 
opening  In  thir  flnor  of  the  condi ;  I  and  *  bnxa  opcnin};  hi  ih*  niard'a  nM  ;  u 
n  roil  of  leather  to  cover  ibe  (rotit  paHcngm ;  it  Imt  a  bI^  of  iron  almig  iti 


I 


front,  wliicb  eakhru  on  la  (lie  hooki  trw;  it  i*  wound  up  ond  held  tight  hf  1 
riilcli«t  whi-ri  and  p*U  x;  y[hc  locking  pin,shich  plfty*  tlirougb  th*  axlMvw; 
the  locking  plat*  i*  undw  lh«  flow  and  abovo  th»  aprfaigi.  There  are  fin  ^frtltan 


in  front,  and  five  at  tho  back ;  tvo  aeroa  each  ult4r««,  ibnr  arrou  the  ooacb 
anraorine  (« thun,  and  two  more,  one  over  each  axletroc,  and  nibbing  on  thtm. 
The  follDwine  rarruvlii);  rvnrM«nlaaat3g*C0Mbaf  n  verynovd  appearattci^ 
inrtntcd  by  Mr.  P.  Diti,  ol  llie  Strand,  and  duilbi|[tiiiihcd  by  aa  unproved 
nMlhoCi  of  yolung  tbc  horwi,  and  alio  b^  a  diajt  vhicli  con  hfr  put  Into  aotian 
■I  ideaaur*,  vidioiit  anj  penon  dcKvndntg  To*  lluil  pnrpoN<  The  inildt  paa- 
Kngen  occupy  iho  acau  at  im*,  which  arc  at  a  hii>lutr  li-vcl  than  ihoao  for  the 


oulatde  nuMttf^n  nl  o  u  f.  Thcrr  Hm  ihipn  dixir*,  one  oponins  into  tbo  inude, 
behind  tlie  leui  n,  and  two  openirte  into  (he  ouuide  at  J  J.  IHie  TMeptade  tbr 
tho  luwajo  ii  al  ibf  batlDtn  ec;/a  ihu  riMchiiiaa'*  loal,  wh«n  ha  b  prorldnl 
with  Ine  moani  of  putlinj;  tb«  dng  la  action  a*  pleaMic,  by  nieana  tt  (ka 
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■»d  tne  \at»t  ii  •ii'pportMl  by  a  wing  anni;  ahich  li  K\<4l  lo  tint  bxImim  or 
MUtb  Ute  (ou  ■luU  of  llic  men  to  AMjInvf  jwi'ttt  «■  (hr  knig  ftuni  •pllntcf 


bw.  la  (til*  «>;•  if  die  tncMiM*  nM  exMlly  n^n  1':<^-i'i.  [tic  linric  [oillt  imly 
Ml  ««)•  lid*  when  Komg  in  «  t(ni% ht  linu,  bihI  ti.>ii>^l>lj  >o  whnii  iiinkitif;  a 
ciim  in  thi)  moA ;  lli«  trfic<n  tn,  in  antif  •)ii«iiicp.  Hil>j-n:t  tn  double  tlic  ■Irairi, 
ftod  th«  hur*n  have  ftll  (he  walk  (liruwn  tjjHiM  onv  ihdiiKlcr.  iiulea'l  uf  ll  tfiriK 
totitllaed  on  botli.  To  rtavdylhii  didulvaiiuif  ■'  >tr.  llitt  l\%r*  t'o  brat  I'lmiio 
'  picta*  ID  Ihi*  Biilidlct-bxr,  s*  thiiwn  bi  /ly  3,  waii:)i  turn  upon  ccntiid  |>iv<)is ; 
and  th*  UBc^i  boing  ntUehcd  lo  the  mliniiittnt  nf  ilintf  f\attia  bmn,  tk»  puH  <• 
iimih  from  ■  single  ptunl.  Iik«  ihnl  i-f  ibe  liujori  in  ■  rniir4iorMd  fVMht  Th* 
■dttntagF  dtrivM  mm  titi*  olwraii'Mi  ii,  givMct  Incdom  M  lite  ttlim  of  (ha 
hdfM^  *"<'  a  i>«Clcr  ifitoetion  of  thrir  pmiT ;  tin-  (Uatic  ban  IIL#vta>>  pntvsnl 
a  gnU  deal  orunpimaaot  jaltio^',  uiiully  ct'inmiiniMinl  la  ibceamage  Iv  ''" 
BioliMi  ef  th«  horwa. 
lb  Mtacxvd  •ngrmTtng  rqwoaenla  a  IVmr-vWIrd  cania^.  inrrFDIod  liv  Mr. 

I  ■  ■     Fig.  I. 
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Fuller,  of  B«i)i,  •»  cetutnict«d  m  to  prtTsnt  ike  tniKitiiu  bjr  ib««e  imgvl^ 
rrtiri  in  ihe  roftd  whicli  an  «udUi«nt  <o  OTartiun  cwrb^M  of  the  ntual  (onilnw- 
(ion,  and,  Hi  ill*  Mtni  due,  to  batni  mniiUnbljr  tb*  (ianb«uDt  Jdiinc  <n<itton 
oruiof-lrtini  the  Mine  cmim.  TIu  coniCttietLciii  nay  be  ittiti'b*i»»Mlomti— 
ImmediaUij orrr  lilt  aslMof  the  fore  vhecliu  pWcd  kW  ee  (wbkti  ihe  !&• 
vcnltircAll*  Uiabodof  tbvAil*);  llkii  bu  ii  atUclwd  totlMMle  bjr  Hm  ifiimga 


A  i.  On  tliU  bar  i*  pUccd  tbe  looking  vlicfl  n  «,  nliicli  liirni  on  Iks  piiot  (, 
ond  i>  iiiip|)i>riFil  on  ihr  bar  nod  fnme-Wfck  u  ddawii  id  /y.  2.  T«  iba 
lot^kiiif;  wliEp)  It  fimtl}'  flsvd  tlic  liorixonul  bar  Jd.  aC  right  angfca  to  the  txlo- 
liid.  wlii-n  ilic  cairingc  ii  Roinc  ilrnjitht  forvaid,  The  end*  of  UiU  oom  bar 
ore  tiirnril  uiiil  fidrd  iiiiu  tlif  |>luiiiiiivr  bluck  re,  vlildi  aic  attnchcd  b)r  ■WMia 
of  the  eoniiccting  pifcet  /f  uiA  g  g,  to  tlic  fore  part  of  ihc  camaire  •«  rMr*- 
i>i;nl«d  in  Fin.  1,  Tliii  pvnniti  ilif  oilc  of  llie  fort  wlic*!*,  with  tba  iMsiii; 
whrcl,  to  [nk«  an  !t»'liii<^d  posiliun,  wliilv  llic  bcily  of  the  o>.Triag«  nniMna 
IptcI  ;  and  il  will  be  teen  from  tho  cnrriofe  rcprvarntpd  in  /^.  1,  (aUch  U  a 
fVnnl  vivw,)  thai  llif  axle  of  llio  furp  whotlipf.  with  th«  lorlting  wheel  »aA  Ua 
attach mrnti,  !■  iiicliiird  coniiderabl;  liif  th«  wheel  f  paaunf:  over  «n  clvralkni 
ill  tlir*  road,  vhilo  the  body  of  the  carnage  remain)  horiKonlul,  and  iU  webbt 
U  eijiiulty  (upporlcil  by  both  the  wIivoIr,  iii>trii<l  of  Mtig,  all  tlirftwe  on  IM 
loircr  wheel,  at  would  M  IhtCM*  ware  it  not  pcrxitUlcd  to  tntn  on  tho  ptcDb  vf 
ihp  bar  d.  Tho  other  pwli  of  the  catrinfc  arc  not  diflereni  frMO  tboM  In 
common  iiie,  and  tharafim  Bctd  Bot  bo  nartjcularly  dMcribfd.  a  o  are  tho 
hind  wheel* ;  1 1  piut  of  Uie  Mati ;  t  the  oaahiog-iron  and  leather,  and  m  th« 
fooi-board- 

Tho«iigT*vlnj:  on  the  following  pace  repreMnU  a  method  ofllmly  fixing  the  polea 
lo  tmiafta,  mai,  when  rfi^ulrcd,  i^  rradilv  icUaiing  them,  great  intoiirenienca 
Mac  ft«quMitl)r  cxpciicnccd  fiom  tlic  poln  (ticking  n»i  in  wrt  WMtlicr  when 
fltlod  01)  ill*  common  plan,  and  brin^  alM  tulyecl  lo  prttnntnrv  docruclion  in 
ihcae  porta,  a  it  ilin  |H>lt  of  the  carnage;  i  the  iplinter  bar ;  re  Ibe  feUbdaj 
rf  port  of  the  wooden  axletito.  An  mm  fiimwrcu  liudboiwMD  the  feicheta: 
in  tha  front  of  ibia  ben  frame  there  la  a  prop«r.ap«rtur*  to  TKcira  the  lafwred 
pwt  at  ihe  oatrufe  pole,  and  another  at  the  bock,  of  Iom  diotroikoi,  to  recriv* 
the  extmn*  Mid,  which  u  ahod  villi  an  iron  bolt  for  llial  purpoeej  ihii  boll  or 
pin  i«  filed  on  lo  ilia  oxlmnilx  at  ikr  pole  by  two  long  Btra|ia,  wlutti  ctaep  tba 
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lop  ami  tti«  boHooi,  aad  lure  bolb  pumg  ttmnwh  both.    Wb«n  Uia  pole  U 
biMrtad  inta  at  pUc*.  it  it  Mciirwl  ih««  by  tumag  the  tcnw/  wliieh  fbroM 


two  inm  ««4gM  i»l»  rcceaM  mads  in  th*  tnaa*,  from  wh«nee  lh»f  ouaot  bo 
withirawii,  or  the  poU  detacbiMl,  but  by  tuning  the  pote  the  reverM  w*]r. 

A  potnit  WM  ooiafaied  in  182Jt  hj  Mr.  Caibet>  ef  Olai^w,  ftir  an  hnpcoTs- 

hmM  upon  ll»  (Up*  of  cMriigM ;  which  te  spplieaUe  lo  toMhM  niMrallj,  but 

I  li  pfnifitlj  ftdiplM  to  lodi,  At  |np(ietcn  or  «hick  ^  ml  emplejr  •  fcotmaa 
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rtoep«Duditatdw4iMrutdM«pi,Mlht  wt  <iro|MttI>gtho<loarnn*M  tW 
**  1«  10  ap«M  caL  and  thai  of  ahuttin;  ft  ahata  iba  M«pi  np  i^ain.     Par 
>  Ttmoa  the  fnvmtiea  na]r  be  band  of  grMt  oonTenieHe  to  inedieal  aoA 
otlia*  profcaiioiul  (cntJeiMo.     fa  ibo  abort  tngnriog,  PIf.  I  li  laUadad  lo 
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reprMtnl  ()ia  back  view  uf  a  Maeh,  on  an*  tiJ*  of  whidi  ilia  M«p«  sr.il  >)nov 
•n>  both  open,  uiil  «n  iha  ultirr  lidc  u«  bolh  thai.  /tgr.  2  diim  a  tidn  clow  of 
the  itept,  niily  un  •  1oq{cr  ncnU,  and  aill.  we  ttust,  rooble  the  reader  to  iiu«^r- 
■tanil  iWr  c<aiiilnictioD.  At  a  n  the  ocarh  Uidv ;  b  •  pan  or  the  coub  door 
iiprD ;  e  ia  a  bent  iiim  fixed  to  the  bottom  of  In*  iloor.  eonnectad  to  a  cun«4 
toil  rf,  at  tlie  extrcicity  of  whkti  ti  n  jtoni  t  altachinj;  it  to  tlie  leTer/,  whicli 
iniivei  ujioii  It  f<i1<ruii  in  lb«  inldJIe;  aljiU  aiuihcr  joint,  by  vliidi  and  ai 
JixlTmedialc  tod  it  it  auuchrd  tii  out  of  ihc  humi  of  the  crank  Ay  the  other 
hum  <if  ibit  Rank  ii  oonticclrd  b}'  B  joint  to  tbo  long  eiirred  lever  I'i,  which 
givaa  B04aii  to  lliu  iliort  levvn  k  Jt'.  aiid  ihM*  bat  k'liig  in  one  piaee  with  tha 
alo|M>/(  I^cy  move  ti>{;i' til 'T.  'I  liv  l»n^  curved  bar  o,  (of  wlilch  tbera  are  two. 
.me  (Ui  eicti  tick  of  lUc  i.tcp>,)  and  ii«  tkort  bnoteh  n  ore  fbttuta,  bcinit  boiled 
•.a  the  boily.  «f  Oil!  curiDgc  p  p.  The  reader  having  uotiMd  iho  train  and  can 
iirxinn  of^  l)io  lent*  Juit  iiieutic>iit'd.  will  iradily  pctccive  that  the  act  of 
abutting  the  door  of  the  ^ffriatce  will  ctxut  thelcva/ to  mume  another  ang^cv 
hy  which  llie  otaiiX  A.  and  conaequenlly  the  bar  i  i,  will  be  tliniwD  into  tha 

tutition  tliown  by  lli*  dottrd  Unaa;  and  (lint  il  necnnarity  Kellow*  Ihc  ilept  will 
B  forced  into  llic  tituotioa  ibown  b)'  the  dotted  line*  at  iU 
CAKNKDAN   k  a  nil>-*peci(a  of  oalcedooy.      lis  coloun  ore  whlio 

iellow,  btowii,  and  n'd.  It  hat  a  cunchoidHl  fracture,  and  a  «pec.  ^>rar.  ofS-C 
t  i>  •cmi-trantpnicnt,  and  hot  a  gllMciiiiiK  luitrc  It  ii  found  in  the  cban- 
twla  of  torreola  in  India,  b  nodulei  uf  a  blockUli  olive,  paaisc  into  grav. 
After  espoaure  for  aoino  weeka  Ui  (he  )iin,  they  ara  anulaotea  l»  hau  in 
earthen  {tola,  whence  proceed  the  lively  coloun  for  which  Ihcy  are  Ttlaed  m 
Jewell  ery. 

CARltONADC  A  abort  piece  of  urjiiance,  intended  prlndpaDy  Cm  elota 
ccnnbat  at  tea. 

CAKTHAMUS,  SAFTLOwaa,  or  Baitiid  SirmoM.  Wattrv  menKttia 
lake  lip  tlir  ycltoH',  und  Icat-e  the  red  Dolour,  whirli  iiiny  unervrarda  be  4'XtracUil 
by  alcohol,  or  by  n  weak  lultition  of  oltialt;  nich  ]MiiiculaT!y  ore  the  aafi^on 
colouriid  flonci*  of  coithuniu.  Thctr,  aiWt  the  yrllow  matter  hoi  been  ex- 
tmcled  by  »ati!t,  are  >aid  Cu  give  a  linclutu  lo  ley,  from  nliicb,  UD  itaniSng  at 
rrtt  fuT  noiiie  time,  h  doi'p  rod  fociiln  lutuidea,  culled  tafflnwer;  and  from  iha 
roimuic)  wbrncc  il  ia  coramonty  brought  (o  ui,  Spaiiiih  icd  and  China  lake, 
'i'bc  pigment  >inprcgnul«i  nlcoho)  with  a  beautiful  red  tincture,  but  camnKuai- 
catea  no  colour  to  water.  Koii^  b  ptapared  fium  curlliaiiiiia.  Fur  lliia  purpuaa 
tha  red  colonr  li  eilrocled  by  a  tohition  of  the  iiili-cnrboniitc  of  loda,  and  m^ 
cipitated  by  Irmon  juice,  prniouity  drpuratcd  by  itaiiding.  Thit  precipilaia 
i*  dried  on  earthen  plain,  nii\ed  with  French  cIijlIIi,,  rvdiicrd  li>  a  powder  by 
roaant  of  Qie  leave*  of  tbave  ^nif,  tiiiurBi>-d  with  it  tltl  they  ore  bolh  vwy 
fina,  and  then  aiAad.  The  finencta  of  lh«  cowdcr,  and  proportion  of  the  pr»- 
cipitate,  eonititutF  the  ilifletence  bctweuti  tliv  fiiicT  niid  ilie  cheaper  rouge  It 
it  likcwite  tprend  very  thin  iip<>ii  aaucen,  and  «o[d  in  that  itale  far  ^T^f' 
Corthamiia  u  u*ed  for  dying  (ilk  of  a  poppy,  cherry,  rote,  or  bright 
onnuD  red. 

CARTOON,  or  CjiaTOM.  A  detign  drawn  on  alrong  paper,  l«  be  sflerwai^ 
chalked  through,  and  traniferred  on  the  freih  nluter  of  a  wall,  lo  be  painted 
bl  6eaco.  It  il  alio  uaed  tot  a  drngn  coloured  for  working  inoaafe  tapialiy, 
carpel*,  ftr.  The  word  It  from  the  Itulian,  tarloai,  \ntft  paper,  dtnotlag  many 
ihMU  of  paper  pnaled  on  canvai*.  on  which  lartte  dciiKni  are  made,  whether 
coloured  or  with  chalk*  only.  Tlie  most  celebrated  pvrfuiinanoel  of  thii  Und 
■re  thote  br  RaphaeL 

CAHTOUCirn  i*  a  fienrral  term  in  the  niiliUryart,  nppIicabU  In  a  variety 
of  pruieotilee  conisined  m  diDciently  formed  ciuea. 

CARTRIDGE.  A  ca*e  containing  a  charge  of  i>o«^di-r  for  flre-ami.  Fm 
piilob  and  nitatkcta  the  cat*  ii  made  of  alrong  nnprt  nianiifnc lured  for  the  pur- 
pea^  and  eaLled  therefore  oarlridgc^per,  ana  the  sartridgei  are  called  Ml 
or  blank  cartridge!,  accordingly  aa  they  <oataiii  or  iMl  a  b^  or  buUcI,  with  tha 

Kader  in  the  eaae.     For  cannon,  the  uaa  for  the  powder  ta  inad*  of  ao|^  or 
ntial ;  biit  ihc  Americana,  dnring  the  Ital  war,  ate  atid  to  havo  cmplaycd  far 
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(hat  nurpoM  ■'  iM-tmd."  nmllw  to  that  latd  ttm  lining  In-dietlt ;  llie  kdiTHil^ 

tt  wlikk  it,  tliM  ihr  piM  do  nei  traaln  tponKlitg,  M»d  tlial  m  Igalted  pgrtloM* 

«f  lliB  <wtridg«  can  ii-main  in  th*  cliunbnr,  Mm  «tii«b  luMt  madfiil  wcidHiU 

toni«tlmM  liapiwn.   For  MiiMn,  iIm  «itrK)g«t  in*  alwajn  niaia  npwitlMid  Iha 

diot,  baiwecn  vbjch  aii4  ih«  cartrld^a,  a 

wad  nude  of  old  rap«  is  piMcd  ia  <)iar][ing 

lb*  SMiMHk    TV  annvKfd  MiRnving  re- 

pRwnu  n  injrMJMn  and  md-ccoitniW 

tnaohine,  ii»enleil  by  W.  CalBn.  E«q.,  of 

Woolwich,  for  IIItiiig<artriilgTt.biitwluoli, 

if  conatiUL'Icil  on  a  lart::«r  tcaJc,  mav  be 

B|^!i«(t  to  tncatunr  ffroiii.  icid,  and  all  p:^,  |, 

othvr  atticlo4  thai  arr  Mtamaled  by  tlrike 

mMaoTD.    F\g.  I  MfvetanU  a  p*n|N>ctir« 

view  of  dw  initniHienl.  and  /^u  2  an 

«4Bvatiuii  in  mmIm.     The  mcaaurta  d  d 

am  ftMid  VMlinlly  in  a  tlmiUr  plat*/ 

opposl«  to  «ach  Dihar,  with  on  axn  bc- 

tann  lliam,  upon  nliicb  ihcy  votk  bc- 

twaon  two  oihar  (lUtM.  On  the  top  plate 

$f»  htmtt  m  I*  lixrd.  comnMinieating 

•llMDalrly  with  (be  tneaimM,  am)  fillinj 

A«in ;  aiid  tn  ibii  uppotiw  lidr,  in  lbs 

bcrllDIM  )>Ule  «,  ia  a  linle  with  a  *pcat  a, 

tkcoujrli  which  Ike  diichargo  lakes  place. 

Th*  pimtH  »rt  frwnml  togethei  by  \iavt 

pillin  m,  bavinv  donbla  adjusting  uutt 

Ftf  on  each  torrguUte  Uio  dtiuneooftha 

BlaM.    'J'hs  moaiinva  are  ntared  bv  a 

nandla  or  Ifvct  t,  ttie  motion  of  which  ii 

hnlud  hjr  two  plsi  gf,  wlileh,  wlitio  it 

IVUtnU  oac  under  the  hopptT  lo  rccrivo, 

plawi   iha  oihoT    immediidcly  over  iha 

Uwliarge  ho)i>  hr  dvlivny,  (O  tbal  the 

!«•  «]^aliona  of  ftUiiig  aiid  di*oIwrging^ 

•n  going  DO  al  the  lanic  lime    Tlie  bot- 

tttn  of  «ieb  mMMM  ii  conliacKd,  to  ro* 

lard,  in  a  Nnalt  dogno,  iha  dtMliatg«,  bo  'V>  X. 

a*  to  tBciiTe  one  meaiun  being  fliltd  bo-    /^^ 

fem  lb* oih«r  ii  enptied.    A  hole  h «ut      *| 

in    tlie   lop  plat*  over  iha   diachBrvinr         ' 

iMaanre,  by  which  il  may  b*  MMrt^ntd 

Uial  it  ia  ilwsyi  pwfrctly  fiUcd,  as  ««l] 

aa  llut  Uie  whola  of  it»  oont«nit  an  de- 

Irand;    «  it  the  hook  by  wMcJi  Uio 

UMliitw  fa  BuppMcd.    Sooae  af  Ihcw 

maehitiM  have  ttm  uaad  a  long  time  for 

Uing  oartridgea,  wmi  a  lioy  dctivan  with 

MM  1 3,M0  neatima  daily,  from  on«  nk»- 

ctrin*,  in  the  ino«t  pnfcct  and  aotarata 

nuniMT,  and  nipptiea  hit  honpar  hlmtalC 

OARVIN'G.ln  a  general  aente,  ia  tte  art  ef  enltlMg  or  baMenhg  a  hatd 
body  by  meana  «t  aoma  thatp  nMnmnnt:  but  in  a  mor*  paitleuW  sanaa  it  it 
niually  undemood  to  be  llie  art  of  ouiUng  figure*  and  deiunu  in  wood. 
A  oamr  ahould  voMcaa  aeini«  knowledge  of  drawing  and  Modemng,  in  ordot 
dMt  W  nuy  be  able  t«  cony  from  nature.  A  rough  unkatien  of  iho  olJMt  or 
ioBign  tbeuld  Bnt  ba  tnodalUd  in  day  by  the  fingm,  and  aftenrarda  MmpMed 
with  the  nodeHinit  toeli.  A  mould  i*  tltni  to  ba  naada,  and  a  mA  lakan  from 
dia  modal  In  ptaaUr  of  Parii,  m  dnr  ia  Afllcuh  lo  prtMrra  unlMs  baked  in  « 
*~''       Ha  mmdd  h  mada  in  iIm  fcUvwing  uMiincr :— Datier  of  Fvit,  whicb 
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■aMly  mim  with  valcr,  ihouU  b*  nsitr  or  iIif  ihlcknMCof  enwn,  and  ihouU 
b«  tfn*d  all  oTM  Uio  Kicxlol.  Whm  th«  pEiuin  »  tct,  th*  node)  *bauU  be 
tMBorad,  iha  clar  euelnllf  pektd  out,  nnd  a  mouM  vill  ba  obuiMd,  etiM  » 
WHte  mould,  which  mwtl  be  bA  in  cold  vkt«r  for  •  ^uwUr  of  u  hour.  Vhm 
uotd  M  •  cMl,  il  *!i<njld  Iw  rvblicil  ovtr  vilh  r  iiiixture  of  iiog't  Un)  Biid  tho 
dropinnn  of  meet  oil.  The  plaitcr  of  I'arii  a  to  h«  mutrd  m  bpfore.  uid 
poured  into  tli«  mould,  wlikliaftrTwardiihould  b*  fcnoolud  off  with  •  ohi*d  mad 
nHLne^bytmAlI  olrcci  al  a  time;  tha  dmnpi  will  then  apptar  el  lb*  aun*  fona 
a»  that  modelled  in  clar,  which  llic  eBi-rer  may  procpcd  I0  copy  in  mj  asM  ot 
wood,  but  lime-tree  ii  tli«  bv*t  luitcd  lo  begiTiiiiT*.  Th(i  loob  uwd  in  otaying 
an  of  varloua  fnniin  nnd  lixr.i,  and  mny  be  procured  of  good  qnalitj  In  IM 
•hopi,  ready  made.  Tlie  inatnimenti  lued  by  (culpUna  for  nMoanring  lh«  daf^ 
ferent  part*  of  their  work,  piiriitiiliirly  l)ie  liFig:hu  and  dcfiUii,  may  be  very 
MdvaiiUgcoiufy  Mmploycd  by  llic  carver.  Carrin);  ji  oa  Mttemalf  faadnallnc 
employment,  and  the  young  artiit  of  taste  toon  beooinw  utcniMhed  and 
dcbghted  with  ih»  elTeet  ho  produM*  by  a  f«w  cut*  of  hia  chlial. 

CASCABF.L.  The  knot  of  metal  heliind  tho  htereh  of  a  CMMn ;  ll  tCTvea 
a*  a  handla  to  dcrile  or  direct  the  piece,  and  Ukewiae  to  aUng  »ad 
lut«n  iL 

CASCADE.  A  otorp  foil  of  water  from  a  hitihcr  lo  a  lower  place  i  caieadM 
Ufa  both  natural  and  artificial ;  those  whieh  foil  with  gnat  noito  arc  uaoally 
called  catorscti,  which  OM ;  alao  Fountaik. 

CASF.  In  printing,  a  lar]^  oblong  Ihune.  placed  atlopr,  dlTideid  Into  arreiBl 
liUlo  i^are  oMnpaotnient^  IB  each  of  which  am  kepi  •  qoantity  of  type  or 
letlcn  of  Ibe  aoino  Uod,  whence  the  conipotitor  lokci  Uiem  at  he  require*  them 
to  Mcnpo**  bin  matter. 

CASE- HARD  EM  NG  i«  a  ienn  applied  (o  the  procen  of  conrtnlng  lh» 
«l«raal  (uiface  of  artiein  or  laaaeM  of  iron  Into  aieel,  witli  the  riew  of  com* 
hining  (he  hardnrai  oT  the  loiter  with  the  longhneat  and  tomporatii^  ehnpueta 
«f  the  formrr.  -  Sec  la»H. 

CASEMATES.  Vaulted  npartmenU  of  Diasaniy  made  in  the  baaliona  of 
furtiScalJon*. 

CASEMENT.     A  troall  window  made  to  open  or  turn  upon  Idnga*. 
CASERNS.  A  tetn  frnjuenlly  uied  *)  noaymoualy  with  batneki^  kil  whlcH 
more  ttricily  appliv*  to  the  hut*  or  ioctgiiig*  of  toldien  In  the  rampart*  of  Ibr* 
lifl«d  plaoti. 

CASK  SHOT,  or  CixtnaK  Sttor.    Tfai  coniiten  filled  with  imoll  balb, 
which  aie  diicharged  from  cntinori.  mid  make  *ad  havock  with  human  life. 
CASHEW-NUT.    See  Mackidwv. 

CASK.  A  vcatol  of  capacity,  for  holding  both  liquid  and  diy  good*.  Sec 
Bjtnait  and  CooreaiNo. 

CASTINO  anil  Miiiii.niMo.  Utider  Ihithcod  wo  ihall  give  llie  ait  of  taking 
Impreauoni  from  aculpturet,  medoli,  and  other  delicate  work.*  of  art ;  alao  tbv 
Inking  of  casla  from  the  face,  and  olh«r  natural  objecta.  For  the  proem  of 
eaating  uiticlea  of  melal  In  tlia  largo  way,  aoe  Poiimi»rt.  To  iirDcnre  a  uat 
fnitn  any  lijnii'^,  hiinl,  medal.  &&  it  ii  netcBory  lo  obtain  a  mould,  by  pmting 
upon  the  ihintc  lo  lie  eopced  lome  tubitance  rajiable  of  bring  tmcti  inle  aB  Uw 
catitiea  01  buliowi  of  tlio  aculcturo.  Ulicn  ihit  mould  i*  diy  uiid  bHtd,  •am* 
•ubttancp,  whidi  will  flU  oil  the  caviliea  of  llie  mould,  I*  pouttd  hnto  it:  llw 
form  of  the  original  ftom  which  the  nould  woi  lakim,  i*  now  •ecatotdy  nfn- 
•enled.  Monldins  in  any  particular  manner  depend*  upon  tho  fomt  of  th* 
■ubiect  When  IJi*t«  *r«  no  proJeelinK  norla,  but  luoh  aa  rectiliueal  aagha 
with  the  prindpol  nirfoce  of  the  body,  nothing  ttimc  u  neceuajy  than  to  cnvcr 
it  oi-tT  with  the  aubttance  of  whicli  l!ie  mould  ie  lo  be  formed,  and  to  toko  ii  cff 
clean,  and  without  bending.  It  may  hr  laid  tinrixontally,  and  will  bear  to  be 
oiled  wilhoul  Injury.  The  nibitancei  uicd  for  moulding  arc  rarlou*,  acooidlng 
lo  the  nature  and  the  tjtuation  of  the  aculptucv ;  a*  wok,  melol,  plantar  <? 
Pari*,  Set.  Thi*  la*t  b  p'qiaml  in  a  dne  puwdor,  mixed  with  water,  and 
pouted  OHt  the  mould  to  a  CMiTcnicnt  thicknru,  after  oiling  it  to  nnvent  lh«> 
plHttr  ft«n  Mieking.    A  compocitian  of  boea'  wax,  reein,  and  piiA,  moke*  4 
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wn  dMlnU*  nould.  it  man  oait*  in  la  b«  lak«B.  If  llie  uiuadoB  of  tha 
•MipUm  be  perpfodicuUr,  daj,  or  Mm*  ilniQw  mbUniM,  nun  b«  u>m).  The 
bcM  kinJ  of  day  ■•  ihu  vilh  vhieb  Mnlplon  ntak*  Uuir  owdcli ;  it  U  nurkrd 
loa  dat  coniiiteace,  arid  having  bwa  sprHil  out  to  ■  iim  tufficicnt  to  eovor  oil 
Iht  mattet,  h  li  iptiiiUvd  a*«t  with  «liiting,  lo  pinvcm  it  fr«ai  •dhariw  to  Ika 
origintL  Bom'  kbx  and  dau|[h,  or  ihe  cnuiib  oT  new  bmd,  mav  dM  M  uoi^ 
Ar  noiUdinji  moo  (nuU  Mib}«cti,  h  imptftom  «f  onb  tad  briouz.  Wh«n 
Uhm  w«  undnvcutdiig*  in  Ifae  bu  nHol;  titoy  imwi  bo  AM  fllba  up  btfive  it 
Ban  bo  moutdod,  MhcrKiN  th«  mould  oould  noC  b«  got  oK  Whtn  tho  caiti  wo 
lakon  aftanrardi^  iho^Moo  man  bt  waHwd  mt  villi  ■  proper  looL  Wben  tba 
BDodcl  or  original  nifejtot  li  tif  a  tound  fotai,  or  eT(i|*cU  aa  tauob  that  it  caanot 
be  tnottldoid  ni  Ibu  manner,  Ibe  moold  miwl  be  divuled  into  tavctal  paitai  and 
b  U  ftwquMitl)'  neoraoiy  lo  cMt  eodi  of  (h«n  lopwaMljr,  aad  afterwacdi  lo  join 
them  iog«th«i.  In  thi*  caM  tho  plutct  iniHi  b«  tanrawod  wiilt  wator  lo  meh  a 
coQ«!*lono*  thsi  It  may  bo  «r«rltcd  Itke  Mft  paitc^  and  laid  oa  vilh  aena  ocft- 
miivnt  inatniinoiit,  oompnanoff  it  till  it  idNpE  ibdf  (o  all  parti  of  Ibe  ouifiwe. 
When  thi-  moiLfl  ii  thu*  ewrofod  to  a  convonitmt  thlcknow,  tbf  wbol*  b  kft  at 
ntt  till  it  boeoin**  niSieientljr  firta  to  boar  dindin^,  wiihcmt  fallinjr  to  piccn 
bv  any  iligbt  violence ;  it  niul  then  bo  ttfwalnl  iiit'>  piccn  lo  be  t^ken  from 
IM  nwdel,  which  ii  done  by  eultiog  il  villi  a  ihtii  blad«d  Iwifh  Being  now 
Jittilwl.  bnuM  baeauiiMiaiyialianaff'and  kept  ISI  dry;  but  before  thcwpor** 
tion  of  Ae  patn  i*  made,  they  ore  nolehad  ■rem*  the  joinii  at  proper  di«Umce«t 
thai  Ifaey  mey  vitb  OMiatiiiy  bo  put  togMher  l^ain.  The  art  of  nropcHy 
divilinc  the  monid*  to  make  ihcm  aeparale  from  the  wodel*  n^ptirea  tfeitearity 
and  ekilL  Where  the  mUect  i*  of  a  roiuid  or  ephtroidal  forvi,  tl  >i  b<al  to 
Mpante  the  mould  into  inrM  pacti,  which  will  then  oaaily  come  off  from  Ilia 
Bodd;  and  tb*  lama  v31  hold  (cmid  of  a  eylindcr,  or  any  r^lar  cuir<«l 
Bgan.  Tlie  mouU  bring  diua  formed  nud  dry,  and  the  pocu  put  together,  it 
iHUt  bo  fiiM  ailod  (iid  pWad  In  (uch  a  potltion  ilml  iha  nollov  may  ba 
npvaid*.  It  b  thn  ftllaa  with  plaiur  mixed  «iili  water,  and  rvpairad  wlMira 
neceaeary.  Thb  finitbea  the  efNvation.  In  larger  maKea,  vbero  tbere  vosld 
olhcrwiic  be  a  great  thioknen  of  the  plailer,  ■  cere  m»j  ba  put  wtlhia  ibo 
mowld,  a*  vai  obeerred  in  ngard  lo  the  calling;  of  olstiMI^  to  produce  a  hultov 
In  tlw  ont ;  tbb  la***  axpemo  <tf  plocler,  ud  render*  ibc  cM  tighter.  In  tba 
MHO  manmcr,  ignrea,  buM^  Ac,  may  be  cait  at  lead,  or  any  olhtr  nelik  in 
th*  monlib  of  ajwler  or  cluy ;  tlie  tnuiild*  inuil  be  perfoctiy  dry.  far  riioilld 
IImto  be  any  orioMure,  tlie  midden  beat  of  the  metal  will  comrert  il  inlATaponr, 
and  praduea  by  ili  rKpaaiion  an  explMloa  that  would  blow  tlio  melttd  metal 
abont  to  the  great  danirer  of  ibv  arii«l. 

To  taitf  a  Out  in  .Vital from  <wy  imeBAmmlj  Ittci,  or  FtgtUUt.  Ptcpaio 
a  boa  lufflcicntly  large  to  hold  llie  animal,  in  vbich  il  niiial  be  MUpcnded  by  ■ 
ilring;  tlie  lege,  wing*,  Bk.  of  the  animal,  oe  the  tendrfli^  ba***,  fte.  of  tbo 
VFgeiablo,  muai  be  icparaled  and  adjuaied  in  their  riglM  poaition  by  a  pair  «4 
pincrr*.  A  due  qiianlity  ot  pltuUr  of  Paiii^  nixod  vkli  laic,  muit  be  tem- 
pered In  a  proptr  eoMbwnoe  with  water,  and  th*  aid**  ef  ih*  box  oUtd.  Alw 
a  ecraight  piece  of  nidi  mnal  be  put  to  tha  principal  part  of  Ibe  body,  and 
nieeea  of  wire  to  tbe  •xtrcmiiiee  of  the  other  paiti^  that  ihey  may  form,  when 
dravra  otit  after  th*  malur  of  the  monld  U  mt  and  tmj,  proper  chunii'la  for 
pourlUf  la  lh«  oMtal,  and  venti  for  the  air,  whiet^  olherwiae,  by  the  ratefao* 
lion  it  would  undergo,  from  the  btai  of  lbs  matal,  would  blow  it  out,  or 
biiM  the  mouhL  In  a  ■hoti  time  the  pbatar  vill  tet  and  booomc  hard ;  the 
Mick  and  wirr*  m«^  now  be  drawn  out,  and  tb*  frame  in  vfaieh  the  mould  wa« 
coil  taken  away ;  iba  niretild  muit  then  be  put,  fint  faito  a  niMlrtal«  heat, 
and  afterward*,  when  il  It  m  dry  ni  it  can  be  rendered  by  ibal  drtrrr,  rcmored 
inio  a  gmUr,  whicb  may  bt  giadually  incnaaed  until  the  wbolc  be  red  hot. 
Hi*  aiunMl  or  vegetabto  inclowd  [n  the  mould  will  then  be  burnt  to  a  toal. 
Mid  may  b«  totally  calcined  to  aebe*  by  bluaing  Gar  •om*  time  into  the  charcoal 
and  pauagee  made  fiw  pouring  in  the  metal  and  pviiuTent  lo  the  air,  Thb 
epeealten,  at  theeauM  lime  tbat  U  dertrnya  ibc  remainderof  the  animd  or  metafal* 
natleri  WSI  fcroe  eat  Ibr  aihai.  llw  modd  U  then  illovod  lo  cool  gMi4^  i  lb* 
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dottnKtiiin  otOie  aJattMHet  tint  tmd  betn  meliideil  in  U  Iiu  now  produced  •  m««- 
nipoDcling  hollow;  but  h  taaj,  iwrothdcM,  be  iiropet  tu  ihiikc  tku  ntonU, 
Md  Uvs  irilli  hollow*  into  (acli  of  iko  wr  iitnU,  to  fri>v  it  wliolly  ftuia  any 
Nmuning  uh** :  whan  tlMre  may  be  an  oppoituiiity  oT  tilling  thn  IxJUiw  with 

r'cluiliYT,  it  wfll  ba  found  u>  •flbctiul  iiiviliod  ol'  oWniiitig  ilir  cavitj,  u  all 
dutl  and  aifao*  mtut  mc  lo  tho  PiifacR  of  the  qiiii'ltiilwr,  uiid  br  |<uuml 
iMt  with  it.  Tb«  moaU  bring  tbu*  prcpwei).  miut  bo  bcauxl  r»ry  liui  ulivn 
mtii,  If  the  cait  biDbtmsdaoreapiiOTATbraM^lnit  aloHdcHTR  ofhoalvill 
trrr*  ta  IpmI  and  iIb.  Tho  mauT  being  Doiiml  Uitn  (br  nioulil,  it  mint 
be  gcnlly  ttiuclt.  and  then  laKercd  ti>  reM  (ill  it  be  cold  i  it  ii  th*n  oartfUlj* 
lakin  from  tliv  cbM,  but  without  forcp :  luab  nuUof  ibemailrrai  oupnu  lotiO* 
bwwmoreilrougly,  aivtobetoAtncdl^ioakii^tA  wnier  uiilil  (lii-y  br  lo«BMiedt 
that  none  of  the  laare  deliaue  parts  of  the  coit  mny  be  brulu  n  off  ur  li«lit> 
WhM  Ute  Monot  be  obtaiacd.  platwr  alone  may  b«  tueil ;  it  i>  apt,  howoveft 
M  be  «alolot4  by  the  heat  owd  lo  bonung  tlio  aniniiU  cr  rrp viable  froni  which 
lb*  eMt  ia  taken,  and  lo  bccanw  of  too  incDlicrmt  and  fiuilile  u  i»itun:.  Stow 
beidge  ciny,  wifbrd  prtfectjy  line,  and  mixed  wiili  an  equal  put  of  fine  tond. 
■lay  ba  fmiitayed.  Powded  punticc-iioiiD  and  pia«i«T  of  Pari*,  in  eouat 
^MtiWe%  mixed  with  wMhad  <lay  in  tlis  mac  prap<»tioHi  moke  sxcaUaitt 
Mould*. 

Tt  Mfa  1)  Ctal  in  Plmttr/roai  a  Ptrtai's  Fact.  Tha  penon  frum  whom  the 
cwt  it  to  be  taken  ahauld  lav  down  on  bk  bock,  with  hia  huir  tied  buck,  tii  ihni 
■DOC  may  eover  lui  liwe.  Into  racli  iioittit  a  eoniool  piece  of  siiKpanir,  upeii 
at  each  end,  U  placed  t»  allow  of  bit<aihitiy.  Tiie  ftioe  \»  then  tu  )ie  li^-Wy  oiled 
over  with  aaliidoil,  to  prevent  the  pbutec  fiom  •licking  lo  ibc  akin.  Frcili  Imriti 
plaaler  ie  mUed  with  water  to  a  proper  eoniiitriici',  and  poured  In  ipooiuful  all 
neer  the  tata  (taking  cure  thai  tlu>  eye*  be  abut),  till  it  i»  nitiicly  cuvvri-d  id 
tha  ihlckneM  of  a  ijuartPt  of  on  inch,  lliia  aubatonce  will  grow  aentibty  Iml, 
but  (hit  inconveniencL-  i>  of  ilioit  iluralioQ  Wt  in  ft  ftw  minutri,  the  ploMcr 
will  ael  Inrd,  and  may  be  Ukva  ulF  in  •complel*  Kna»k,  which  vill  fviii)  ■ 
mould,  in  which  a  litad  of  clay  may  be  mouloed,  nhtrrin  t)i«  ryiit  luay  be 
repr«Mnlod  ai  opm,  end  inch  otbtr  additioni  or  cortecti<aii  mode  oj  may  b« 
Ibund  neoeaeary.  Then  thii  eecond  face  beti^  anouiled  aitii  oiJ,  a  *c<:und 
m«uU  of  ptaiUr  h  made  u|ioii  i^  conabling  «r  two  paiU,  Jointed  IiiiL-ihwiM 
■long  the  ridge  of  iho  noitc,  and  in  thii  ■  <ut  in  plaaler  ii  taken,  wbicii  ia  aa 
exact  likeneis  of  the  origiiial. 

7b  takt  CatUfrmt  SMait,  a  mould  miMl  fine  be  made  of  plaMer  uf  Paria, 
•r  ef  meltcl  lUlphnr.  .After  bavin^  inlcd  tlic  aurface  of  the  medal  nilh  a  tittle 
cotton,  or  a  camrl'i  hair  pencil  dipped  iu  oil  of  ulivra,  a  hoop  of  paprr  loust  bo 
put  luund  the  medal,  standing  up  above  the  •uiluce,  uf  the  thivkiiea*  joii  wiafa 
the  meuld  i«  be.  Take  pow  aome  ploiter  of  Porit,  mix  It  with  u^er  to  Uie 
conabtenee  of  crcun,  and  with  a  btuah  rub  it  over  the  turfuce  of  the  midal,  U) 
prevent  air'boUe  freui  afqieariii^- ;  tlicn  im mediately  anorwarda  imkt  a  to  a 
■ufllclont  thicknea*  by  pouring  in  lUDre  ploiler.  Let  it  alaod  half  an  bour. 
when  it  will  have  gr«ini  w  hvd  that  you  may  lake  it  <itt;  tlieii  pace  it  aiiMOtIi 
en  the  bock  end  round  tba  edge*,  iicuihr :  la  cold  or  dunp  weather  It  ihould  ba 
dried  before  a  Are.  When  the  mould  i*  large,  if  you  cover  ili  face  wilb  fine 
plaaler,  a  coaree  Mrt  will  du  for  Ihe  bock  -,  but  nw  luure  pluler  »bouU  be 
■nixed  up  at  one  ihne  than  can  be  uaed,  at  it  will  aiwn  gvl  bard,  and  caiuiut  be 
•eAeeied  whliouE  bdog  burned  over  ajjnin.  bulphur  mux  not  be  poured  upon 
iilTer  medab,  a*  Ihia  will  Iwnieh  tfaem.  To  prepare  )our  mould  for  calling 
MlphuT,  put  plaiter  of  Paria  in  it;  take  ba)ra|<i&t  of  builvd  liiueed  oil,  and  un* 
mnea  or  dl  of  inrBentine,  and  mix  tliem  togcilier  is  a  bottle,  din  tbc  eurfaoe 
of  Ibc  mould  inio  tnia  mixture,  lake  the  mimld  out  again,  and  wiieii  it  bat  ab- 
•ofbed  the  oil,  dip  it  again;  repeat  ihli  till  the  oil  wdl  no  lunger  be  abaurbed. 
This  wl|Te  iiir  tli*  oil  aith  cuUon  wool,  aod  act  the  mould  in  a  dry  |iU<e  for  a 
day  or  two,  nhcn  it  will  be  a  hard  (urfoce.  To  cut  platter  of  Pari*  in  thia 
mould,  proceed  with  it  in  the  aame  ntanuer  aa  above  (lirecttd  foe  obbunin^  (be 
moald  it*rlf,  finl  oiling  Iho  mouM  anih  olive  oil.  Wlien  CMle  are  aaaled  iu 
•ulpbur.  the  nMteri*!  mutt  be  melted  in  an  irc-n  ladle 
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X1»  lab  Catt  ittlli  Myfait.  DfaMlve  i«nglu»  with  whItt  ovtr  ibf  An.  With 
•  half  P«ncil  laf  llio  wtulioa  cnnhll;  am  ih«  lurfaiT  uf  the  nwiUl,  and  Irt  il 
4tT.  Vrbtfi  hard,  taict  the  kiiifUM  with  l)ie  noiot  oT  n  Lnifr,  «nil  it  will  flf 
drwith  k  iprln^,  iMtinff  A  thup  iimntaiioa  nf  tlMDirdal.  The  l)lnf;lM«  may  lif 
eelonred  with  any  of  &a  water  oolowi  while  In  adlutioo,  or  you  may  bruibc 
on  tlie  ooneava  lidt,  an4  )ur  |t«U  leaf  unon  i^  which,  by  tblniiig  ihniugh, 
will  eIt*  it  ihf  ajifiMnnec  of  *  goM  mtdat.  A  Maie  cnrrnino  iiux«d  wUk  Ae 
mnMaMeivMth««pp«amM<rorc[>pnor,pBrtical«Iylf  fold  luf  be  placed  HHUe. 

CASTORS.  SauU  wbr«l>  liji«<l  to  hekcy  booMhoU  ftmltiir*;  «*  taUM. 
Mft%  fta.  to  admit  of  moring  them  with  fodlky.  The  attncxcd  oignviag 
Hpraent*  on  imimtronMnt  opoa  die  mmmon  ean- 
tlniiclion.  by  ilia  introduction  ofBinall  antiTriction 
rdlcn,  by  wlikb  manna  tba  urabi  and  prtouro 
uiion  rhc  cMitttd  pin  i>  rcmornl,  and  tM  «nall 
wWI  T«iulily  oaiumM  the  proper  directkn.  It 
M  tlia  iiiTaMion  of  Mr.  Harcoutt,  of  Btrmfnc- 
bain.  fff,  I  ia  a  tide  view  tt  die  eaitor,  the 
Uppn  m  BOektt  patt  onty  b«iiif  in  teiition  :  aa 
it  a  plidc  plato  Dud  roand  (h«  emtral  nia  ao 
H  lo  rerolve  with  it  :  thii  plate  hoa  circular 
■mUi  niada  tbmiKb  k,  iii  nch  of  which  I*  a 
little  iphetteol  ball,  wliicli  triU  u  it  i*  ear- 
riad  round  with  tlie  plalc.  t'ie.  3  pvra  the  pina 
of  (he  pud*  ]ilnto  A,  wlilch  Titu  itircc  or  lanra 
KpntoTH  for  the  nniifriciion  rollf™,  tad  iheeo 
rollcn  may  be  nlhrr  iplirrlciJ  or  c^-lindrical ; 
for  which  re*Mn  two  of  them  ar<>  *hown  In  tbi* 
diomm  oa  aphnical,  and  one  «■  cyli&drkat. 

CATARACT,  in  kydragnphv,  ia  oooaiKmed 
by  a  [mcipioa  fa  tha  uiaanal  «f  s  tivm,  CMiMd 
by  rock*  or  Mhrr  abatadat  alapfrinfi  Oi»  raiirw 
•f  tile  ftrcnn,  from  whence  ih«  watrr  falli  with 
poal  Daite  aiid  rapidity.  Su<-h  are  tlve  catanriii 
«f  Ibo  Ntlc-,  tbt  Dxnubr,  ihc  Rhine,  fte.  In 
Ikot  «f  Niagara,  ibe  nerprndiculai  fall  of  the 
Mn  b  IS7  fMC,  and  m  tiint  of  PtMeU  Rhaladr, 
in  Nottb  Walca^  t)i«  fall  af  water  ia  aantty  2Vt 
feet  from  the  mountain  to  Ibe  lower  pooL 

CATECHU,  or  Jurm  FUarn.  An  ncmet prepared  in  India  from  thaJiaiN 
«f  (he  mimata  MUtht.  In  iti  preiciri  atoie  n  ia  a  dry  putrerablo  tubitanoei 
«atwM4lj  af  ■  rcddith  colour,  and  tntCTnoIly  of  a  »hinmg  dark  brawn,  tinged 
vfcb  a  rtddith  htie.  It  tonialnii  a  graatrt  nortioa  of  tannin  than  aiqr  otMr 
TTfielablc  mniler,  and  what  i*  very  mintiahle.  no  f^oIKc  acid. 

CATEN.\H).\,  <n  CircKinY.  In  the  higher  jrronielry,  ibe  curre  IIm 
AitBcd  by  a  linn  or  oord  hanging  freely  Iirtworn  two  point)  of  aarpenidan, 
vhether  Ihote  poinU  be  horiiontal  «r  not.  The  prnpertiei  of  lliia  curve  ha<r« 
boea  pnctieaDy  applied  in  the  eonittuction  of  uipenaion  bridgeiv  fc*'  ■  doecrip- 
(icn  at  which  are  OmDoti. 

CATOPTRICS,  ii  ibai  port  of  acience  which  trtoti  of  (be  law*  and  propertlea 
«f  li^bt  r^flrctcd  from  mJiron  or  epecnl^  Tli*  wholt  dMttea  ef  eatepirle* 
4eprnib  on  tliii  nmpte  prindple,  namely,  tlial  the  angk  «f  tneidesM  ia  cqu^ 
W  tit*  nc^  of  reAKtion. 

CiTonaic  Ci*Tui.t.  An  atrangeamii  of  mirror*  hi  «  kind  of  boi,  by 
whieh  objert*  arc  rcjireicnted  a*  muTliplMd,  nufpiilied,  or  drforaaed.  A  variety 
of  pleaoing  phmotnena  are  eibibtt*d  by  maehinee  of  ibli  kind. 

Catotraic,  or  KKri.««riMn  Diti.,  ii  a  Lind  ef  dial  which  *how«  tfao  tKMiri 
by  maoiia  of  a  piece  of  looking^lau  nlate,  adjuitrd  to  rrficct  the  aotaf  raja 
npwivdi  to  the  oriling  of  a  mom,  on  whlok  th«  bevr  Unea  are  delfaiMled. 

CarorvKic  Tstnacora.  InaUad  of  ianiM,  iMl  (eteacope  U  AttniilMd  ebiefljr 
willt  taimnv  ^Bd  rxhJhiH  temou  tihjeda  by  rcSectiom  iailcad  of  rtfttwdw. 
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CATS  EYE.  A  rainwAl  oT  a  boautiriit  *ppuruica,  braucht  fVom  Cayloa. 
Ill  colour*  are  ffrtf,  grren,  brovn,  and  red,  of  lan'mu  *had«*;  aod  from  ft 
proullax  plajr  of  Ii^-lilinMncliiig  rraiii  liiEri|>o*i-il  wliiic  AbrM,  it  ha* dfrived  ila 
niiiTie.     II  it  Ta3llcd  for  atttjng  ni  a  prccioiu  ■tone. 

CAtlLKINti  ia  a  t«mi  applied  in  iliip-building  to  tlie  driviu  of  »  quantity 
nf  oakiiin.  tatiiriitrU  ulili  ur,  into  tin  acairii  Mtwaan  lli#  juuika  or  ahipa, 
whicli  in  (ft-clcd  1>7  a  blunl  chiicl  and  n  mallet.  Attet  ibe  oakvra  liat  be«n 
driTcn  mj  bard  inio  lli«  ivams,  il  ii  cuvFr<>d  with  liot  nidtrd  pitcli  or  rciia,  to 
prM*rvttt  tgahi*(  llic  lifrcti  uf  the  «atcr.  Tlie  lonn  caulking  ii,  howrvtr,  uov 
txlrntirdy  applied  lo  olhrr  oprrationi  of  «  dniUr  aalurc ;  ihiu  enginccn  in 
oiotiiif;  tip  tUt  junctiiro  bciuvvii  tha  flaag«*  nf  pIpM  or  plalM  of  itoii,  caulk 
the  in  fitli  iron  crancnl. 

CAUSI'IC.  A  term  id  cliemiitiy,  applied  lo  alkalira  when  dtprired  of 
CBtbunic  acid  by  infoni  of  (jiikk  Umt. 

CAunic  [Lunirr).  A  picpuiniion  of  iIItm  diMolvcd  in  njtroua  acid,  and 
oflrronrdi  fused  and  formed  into  imaU  c}'liiidrical  piwca  in  a  mould. 

CAWK.    A  tmii  givm  bf  mlnna  to  iha  opa^  tulpbatr  »r  Imrito. 

CKMt^NTATION,  A  eliemieal  prootai,  vilueh  eoiwiiu  in  lunounding  a 
body  in  the  aolid  ttate  with  the  powder  of  loma  olber  bodita,  and  vapMiuglfaa 
nhole  for  •  time  lo  a  Aegnt  of  heal  not  aiifficicnt  lo  tote  the  content*.  Thiu 
imn  i*  ccm-eried  into  tied  by  powdered  chBrcoal ;  grt«n  bottle  glut  bio 
porrebiiii,  by  land,  fte, 

CEMKNTS,  in  irrncrnl,  are  iiibattncca  employed  to  unite  bodiet  in  etcM 
adhcnon,  tor  vrhieti  purpote  Ibey  ate  npulied  in  a  •emi-fluld  or  paaCy  ilal^ 
•oaa  lo  be  brouchl  inlo  iiiiiiiiatt  conlnct  witK  lliti  oppDtita  iurfac«i,aiid  bfeoming 
lolid  M  ilia  inoTalaro  exbnlet,  the  whole  form,  as  it  wctr,  one  mota.  CemcnU 
ore  rariaiuly  compOBed,  according  lo  the  naluie  et  the  turfacM  to  which  ibejr. 
tzr  applied,  and  tlfir  ox]ioaiiro  lo  heat  or  inaiiliira.  We  ilmll  heie  annex  tlia 
proc«>e*  of  prepnririj;  and  mode  cf  employing  iboM  nliich  are  in  the  taott 
Mteem. 

Cnrxni  for  Steam.  Th*  followinf  eirtliod*  am  adopted  by  madiinult  to 
Join  ibe  flancca  nf  iron  n'lindcri,  and  other  purli  of  hydrnulic  and  lUona 
engines.  Boiled  limecd  oil,  lilliatgr,  red  and  while  lead,  mixed  togclher  K>  « 
propxr  Gorrtialrnre,  niiplSid  on  each  aide  of  a  pice*  of  Hftiini^l,  prcviouily  *ha|itJ 

10  ht  ike  Joint,  and  then  iiiterpoted  between  the  piece*  before  ihey  tic  brmijllt  ■ 
home,  u  Ibe  verkmen  tenn  it,  to  llielr  nlacr,  by  the  scrrwi  or  other  hatenSngi 
•mployed,  inake  a  doM  and  durabU  Joint.    Tlia  qiiautiiie*  of  Ibo  ingredienlj 
may  br  varied  without  incunvenienee.  takiue  cue  not  to  make  the  ma««  loo  thin. 

11  il  difficult  in  manv  catei  initaiitly  to  mute  •  good  fitline  of  larg*  fieow  of 
Irun  wiirk  ;  tliii  n'ndm  it  nccrnuLry  fiiimetimei  to  join  and  ■•parata  Iho  piteca 
repcotcdij-  before  a  proprr  ndjiwlmcnt  is  obtained,  Wbeii  iliii  i>  requited,  tbe 
while  lead  otLgbl  lo  prtfdomitiate  iu  the  inixiure,  ai  It  drii't  much  alower  Iban 
the  red.  A  wi^rkmaii  knowing  thia  fael,  can  be  al  little  Imt  in  exeiei'ing  hi* 
wn  ditetelian  in  rrgulntinj;  th«  quuititkt.  It  i*  tafect  la  err  on  the  side  of 
the  white  lead,  at  Ibe  durability  of  ike  eomeni  It  not  Ilirr«by  nlTected ;  a  longtr 
liina  only  it  required  for  il  lo  dry  and  harden.  When  th«  fllting*  will  not 
Hilly  tdmit  of  to  thick  ■  aub»l*ooe  a*  ftannel  being  inlerpoied,  linen,  pott^ 
boai^  or  even  paper,  may  b«  mbilitiilcd.  Siono  tbal  ara  broken,  h<iiae>«T 
large,  may  be  Joined  together  vtty  well  with  tlii*  cement,  and  ciaUina  put 
together  with  it  will  nevM  leak.  In  this  coMt,  Uie  atonci  need  not  be  entirely 
bedded  in  it;  an  inch,  or  even  Ian,  of  the  edgra  tbiit  are  u>  be  next  (lie  wiier, 
need  only  be  *o  treated  j  the  real  of  the  joint  may  be  lilli'd  up  with  good  lime. 

Iron  Cment.  Take  two  ounce*  of  muriate  of  ammonia,  one  of  flour  .of 
■ulphur,  and  *I«te*n  of  ciui'irni)  filin^t  or  burin^i.  Mli  ihrm  well  In  a  mot- 
tar,  and  kerp  the  powder  dry.  When  the  cement  it  wanted  for  tiie,  take  OM 
part  cf  this  mixture.  laenty  part*  of  clear  iron  boringi  or  Klingt,  grind  llwm 
logMliar  In  a  mortar,  mix  tnem  with  water  to  n  pto|ipr  coiiiltteiiee,  and  applj 
IMU  bMWMn  the  joint*.  Tliit  cement  i*  In  rxtcntivc  use  \>y  iron  founaerti 
and  it  found  to  ba  terj  eK«1l«lil,  aa  in  time  it  unite*  with  ihe  iron  at  one  maia, 

CtiitMfor  Iron  litilen.     Six  patta  of  day,  on«  of  iron  filint,**!  and  linaced 
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bB  Mfldml  la  Am  •  tbick  paiu,  make  ■  goeJ  mibmI  br  itopplnf  vMki  ■ 
von  vOwWt 

Cemtnl/orC^pprrBilim.  Fowdnvd  quicklime  miMd  wUh  InBoek'tUood 
ix  oAco  tucd  by  ccippeTtnrilh*,  to  \aj  artr  ikc  rivela  utd  ado**  of  tha  iIimH  «t 
«i]>pcr  in  luge  kmleni  h  a  lecQntjr  to  llw  jiuMBire*,  uai  abo  to  prcratt  cock* 
fromlMUnc. 

CtnrtMfir  JtwiStn,  LapUatirt.  ^.  It  MisMnnM  bajipciu,  that  j«we]|«t!^ 
in  Hitiag  pvcMO*  ilonM,  by  aecHMnt  br«ak  cff  pi«ON;  in  tU*  cms  tb(y  jah 
tliein.  M  Ihal  it  eaiuiM  ttaOf  b«  aMii,  with  gum  raMlie^  the  wane  bcdnf  pi^ 
viguily  mads  hot  CDOUgfa  lo  nadt  iL  By  A*  mmib  madiBB)  caaoMi  «r  niU 
aaamd,  or  oalound  glan,  Me  often  joJaM  le  a  real  Kane  m  a  ground,  to  pro- 
dueethe  apfMaraaorcfanenyv.  Maatk  ■■  liktwia*  u>wd  locrmciii  lalaebaeki 
«r  doublet!  tv  iConci^  lo  alter  their  hue.  Dio  JcvtUtn  in  'Hirkev,  vho  are 
generally  AmMniona,  ornament  «al«lK*aee  asa  other  IrinkeU  aitn  mm,  by 
ghdnK  itieni  om.  TIw  ileae  ia  ml  iu  aOver  or  ^d,  and  the  back  tt  the  tcMmg 
maJe  flat  to  oorropood  with  the  pan  lo  vhicli  it  >i  lo  be  applitd.  It  I*  tlipn 
filed  en  with  the  (oUowing  oemeBi :  iiiofflau,  wiakcd  in  w>i«r  till  it  avtU)  up 
and  bemmea  aoA,  ia  dtMolred  in  French  htaiidy  or  in  rum,  lo  «a  lo  Ibnn  n 
atrengghie.  Tin  >niill  hiti nf  |iim  gilhanitm.  nr  jnin  ammnnimin.  are itiawltri^ 
In  Iwooiwceaortbiaby  tritorviion,  and  five  or  lix  bita  of  ma*tic,  aibtf  aapta^ 
being  daaolved  ia  m  much  alcobsl  at  will  render  ihem  Huld,  an  to  be  nuxedwilk 
ihii  by  meani  et  a  gentle  beat.  Thia  cement  ia  to  be  kept  in  a  pLial  cloacly 
Mopped;  and  when  uicd,  it  ii  Is  be  li^eGnl  by  imnienmg  the  pfaial  in  hot 
«««e.  Tlui  cemrni  will  rvaiH  mouturir.  Tecnporery  Mcneni*  at*  waMed  in 
Diittmgv  griadtn^  «e  polialiing  optical  rfaMei,  atonee,  and  varicnu  imaU  ertlclM 
of  jewellery,  wtiich  it  ia  occeMary  to  iic  on  Uock^  <a  handle),  foi  the  puntaa. 
Four  ouMmof  rcain,  a  tpiarter  uf  an  ounce  of  whx,  and  fntir  ounonof  whH^i^ 
nulla  preeiouily  red  hot,  form  a  cood  cement  of  ibii  kind,  a>  any  0/  the  atmve 
•rlidM  may  be  failencd  to  it  by  Tienling  Ihcm,  nnd  rrmuved  nt  pIcMure  in  the 
tame  naannn,  tlioiif;!!  they  adhori*  wry  finnlr  to  it  wlii>n  <v!d.  I'itcb,  min, 
and  a  amall  quantity  of  t^luw,  tlilckfinrtt  xith  bilck  dutl,  ia  touch  UM<d  al  Bit- 
nunghan  fcr  ibiae  purpmn.  Fuuc  [inrli  of  Tnin,  one  of  bcea'-wax,  and  one 
of  brick-diwt,  likewiae  make  n  );oi>d  cfinciil.  Tliia  aiiaweri  extrenKly  wdl  for 
Stilly  koirea  and  forki  iii  llivir  hdt* ;  but  the  innniificturm  of  cheap  ailieica 
of  thia  kind  too  coinninnly  we  rciin  and  brick-duit  nluns.  On  aamo  ootaateoi, 
in  which  a  very  tonjcb  cement  ii  requiiile,  that  will  not  crack  though  cxpdaed 
la  repeH(«d  bIow<,  at  in  fjiatpiiiug  to  a  block  molallic  article  tlmt  aru  to  be  cut 
with  a  hammer  asd  pimuli,  workmen  uiuolly  mix  tttao  tow  wiih  the  ceinvnl, 
the  fibrei  of  wluch  hold  ita  parti  logrtbrr.  aeven  or  eichl  pnrti  of  min,  and 
one  of  wax,  melted  togvtbi^r,  and  mixed  wiib  a  amalTquanlily  of  plailer  «f 
Pari%  ii  a  raty  rood  oemcii  t  to  uiiile  piMM  of  Derhyrfiife  •pur,  at  otfier  alone. 
The  iloue  ahimlabe  mode  liot  enough  to  melt  the  oeinenl,  and  the  piece*  abouU 
be  pnawid  tcfetlier  at  olotely  aa  pMaJkJ^  eo  aa  lo  loava  oa  IliUe  aa  may  be  oif 
Iha  lement  between  iham.  TbU  i>  a  general  rule  in  ceoMnting,  a«  the  thianev 
the  itratam  of  cement  tnt«rpoied.  the  lirmer  it  will  hold. 

Crmfwl  for  Eliet/iMl  ApparvUa.  Uno  pnund  of  beoi'-wax  addtd  l«  fire 
pounds  of  rciin.  one  nound  of  red  ochre,  and  two  Lible-ipoonMa  of  plaMer  of 
Patii,  all  misod  l«>-pt'icr.  make  an  excellent  cuiupotitiou ;  but  a  cheaper  one, 
file  eeawnling  voluic  plate*  into  wooden. treughi,  ia  nude  wiih  aix  poanda  of 
reain,  «ae  pound  of  red  ochre,  half  a  pound  flf  plaiCer  of  Pntk,  and  a  fuaiMr 
ofa  pint  or  linaeed  oiL  Tha  odirs  and  plaiter  of  Paria  ihouU  be  well  dried, 
«d  adidtd  to  lb*  otber  fai^redienU  In  •  melted  ttale. 

Umtertal  CrMtHl,  partienlarly  adapted  for  joining  glaxi  porealaint  and 
mciallic  lurfaoca^  i*  ihui  prvnarM.  To  an  ouiiee  of  maalie  aild  ••  m«di  bjgUy 
reelified  apirit*  of  wine  aa  will  dta*otvo  iL  Soik  an  ounce  of  iaingtam  In  waMr 
lUMfl  quBle  aoft,  then  diaofve  it  ia  pure  nim  or  brandy,  until  ii  f«rma  a  •fwoc 
glu^  to  which  »dd  about  a  quarter  of  an  ounce  oi  gum  ammoniac,  wai 
rubbed  and  nttie^    Ptot  l)>*  two  mlxtun*  logtliter  In  an  eadhen  vnwl.over  a 

EenUe  heU;  wbm  wdl  united,  the  miiitere  may  bo  pal  into  n  ptual,  and 
ept  well  iloppcd.    When  wanted  for  uie,  the  bottle  muat  be  art  in  >«nn 
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Vftlcr.  llie  rhini  or  gloM  luticlM  mutt  bt  alw  wanwd,  ind  Oi*  Maimil ' 
■pplwil.    It  «itl  be  pru^irr  tint  iliv  b)i>trn  iniftcPi,  nhcn  cimfUly  fiOri,  thkU 
M  kt|H  in  clow  omUM  Cor  (wckc  boun  nt  Itwl,  nnlil  Uie  cvmnit  ii  fullv  wli  ' 
after  «lii«hj  Otv  frueuic  will  be  fuiiDil  ■*  foniia  n  uij  )>«rl  of  lli#  v(hm1,  uiai 
mmmIj  prruB^bld.  f 

Cnwaf/w  araMoIGfauo.     M!%  r^iul  ouaalilin  oT  whvnt  flour,   linelf  j 
Dowdervd  Vcnlet  gbM,  pnlrtriMd  rLalk,  wlili  half  I]i#  qaaniiiy  of  fin«  bricl^ 
diMt,  and  a  Itltl*  umpta  liDI,  into  Krnic  wliile*  of  rjt|[>.    Tbi*  niixlutc  miut 
then  br  aprtad  upon  a  linen  cloili,  and  opplicd  to  tbe  cnck  «r  tii«  glawMi  il 
(banld  be  dried  biTor*  th«;r  *>v  put  to  tli«  Arr. 

Cmnt  fir  4'Mw  Popitr  or  Artiji^al  Slalet.  Untccd  oil  TOidtrcd  diyiu^'l 
inlimaicly  mixed  nith  wbitfltMl  and  chalk :  ihu  diould  bt  umm)  in  a  attx^  I 
luld  italt,  ll^  bv  (U'ing  tci  it  will  imlDuata  itactfasioiigU  lli«  juinU  and  mttnlk*!,.] 
•nd  oovn  tba  liudi  of  ibe  nail*  jirrfrdly. 

WaUr  Ctmmit,  «r  Aonoa  Cmmb,  liarden  iindn  auer,  and  eoatolidaU 
thnoM  imtnediauly  on  bring  inU«d,    Tli*  ancivnt  Roman*,  in  uiaklw  Uioir 
mum  omcnti,  amnloj-Dd  a  peculiar  catth  oblaiatd  at  the  tovrn  «f  futcolb  J 
Thii  tbey  called  pJltit  I'vleohmt :  it  i*  (he  tome  llint  b  now  called  Puiiolanh 
'I'hsre  it  a  nibilatico  i-iil]«d  tatrm,  Urrm  or  Iram,  moallj'  cniploved  by  the  Dutck 
in  thdr  (TMt  aauelic  ittucturci.     It  b  vctj  dotiible  in  water,  hit  infnior  to  (be 
other  kinds  in  the  air.    In  an  an^ytii  of  ParkcT**  Riiniau  murnl,  by  Monaleur  £ 
ilvtihipT,  he  flndi  that  it*  ronttiturnU  dilTn  >o  little  from  the  coniitituenta  oCl 
«k«Ik  mid  fommon  clay,  (hot  he  pn>p«ci  the  mamifaalunngtiratiniilarcrmenir 
by  the  inc-ri:  tniiliirr  <if  thoin  in  certain  prD[iorlioiii.     One  pari  of  I'lay.  anA| 
1*0  and  a  linir  parlt  of  chaJk,  tebt  almoit  iniljinlly,  and  may  ibcrrlor*  b* 
rtf  ardcd  m  Roman  ccmrnt,     If  clay  end  oxide  oT  iron  be  mixed  «nlh  oi^ 
anordiiig  to  Mr.  Gad,  of  >>iockholin,  tlivy  wilt  form  a  ofuient  (list  will  hardea.i 
under  water.     It  hat  been  ditcorrrod  that  manganeie  it  a  voltuble  ingredlcnli 
in  water  cementai    fear  part*  of  grey  clay  are  ^lixt^d  with  lix  of  iho  Uack* 
oxide  of  manganeae,  and  ninvtv  ■>!'  p-mA  liniMlutte,  irdiKnl  lo  fln«  iMiwdtTi 
dienthewholehcilcintdtocxpel th«carhunicncid.  When thiitiiixlurrna* bets, 
well  calcintd  and  cooled,  it  b  Is  be  norked  into  the  conoiitcnce  <4  a  eoA  [ 
with  ttxlyparlt  ofwaihed  land.     If  a  lump  of  tbi*  ci'mciit  b«  thivwn  into'^ 
water,  It  will  hardm  dirtctly. 

TWixn'  Cmnof.     Melt  ti^cUier  retin  one  poand,  pilch  four  «tincc*;  and 
while  buillnp-hot,  add  bnck  duitt,  iiiiiil,  by  dri>]i|ili>g  a  little  upon  n  itone,  yanj 
Mreeivn  it  bard  ciimiith:  then  pour  il  into  wnii:i.  and  immediately  make  it  uU 
m  Tolli,  and  it  will  be  Tit  for  lUc.    A  finer  ccincnl  it  made  cf  pilcn  two  ouncct^^ 
retin  one  ounce,  and  n'd  oi^liti'  ruii'ly  puitilvrrd.     A  tinall  i|uaiitity  tS  l«llow  b 
nttd  tomplimtii,  accotdino  lo  ibc  heat  of  the  weather,  more  being  neccwtry  in 
winter  than  lummer.     £ilher  of  tliew  ceinenU  ore  «J  great  ute  to  tumenu    By 
applying  it  lo  the  tide  of  a  chnck,  and  niaLine  It  warm  befuro  the  lire,  y<iti 
may  fwttn  any  thin  piece  of  woad,  which  will  adhere  while  il  b  turned  ; 
when  il  is  Bnnled  cdt'ofpiiu,  it  iMcd  Only  be  struok  on  the  top  with  a  tool,  and 
il  will  i III iTiHiIiatvly  fall  cIT. 

ftie^  Cemenl.    Thi>  iiieful  and  elepnt  cement,  which  b  beaiMirully  white, 
and  driei  almoit  tiantpaient,  b  made  by  mixing  rice  flour  inliinatvly  with  told 
water,  anil  th<n  geiitly  boiUng  il.     Papert  patted  loecthtr  with  iliii  (i>m<-iil 
wfll  >oon<T  (epntnte  in  their  own  tubtlanoc  than  at  uie  joining.     It  it,  thcrt~ 
fore,  an  eiccUtnl  cement  in  the  prtparation  of  ciiriovt  paper  artidei,  as  lea- 
Irajt,  lodii-t'  dietting  and  work  boxet,  and  other  articira  ahich  reijiiirc  laytn  , 
«f  paper  lo  be  crmenled  tc)^ber.     In  every  reipect  ii  ii  prefvmbte  lo  rt^nion  j 
pnttemadc  with  wheat  lloui.  IlaiiHwcri  u-dl  ftit  pmliiig  into  buokt  thrcupievofl 
writing  UVcii  utr  by  ciipyinK  mncliinct  on  uiiiitrd  lilitr  paper.  Vfitli  llriH  com-l 
pMitioti,  mode  with  a  unall  quonlily  of  water,  lliat  it  may  have  a  consiitracaJ 
■milar  (o  plattle  eUr,  modelt,  btitii,  ttuttitt,  hatto-^hevot,  and  the  like,  nay  j 
be  formed.     Vhen  dry  th«  ailiclca  made  of  it  are  nuceptible  <-f  n  hi^h  )>oli>li ;  ] 
tbev  or*  alto  *cty  durable.  'I1ie  Japonene  make  quadrille  Ibh  oflhb  wbiune 
which  BO  neaily  rcKmble  th«tw  made  of  iiioUier-«f-pearl,  that  lh«  oAent  < 
«U  East  IndiaiiuD  at*  often  impoted  upon. 


CENTRAL  FORCES. 


or 


PtnSe  CtwittU.  To  prapan  ihii  caeDHit,  uk«  tlu  miMllad  ourd  of  tkiionwd 
nilk,  afUr  preuing  ibe  vbcy  out  of  it,  and  brmk  it  into  lustfa ;  dutribalc  tiMe 
lunipi  upon  lintn  ilioMt  latd  npoo  the  floor  oC  ui  ury  raon  lo  di; ;  and  b«- 
qurBtl^,  lioBi  time  to  lima,  a>  (h«  ciird  aoquini)  muor  (OMuteney,  MJr  oad 
bnak  il  into  mmIWc  mHKt,  eillicr  witb  ibe  huioi,  or  with  tho  MiiMaiMa  of 
m  Am  bowd,  MCl  a  bar  or  rabliFr  <^  wood,  until  M  length  it  httamta  dry 
mough  10  grind  in  a  RhI  coB^miU  to  a  powdot  about  m  ftno  aa  tke  bnt 
gunnowder,  when  il  iBiut  be  gtntljr  dried  over  ■  atorr,  And  kept  dry  for  iMt. 
lOOIb*.  of  «ird  frnin  (he  ehoMo-jmM  will  enlf  aflbrd  about  30  Im.  of  the  diy 
furd.  To  90  poiti  of  thU  dried  cutd,  ID  part*  of  caiiitie  quick  lim*.  tnada  vf 
bine  marble,  finely  nibtird  lo  povdtr  and  oMrced,  ud  I  MM  of  «ttMpbor,  mtM 
b«  adiUd,  and  well  mixed,  by  nibtiing  tW  wliula  tegellwr  with  a  pallet-knife 
vpoD  a  atooe  dab;  and  th«  whole  must  be  then  mclowd  in  botik*,  habiling 
aboul  an  ounoo  ncli,  uid  w«ll  corked  imtnodiatelr  afterwards,  in  order  to  pre- 
Ttot  Ibe  accoM  of  nii  to  (he  compotitlon.  In  th!*  wtau  Ibo  centont  will  rrmtiln 
|t«ocl  •  hag  time ;  and  when  wanted  for  u*e,  a  Uttic  of  it  miul  he  jmntcd  ont 
upoB  any  HM  aartlien  plate,  Ike.,  aiul,  bv  the  aid  of  a  pnlli-t  ur  cnie-knife.  In 
inuantlytnixed  with  a  iwapcr  iiiuntity  of  water,  to  render  it  of  n  fit  coniiilenejr 
far  Ihe  purpoae  to  which  it  i(  lobe  applied.  The  bottle  muil  be  uguin  carclblljr 
clowd,  afUf  takingnni  the  (juan^liy  of  conxai  rvquhvd,  ni,  o<Ji«rwlie,  the  liine 
would  lou.iti  eai««lidl3r,  upon  which  iu  tolmtt  Mlion,  or  the  caaeutu  part  of 
th«  cement,  eniiraly  dependt. 

Tbr  mantibetarc  of  that  important  and  valuable  oemont,  glua,  la  daKiflwd 
b  ill  txiljal  order  in  thl*  work. 

CENTRAL  FORCKS.  Th«  two  «al«gonlit  IWm  by  wbleh  bodiM  «ro 
eanwd  l«  rrrotrc  iniuid  a  cenlial  pmnL  A*  all  facM*  act  in  tight  linet,  the 
UadeiKy  of  any  body  marine  is  a  cinle  ia  lo  fly  off  in  a  ii|;hl  line  femins 
■  loi^nt  to  ibe  eir«w,  and  IaIi  tendency  i*  oatlod  th*  rmtrifii^  foeee ;  and 
the  furre  by  wliich  it  i*  reetnuned  Irom  to  flyrog  off,  and  whieb  makitaina  it  in 
lU  rnrriliDcar  path,  ii  termed  the  oMitripetaJ  foTM;  and  tbeat  tvo  ftiroM  are 
lieooMatily  eqval  la  each  other.  Dr.  flrewiter  bM  nlMMod  np  Iho  whoU 
dooirine  of  tlie  otniral  foreai  in  ibe  f»llowin(t  propoiMoni.  I.  Hie  eonlrifiifal 
tont»  ct  two  utMiqual  bodiea  mo«uig  »iih  the  aame  veloeity,  and  at  iha  auna 
diiuneeftomibccvntreof  motion,  are  loonoanothn'M  tlierMpodtw^uanlidM 
«f  Matl«r  la  Ibe  (wo  bodiei.  2.  The  canUininl  fetoea  of  tv«  omtal  Indie* 
whieh  perfonB  tbdr  rovi^tilioni  nmnd  the  cablra)  body  tn  lb*  aan*  tine,  bwl  U 
diftnot  diitanoco  from  It,  an  lo  one  another  ••  ibeir  rMpMtl**  daManoM  fton 
Ibe  centnl  body.  3.  The  etitbinigal  fercc*  of  two  bodiaa  whkh  perf^nn  Ibtir 
m«lwL(ni  in  the  aame  tJae,  md  whoM  quantiliea  of  MaU«r  at«  biTeraely  m 
tbfir  dleianoea  bvm  the  omtra,  u«  wqual  to  each  other.  4.  Tb«  eeMRftinl 
Ibroe  of  two  equal  bodiM  nunng  at  tbe  Mm«  dirtanoe  from  the  eemtnl  body, 
but  with  diStreM  TdoeiiMB,  no  lo  oM  wMither  u  th*  iqinatM  oftbe  valodliai. 
S.  The  centriflasal  fineea  of  two  unequal  bodlM  mnvtoff  at  equal  dirinet*  flom 
th«  eeniro  wbb  diflktMt  velodti*^  at«  ta  one  molber  m  iha  canMmad  nil«  of 
Ibnt  quontitioi  of  Matter  and  tbe  HfRoroe  of  their  reloddM.  C,  'Rie  ontrifu|ial 
foron  of  two  equal  bodle*  moring  wkb  equal  relocitlaa  at  diS^rent  diiianeBa 
Aon  tba  e«n(tc  an  inreraely  at  tbeir  ditlanoM  from  the  MMm.  7.  Tho 
Miiliifl/fal  bresi  of  (WO  nnequal  bodi«H  tnoria^  whh  (qui  wlodiMa  at  diOerrnl 
dittancM  ftom  iIm  cenire,  are  to  one  another  at  IbMi  qoaniitka  of  matter 
nudtipUed  «y  their  mpeetiTe  dittaneoi  from  ibc  centre.  8.  The  oentf4Aigal 
foron  of  two  unMjuat  bodiei  mmfn^  wilh  une^ud  vdocMiM  at  difl«mit  dii- 
(anon  from  the  ccncm,  art*  in  tbe  compound  ntM*fdieiri|nantitkn<f  matter, 
Ibo  oquarei  of  their  rclociiNt,  and  thtw  diataBcm  from  Ibe  centre. 

TtCfind  the  cmtrifiwal  foroe  of  any  body :— Diride  tho  velocity  in  feet  wr 
ttcond  by  -t.!)!,  and  tw  mi«bto  ef  the  quotieni  by  the  diameter  of  tlio  titde; 
Ihe  qiioEtecl  ii  the  ccntrirugal  force  when  (be  weight  of  (be  body  it  I.  Unarc 
Ibe  quoiirnl,  muliipIJed  bv  the  weight  of  tho  body,  ii  (be  «eatriiucBl  force 
t(qub«d— £i.  Hequired  ibc  centitlwiil  force  of  the  tin  of  a  By-*hed  30  bet 
in  lUamKer,  movli^  with  a  vehicily  of  aij  Ivat  pet  eeoond : 

33i-j-4ni=:B.02and8.02>-*-30=3.2l(l  tiraM  ibc  weight  of  the  rim. 


CBSTRE  OF  PERCUSSION. 

JIb^  2. — Maltiply  the  iqaue  «f  th«  number  of  revolutjoni  jior  nilault,  bv  ibi 
diBRiclcr  or  the  circle  in  feet,  ui4  dirule  llie  prcxlucc  by  ihe  roniuni  number  UTO^ 
and  lhi>  ijuolifnl  ta  the  cnlrifunl  fom  whm  lli>-  wci^lit  uf  tlit  budv  u  t ; 
■nd  lhi>  quotieac,  muliiplicd  bj  the  weight  of  llic  body,  i>  iu  ccntririif:*!  fort*. 
Em,  Required  ibe  ctnlnfiigal  force  of  k  sluiie  weiebiiig  2  Ibi,.  revolving  in  a 
circle  of  1  fc«t  diunoler,  u  ibe  ruo  of  12Q  rtialiit^ii  |»r  miuuW; 

120'  X  4=i7600  and  |^'*-9.8l 

kiDM  9JI  X  2=l9.fi3  ornlriftigal  rorco. 

CENTRE  UF  OHAViTY.  A  poinl  in  nny  body  about  which  all  UM 
puti  are  in  etjiiibbrio ;  ao  that  If  tlw  boity  lie  >iitiH'iided  or  aiipiianeii  by  thia 
piHiit,  if  will  remain  in  any  potilion  in  wliicli  it  may  be  pluced.    The  centre  of 

rrity  efaay  plan?  may  bo  found  mechanically  aa  foUowsi  (uapend  the  plant 
a  p«Inl  In  or  uoar  lU  porimnier,  and  whrn  It  in  at  r«at,  iliaw  atrow  it  a 
nttical  line,  pauing  ibroiifib  tlic  point;  luipmd  il  in  like  manner  bf  aaathet 
potnl,  and  draw  a  vertical  lino  an  before  i  (lu  iuteneclioii  of  Iheae  linva  ia 
tlw  centra  of  Keavity. 

CENTRE  OP  GYRATION  i*  that  point  in  a  body  revolving  about  an  axi*. 
lata  which,  1/  (he  trliolo  quantity  of  matter  were  collected,  (lie  aame  moving  fare* 
woiild  general*  the  tame  angular  Telocity- — To  And  (he  centre  of  grntion:  mid* 
liply  th«  weight  of  (he  Kvetal  part*  of  Uie  body  by  tbe  iqiutn  of  tbeie  dialaneei 
from  tbe  centr«  of  mution,  and  divide  tba  mm  uf  the  producU  by  tbe  welg hi 
of  the  whole  mowi,  and  the  iqiiitre  root  of  the  quotient  vill  bo  the  diiCance  at 
the  pcnlre  of  gyration  fruin  lliv  centre  of  moiiun. 

CENTRE  UF  OSCILLATION  it  that  |ioint  in  a  body  fuapendad  ft«m  a 
point  nnd  made  to  Tibnitr,  in  which  all  it)  fcoree  i*  collected,  and  to  wbkh  pdnt, 
if  ail  obilAcle  were  applivtt,  all  Ita  motion  would  ceue.  To  find  the  iviiUe  of 
Moiltation  in  a  compound  nrndutuiii: — Multiply  all  (he  parti  or  bodici  of  which 
the  pendulum  ii  comiiutcd,  cncli  by  ibc  t(|uarc  of  it>  diatance  fi«m  (he  poinl  of 
Minwntion,  and  divide  the  aum  of  tbe  producd  by  the  product  of  tbe  whole 
weight  of  ttio  pendulum,  ntuUiplied  by  the  diatouce  of  tiie  centre  of  gravity 
from  (ho  point  of  aiiapcniion. 

CENTRE  OF  PERCUSSION.  That  point  in  a  body  revolving  about  a  fixed 
axil  Inii)  wliicli  tb«  vrliulo  furc«  or  motion  u  collected ;  It  li,  (hertfort^  that  poinl 
of  a  revolving  body  wbicli  would  atrjlie  an  obitacle  witli  tha  grtateat  aS^  and 
from  tluaj>ropc«ty  it  hu  received  (be  name  of  tho  centre  orpercuirion.  The 
MDttM  or  paeuMon  and  of  otcillaliaa  are  nnerally  trcnieu  trpiiratt-ly,  but 
the  two  cenlMa  an  in  tbe  lame  point,  and  thcrcfoTc  their  propeitio  are  tbe 
Mune.  Aa  in  bodioa  at  rcat  tbe  whole  weight  may  be  conaidervd  ai  colleoitd  in 
the  centre  oT  gravity,  to  in  bodies  In  motion,  tlie  nhole  force  niajr  1m  coniidarod 
M  concsnlraI«d  in  tho  otntM  of  petciuiion ;  therefore,  the  wcif[bl  of  th«  rod 
multiplied  by  tbe  diatatice  of  the  centre  of  gravity  from  the  poitil  of  tuipciuion, 
will  be  tqiaal  t«  (he  force  of  tho  nxl  diriJed  by  (bo  dlilanco  of  tho  centre  of 
potcwdoa  IVom  the  «ame  point.  For  example;  •ui>pi»c  a  rod,  IS  feel  long, 
and  weighing  3  tb<.  per  foot,  with  two  balti  of  3  Im.  Moh,  one  fixed  6  feet 
from  the  point  of  (uiiieniion.  and  (ho  otiier  at  Oie  ond  of  tha  rod^  what  ia 
ibo  diataoco  between  tne  poititi  of  luipcniion  and  of  percnuion  t 

13  X  2  X  |S=1'H  raomentum  of  rod. 
3X6  =18        ditto        ofRntbalL 

a  X  IS       =39        dilto  of  eecond  ball. 

198  momentum  of  balls  and  rod ) 

and  the  weight  of  the  rod  multiplied  by  tho  Hiunre  of  ila  laugth,  and  divided 
by  3=Ut  tb«  force  of  tbe  rod ;  and  the  weight  of  (lie  ball*  niulti]ilied  by  the 
Mu,irt  of  llieir  lUalancG  from  Ibe  poinl  of  tuj^nMon=to  iho  fotce  of  tbe  balL 
liivrafon^— 


CERO-SE. 


94  X  144 

~ =>I1S2  Ibe  fore*  of  th>  lod 

3X36=  IDS    ditto      arUwfinttMn 
3  X  144^  433    ditto      oT  the  Mesad  \mU 

lan-totet  of  b«U)  ana  rod, 

mi  1692^10S»$545  reel  from  the  poini  ornupeiMMi.  In  a  ilMdar  ni,ot 
■null  lirradth  u  compared  with  tu  Ivngili,  Um  dUunc«  of  Um  oentie  ef  iiiiiiiwtiiii 
ii  Brul;r  tKo-ihlrda  o'  iu  Itngih  froai  tbe  point  at  miptnilon.  In  ut  uoocIm 
Irunrlr,  uispcndnl  by  it*  opM,  tod  ribrtling  in  a  ^um  pipwidicijar  to  luiM, 
th«  duuaot  of  the  cratro  oT  ptrcuMon  b  Uno-fouitfat  ttt  ita  alliWdo  i  and  llw 
Mm*  tUi^l  holdi  with  regard  to  l^vhetb,  or  wbetb  in  MOtnl. 

CBXTRB,  or  Ctsitnimo.  "Ae  fraiaiae  of  tiinbeT  hy  which  an  ircb  or 
vault  li  iiipnortAd  iluiioe  JCi  orecti«ti.     S«o  Baioot. 

CENTKIFUUAL  MACHINE.  A  macluM  lamM  by  Mr.  EnkioB  for 
raUinj;  aalei  br  tnv «n>  of  a  eiiitrifupil  lbr««  combined  with  the  jimnire  </  tlM 
atin«^hsr«.  Thit  iu*chin«  comritU  of  a  rorlical  tub*  tMthtg  upon  a  piroL  ud 
hairing  at  lop  two  horiconial  hollair  anni.  near  iha  extremity  o^eacli  of  wktdi, 
bill  on  copaiUe  lidee^  it  a  vair*  opening  oulvordi;  whilit  near  the  bottom  of 
lh«  Ttrllcal  lubev  and  bclov  tho  luifac*  of  the  wki*r  tu  be  mitrd,  ia  a  voire 
opcMin)(  bwotdi.  On  the  upper  part  of  the  ormi  ore  loo  holi-ii,  wiili  icrew- 
oap*,  and  thiongh  IhoM  boles  waUr  i*  pontpil  previoui  lo  iciiinK  tl><^  machin* 
In  inalioii ;  by  which  mean*  the  nr  ■■  fercod  out  of  tli«  machine,  and  llw  water 
■IMiaeled  in  ibe  tube  by  the  (bot-valte  at  Ui*  bottom.  The  holei  in  tb*  uim 
beuig  wcurtd  by  ihelf  KFtw-c*^  and  a  rapid  rotator)'  motion  being  commit* 
nioated  to  the  tube,  tlic  watet  in  the  arm*  acqukm  a  ci'iitrLTugal  force,  opeua 
Ih*  valrea  near  the  extremitr  of  the  ■tnu.  sad  lie*  out  with  a  velocity  ntarlv 
•qital  l9  that  of  tliv  nrnn,  dricliermiif-  ittrif  into  a  circular  trough.  Allhaugh 
•Mremely  ingeiiiou*  nnd  ainiple,  lliii  machine  !i  not  equal  In  tSrCt  to  a  welt- 
maiU  pump ;  and  ai  the  fluid  i«  forced  up  tho  vertical  lube  klo  tli*  aimt  hf 
tit»  prmure  cf  the  almMphure,  it  i«  incapable  of  raialng  walei  to  a  bdj;ht 
PKcecdiilc  33  lett. 

CF.KA  TE.  \  compound  of  hog'i  lard  or  oil  willi  be**'  wax,  employed  in 
■urvrry. 

OEHIS,    That  part  of  caramon  wax  which  ti  diaeolved  by  oloohoL 

Cf.ltlUM.  A  newly  diicovnvd  metal  fuund  in  the  mineral  «ril«.  It  baa 
not  yet  been  obtained  in  a  uicful  loctullic  form. 

CEKUSE,  or  WmrK  I.iip,  it  roniinonly  made  by  coiling  up  vny  lliin  CMt 
aheM*  of  bad  into  rulU,  u>  u  lo  leave  n  mnnl]  iipitce  bttw<i*D  each  foU-  1^ 
TOlb  tbnt  totiatd  are  Uabtly  jammed  into  the  moiitlia  of  a  number  of  Mrthin> 
me  poL^  which  are  about  half  liUod  with  vinegar.  TheN  pote  m  ^aoed  in 
n  altttalion  where  a  very  gMid*  beat  will  cauM  a  ilov  MapcnUlpn  of  tb* 
nncgar,  is  order  that  it  may  gmdunlly  operate  open  lb*  lead.  A  k^  of 
•erenl  bindrod*  of  them  are  uenallv  depo«t«d  either  la  a  bed  of  tanaer'a  rpcat 
bark,  or  dwic  c«ntain<d  in  a  wooden  fraiao.  fioardi  an  tlien  laid  over  lb* 
lop*  of  these  pott,  and  on  thi)  Kmporaiy  floor,  whidi  b  Mpported  by  board* 

Iilaoed  rdgrway*,  t*  laid  another  la^ee  eJpota  duulvly  Gmuibed.  Seven  luch 
•yen  of  poU  are  placed  in  niocCMion  over  each  other,  to  foraa  a  etaek.  When 
the  vinrf;ar  ii  found  to  be  completely  evapenled  ui  iboaa  ftackiv  whieb 
generally  occupies  throe  monthi,  iliey  arv  taken  down ;  the  corroded  lead  ia 
lake*)  out  of  the  mouiha  of  the  poU,  but  aa  the  adbeelan  to  tlie  Utter  b  rerjr 
•trong,  nuny  of  then  are  brokea  in  setting  out  the  lead,  and  the  pMeonoiM 
du4t  whieb  the  worfcn>en  Ineplre  bj  tiib  OMraiioo,  lamentably  iropain  theb 
hoalth.  and  ikey  are  oAen  in  otnuaqueaoo  alAteted  with  the  diwaM  called  iha 
DevoaibiTB,  or  jioiiiter'i  cotie.  To  avoid  tbb  letioM  evil,  and  eoonomiie  the 
prooeH,  ■  diflerent  and  niore  meehaalcal  arraiignnent  ba*  been  Bade,  lb*  ba** 
«f  Iba  Mack  ii  made  of  a  layer  of  poii  jHltJ  with  rinegar  ealjr ;  ovw  ih***  k 
wpMTted.  b;  planka  on  edge,  a  Soor  of  board*,  pierced  with  MunerDn*  bole* 
to  allow  ibe  p«M«g«  of  the  acid  vapour ;   en  thcie  peiforaled  boerdi  ore  Ukb 
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kU  1^  nib  <f  iMd,  Ibcn  aiwlW  MrfbMltd  floor,  aod  anollwr  lawr  of  nllik 
until  iho  itaek  i)  oeaplattd.  Sr  lli!«  umgtoieiit  it  i*  mU  that  ibc  mMiuA^ 
tnnr  «blaiBi  oat-thM  mon  whiu  load,  htm  hit  pMt  ftooa  bnakuc,  and 
■KoU*  Ibe  diut  (o jMrakioiM  to  the  votkiMn  b^  fint  nrinkllng  tbt  nlU  villi 
irawr.  I'pMi  uBonliag  the  pbt««,  iIm  iiknie  Mbrtatice  u»t  bib  cf  ii  tlw  |iutGM 
wluie  lc)Kl,wdb4iifeMd«l'fbr(hoflMatmKk«iid(rtlMM«taf;M«HMrj 

*  portioa  «f  the  Uiur  i>  graand  up  with  ««tcr,  famed  into  luiU  liunp,  ■i>d 
taU  tndtr  tlw  nam*  «f  («nM.  But  ill  the  white  Iml  ikM  it  mfaM^mlljp 
talMU  iff  tb»  plalM  b  gi«i»d  Kp  eltlwr  oitb  vAUr,  «nd  Mid  ta  Iwre  tuBip^  or 
k  b  cmtBd  wiib  oil,  and  b  UMuUy  OMce  or  Ic*  odaUcniod  witu  wUiit^,  (o 
■lit  aw  variow  priw  ■■  >liKb  it  U  r«qaii«d  in  llw  nvfcet.  Ai  Ifce  proecuc* 
wmbywl  in  Whin  and  OannaaT  for  iho  Bnamihctura  of  onuia  apptar  to  bo 
vtU  wotihj  of  Mianliaa,  »•  ihul  hat*  annex  mmm  acMaut  of  uinn.  In 
Piaiiea  Ih*  fint  pait  (f  llw  pmw  mmmK  in  diaNlnc^  1 74  Ibt.  of  fincl^p' 
gmmd  litkB^ln  6aiha.of  pyteHgMoui  acid,ef  raehairragth  iKaI  22)  gniat 
wt  lUa  acU  «il  latarato  83  gnii"  «f  aub-carfaocialc  of  wd* ;  fi)U«B  t»  twrnty 
tfeno  aa  ameli  valcr  i*  louaQjr  added-  The  wbslr  ii  left  tor  a  ihort  tine,  and 
ihaalcar  portiaa  baing  4t«antcd  cA^  aoaiafMiti  atid  and  waCar  b  ponrtd  on  ilia 

lo  laka  op  any  oaida  ikai  mwkt  bar*  oMascd  Aa  aetioa  of  tha  Brat 
Tha  ibcaDilcid  Mluliaa  b  run  int9  bi^  ahaBow  poveied  eblini*,  into 
«Flw(h  ambank  acid  gaa  b  pawad  thnnigh  winiWDua  pip«a,  Whan  (be  aenHag 
appaara  M  ba  tomaiiiod.  th*  whola  b  paaaad  inta  a  dt^  cbiam,  and  UA  thara 
Maanwhavn  nm  tlwttqaadpart  btobapcondaCaiordct  tobeoanilun«l 
«Mi  warn  Uikaiga,  aama  fraah  add  b«4ng  ^  addrf.  Aflar  iba  dtdrrd  liiN 
haabaattflhan  Be  tba  IfmL  it  it  veil  drained,  put  into  clued  pcia  <f  th*  M«p«r 
ifeaiM  M  tailMa  tha  Dutrh  *bit«  trad  leavFi,  tben  dried  in  aevtt,  and  laallf, 
fmArd  in  blaa  pafar  tt  bdglHan  tha  Hbct  of  It*  banitlAil  cobw. 

la  Gcamany  lb*  tol  paH  of  tbo  Mmtji  eotuklB  in  raaling  iba  nura  trad  pf 
Cttaalhaa  into  aaay  iMn  Amt,  wUch  b  «flected  bjr  powiny  ibe  bqadd  nwtal 
mini  biribiiit  iliiili  iCIiia  Tba  ibtaU  of  Wad  ara  Irlinnaad  to  a  pio^iiaa, 
nd  aWfiBdad  aiar  an  acMtifUBa««ntabiadiabaica,«hkbaraMuall)rabMt5 
Am  toof,  1  Ibet  bran^  and  10  incW*  de«« ;  and  ibejr  an  pildwd  nutRuUjr  on 
dlabotla■^  andtUnglb«raAo«aaboul2iiichaaB(tbaBdaB.  Sticbi  are  plawd 
■tvaaa  Aa  boMi^  and  ibo  ducH  of  bad  ara  doabird  as  aa  (ft  ba  aHpandadTia  tha 
Bkiddlafajr  tbttn.bul  w>as  iwt  to  tou«h««ch  otbar,  nor  tb*  acid  liquor  dapooitcd 
anditMaib  tbaaa.  Ilallaaar  In  aaMa«anubtUtbab  mada  ofcmal  paitaof 
vhtagar fobDdnad ftaaictab anplaa) and wina taca, and  aboni  two gaBooa of  (bb 
■LuutauapfMlionadtaaachMs.  SoaenMBarfactantsuaaSBBiniiof  vinagv, 

•  pima  of  wwa  bia,  and  1  lb.  of  pcnri  aab.  Tba  Moal  nada  ti  to  dii^oM  tbe 
btma  h  a  lug*  taam  baaud  tip  to  IT*  Fabranhatl ;  a  fioaMr  boat  would 
iianaaaia  th*  mU  too  Em.  1b  about  a  bataif ht  tba  einaiian  b  fitnUied. 
HMariac  <^  *^*>**  *^"*"  *  ^uanar  af  an  Incb  tUck,  Hid  pstiallj  »vmd 
«llb  cayiiJa  of  iUMT  of  bad.  naoa  atjnkb  diak  «>»  aaaOy  dttacbad  at* 
auafcH*  waibad  t  dunw  ibb  opatatian  a  wbiM  ann  apyrai^  vbieb  b  taken 
«^  and  a  bHb  pMtl  aabbatac  aUad  ta  f^  it  bcbangvd  inte  canae  of  a  bwraiiftil 
vbltMMat,  and  I*  aoU  Ar  tta  eboicaal  patuuaaa;  lb*  naaaindar  b  mixad  In 
dMbranl  PWWRbaa  «ilb  th*  pan  aulpbaiaorUijrtM^  brmifbl  from  the  TyroL 

Ct^INC-    Tba  naaaaslfn  fcjr  Cbairral  la  yrwaeati  whicfa  U  exieouvelj 

C'll.lt'T  ClITINO  MACHINE,  a«  ita  namo  dmotn.  b  a  machine  br 
«natu(  «bar  lar  aaMH  vbbb  bMC  «■  obfart  of  aooaa  tanaa^enot  on  laig* 
Arm  aad  to  airtlhMiiali  awpbybig  nanjr  bofM*,  a  Mmcjr  of  maddnw 
Inn  baaa  fawanml  Ibc  tb*  piarpaa*  of  patfaMlng  A»  apvraiion  with  Adli^ 
■nd  dbaatctk  Fv*  a  Uyhly-uiipniiFed  uudlan*  af  tbja  danjtlption.  bn  ilia 
■nlnb  ■*»««. 

CHAIN.  A  Mtb*  uf  Unha  of  natal  aagyd cat*  wittrin  the  other;  also. 
In  aurvayinfi  a  taaaaun  of  bnctk  «ada  of  •  eoitaln  iiumbir  of  linki  of  iron 
«(«*>  'that  nbbb  b  lUMi  eoiBinunly  wad  Or  tbb  pufvaaa;  ealkd  GnnMr'a 
rfula,  b  laaniiiil  of  W  ltofc*»<  ptJah  arW  bM;  and  I  tniai* cbabu- 
IUt«09IWh**lllpalaai    IV  aqiM*  rfMlMvlUOiVOO  bnka-lOO  poba-l  acM 
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CHAIN  PUMP     Sw  Pan*. 

CHALDUUN.  An  Ki^lkh  MOW*  fcr  <M^  MntofaiMg  It  Mcb,  or  30 
bniktli.  Ilip  buabrl  miwift*  are  alw^  liM^od  if,  anil  on  tUpboird,  21 
ckaldrgni  are  ■Umr«il  fi>  tht  *tst*, 

CHALK.    A  HMciM  oTewboutn  of  Haw. 

CIIALYBBATB.    Mtoml  vaMr  tnurmatal  wMi  iion  i»  M  eaB«d. 

CUAitCOAL.  TlMiitdraUiMorT^MiUM  npoMd  toaMwig  IwM 
•hSit  nrotccwd  from  iIm  team  «f  ihi  itmagihirie  Mr.  la  «auiri««  whire 
■«kI  Mouadi^  ebtreod  h  mpani  \tj  fenouw  tt  into  •  eoniad  •ttd,  (>u*einl 
Willi  tlqr  and  Urf  la  Iht  dmsu  of  mtw*!  Indi*^  iMviog  m  •ptttm*  ki  ilw 
lasferlM«Mmof  tlMCUMkev  and  Mrcnl  muU  urttum  at  ImUou  fix  Um 
aAniariMi  of  ««r  ai  Ant  Ugbyiig  «(  the  rib,  bat  wbch  ■»  earahiUy  <ieMd  M 
•son  m  ihe  icnitKia  i)  funNMod  cocnpM*^  CharcMl  a  alw  made  on  ■  fjt»t 
■mIs  bj  ekanW  wood  in  iiow  «j^iBd«r^aaJwcribed  under  lh*ha»d  of  AttTic 
Aciih  Chutoid  hu  bM«  lirepaiad  \tuty  fai  Ftauce  ftvu  tiuf  or  paal,  and  i* 
•aid  10  be  (uperiar  lo  that  prepared  IVan  wood.  In  a  (ubknuth'a  foniMe  it 
flnad  1 1  ouncM  ot  gold  ia  if  BUMtca;  whilM  w<ic>d  cbsiooal  nquii«d  10  aiiautM 
la  nrodnoo  Ibo  langa  tflkt.  Tit  mallrabililv  uT  lb*  gold,  Iws  wai  preurT«d 
In  tM  fanner  in*bi»ee,  bat  not  in  lbs  lauer.  I'rocn  ibc  (caieitT  of  wood  in  ibis 
wumtrf,  pIlMal  ebamd  ia  mich  uaed  intfead  et  cbirooal,  ana  ii  kjioaia  bj  iba 
naine  of  eokr. 

ClIAHtiE,  in  gmamy,  Ibe  ^UAnii'.;r  ot  fowter  and  ibot  wfakfa  u  uegiMiiy 
to  load  a  |ileca  ot  onlnMce.  in  order  that  «In«  ttti  it  tnay  prvdixe  tbc  lii- 
mdad  cAct.  For  pttriog  gtma  llie  wrighl  ot  tbe  irawdar  ■>  ahnj^  t^ual  1» 
ibat  af  tbe  baU ;  but  the  durM  ot  powikr  xenetalty  ertMnted  nlBtint  far 
aervin  ii  one-balf  or  one-tbirl  the  vcigbt  oT  tbe  ball,  or  c*M  le«i.  Dr. 
MMtonfannd,  from  niaBjasptftm«at%  ilw  tbalcoclliaf  tWabanepradannc 
the  greateet  reloeiiy,  in  gwu  of  rariaai  laoKlli*  oTbotr,  from  1ft  l»  40  calf 
bra^  Ii  a*  foUo*i  :— 
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I  >  tbe  bngtb  of  ibe  bon^ 


CIIAYA  ROOT.  Tbe  root  of  OUemlmJia  mmMlaUi,  «hi«b  growt  wild  da 
Iba  ootit  oT  CoromanM,  and  U  likrwiM  ih*f«  caltiTatod  far  tbe  um  of  iba 
4)«n  and  «ali«<>  Driaur*.  It  ia  tued  br  the  aaine  puipoHa  a*  naadder  wiili  wi, 
lo  whkb  it  ii  BMd  (0  be  &r  tuperier,  givins  Iba  rad  ae  much  admirad  ia  the 
Hadraa  eetlcaia. 

CHEESE.  Aa  artkfa  of  bed  obcdDcd  bjr  mixing  aa  acid  with  milk.  -oUA 
Miuaalllacoapibttanidfbrniaeurd;  tbeotinlM  Uien  aahicciad  tottieactiaa<tf 
a  powatAd  preaa  to  aaparala  h  ftem  Um  vbty,  after  «h*ri>  it  ia  Ml  upcai  raeka 
U  dry.  The  quantity  of  curd  ii  let*  when  a  lahNtal  acid,  ihaa  wbin  a  vege- 
table acid  i*  wed ;  but  tbe  tubitanea  wUcb  aatwan  ba*  far  tbii  purpoar,  and 
ladaad  wUcb  k  alawW  the  enty  oie  amploTed  in  England,  ia  nnaat,  vbtcb  ii 
made  by  naearatbg  in  wattr  tbe  laat  auwuch  of  a  aU,  lakad  and  dried  far 
Ibia  pmpoat^  Cbeeaa  •■  nada  In  aeveral  earU  of  Knriand,  hat  ibat  atada  bi 
Chaatar la  smMrally  trtaenxd  tutMrior  to  all  othen.  An  asMlUat  aceonat  of 
Ibi  mod*  Si  isakkg  U  wiU  be  fawnd  b  Vol.  XI.  of  TUtodTM  Mafam^,  Mkon 
bom  Iba  ^ricnltunl  report  of  tbe  oonaty.  "  If  (bo  nuik,"  mrt  ib«  rapetUr, 
"  ba  Ml  Ugeiber  earj  wann,  tha  cord,  a»  Man  obwrrad,  will  be  Ana;  w  nia 
OM,  the  iwual  mode  u  to  lake  a  coniinon  cak  knife,  and  make  incuaona  a«naa 
U  lo  tbe  fall  depth  of  tbe  blade  of  lb«  knife,  at  Die  diataaea  of  about  I  bwh, 
and  acain  croaaway*  Ia  tbt  auna  manner,  tka  iadaloaa  inloraecling  at  ri^t 
a^lM.  The  wboy  riiiag  thrauvh  thraa  laeUona  ii  of  a  Baa  pate  graea  mImt. 
The  cbMM-iaakcr  and  two  aaJaiaaU  pcncaad  ttien  to  hiaafc  lb*  ceid ;  Ibia  ia 
(Mrfanaed  by  tbtir  MpaaU<Oy  poltiaf  iIko  handa  down  bl«  tbe  lab,  IM  cbtaaa- 
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iDSktT  villi  Uw  tkimminj;  dith  m  odd  hand,  bradiine  ovrry  port  of  il  m  thFjr 
ea>cli  h,  nUlag  iht  cuid  freni  tlw  bMWin,  and  icilt  broakiiiK  ii.    I'Iim 
IMrt   of    tfaft    budnWB    b    caMiniwd    HU  lli«    wlmla    ii    biuki^n    unifamt»j 
•nmllt    it  gmenlly  take*  up  about  40  miDutci,  nnd  the  curd   it   th«n   l«n 
M*«nd  <irft  vitli  *  oloth  to  nibmU."    The  cliocic  it  luliaoqiicndy  broken 
bjr  hand,  nuxed  vilb  ult,  and  vat  into  a  vat,  tii  shicli  tt  in  pntarA  with 
loiutnl  bowdi,  Bnil  tben  ii  luniM  ovor  upm  a  dolb  into  naalhsr  *•!,  vith  a 
tin  hoop  or  binder  ovor  the  upper  part  of  llu  clieeie,  and  within  the  tidci  of 
the  vat,  and  then  prtwed  fur  about  8  hniirt,  bring  Iwlc*  turned  in  tbc  vnt 
during  thai  lime.     It  ii  then  tci  to  dry,  biioff  luriaed  twice  a  day  for  llw  llr*t  - 
■rtek,  and  then  cl««t«d  and  lum«d  onoe  ita\y  tor  lhi««  woclu  loo^r,  ahtt  ■ 
■rhich  il  i>  rtinotrcd  to  th*  contmon  chMioTooRi,  «h«r«  k  b  laid  npou  »■»■ 
Dpan  a  bo^rdFit  Boor  until  it  aei]ulr«  the  proper  hardncai. 

CHEMISTKY  11  lht<  «:icMr'/  whiuli  trachea  the  campoBilian,  prDptrtiei,  and 
mrt,  of  oil  roateriol  iKxliiit.  It  i*  [li«  boiinoM  of  Muoralafy  tolavaelkat*  ih* 
piupertiia  and  luci  of  inorrn>nia  mUMtanow  u  (bejr  laotwnriifa  ooeur,  wM  il  ia  . 
tlio  offlco  of  chemiilry  id  rcdiicr,  not  oalj'  dwn^  but  all  orgaaie  bod>«a^  lo  tlwir 
pritnitiT*  elcnMSt*.  and  linving  <iijK«V«Tad  tk«  component  parU  and  thfb  pto- 
pottioni,  to  aim  at  their  reprodiiucion,  whtB  moll  reproduotton  would  be  benenoiol 
to  man.  Viutcr  ^lii  hwd  we  ihaU  fpM  but  a  iLort  ikatoh  of  (fait  extendva  >, 
*eien«e,  ai  it  irill  be  neceawTjr  to  «x]ilain  the  natur*  and  mode  of  operation  ef  • 
thoae  potent  W«nti,  Liebt,  llcut,  and  Elpctricity ;  and  at  each  enbttanee  whieli 
b  tha  obJKt  orehemicBl  rp«earcli  wilt  Ik'  deicribiMl  under  th«  Initial  letter  of  lu 
name.  For  tha  hiitory  of  llilx  «eiancf  we  mtut  icfcr  our  T*ad«n  to  Brvitit't 
Atimaai,  or  totae  other  »yu«natic  voik  on  the  aoienee,  oa  ib)  detoili  wduU  b« 
br  loo  multifarious  to  be  compatible  with  tlie  limit*  of  thii  work.  Tha  adenca 
of  chsmlitt^  will  be  found  to  doprod  chicdjr  on  the  opcratian  of  the  dlOmot 
degree*  of  attraclian  which  the  rariou*  clcoMnlaijr  bodte*  have  fur  eoob  other, 
Eveijr  aiau  of  inatt«r  on  the  earth,  or  dUTuaed  through  tha  univetM,  ii  found  lo 
lend  toward*  every  other  maM.  Thia  («nil«ney  ta  mprMaod  by  llie  Urm  or«n- 
(afion.  and  It  it  found  to  liicrvnit  in  inlcniil}'  u  the  mouo  otv  nearer  in  tha 
proportion  of  the  tquarct  of  the  diitanccs  between  llien.  If,  howerei,  w« 
•xamine  ihii  power  m  individual  nia*M«,  we  ahall  find  it  a«t  with  much  gtttMt 
inton«ily,  and  to  ran  ita  forc»  In  diffbrent  bodici ;  it  it  then  called  ^fiaitg. 
The  fbriner  upctici  of  attraction,  or  that  acting  on  niann  at  tentible  diitancn, 
(brnu  the  porlloatar  objeot  of  oludy  in  mrcbamcnl  philoaophy;  while  the  action 
nf  Ihe  particlM  on  vach  vtlicr  at  iuiciiiibli)  di>iljinctii  la  the  objcel  of  ebemical 
philoaophy.  When  thit  affinity  iicti  between  poriklci  of  tli*  uine  liind,  it  ia 
oallad  cobtBion ;  but  when  it  operatoa  b«t««*a  partidn  of  a  diffitrtnt  kind,  It  b 
Mllad  chamlcil  attrnction,  the  attroollon  of  eompotiiian,  or  Minietiinaa  tbiply 
affinity.  One  particle  uf  copper  ia  attached  to  another  parllele  of  copper  h/ 
«pA«ai«a  ;  alio  a  pittidv  of  nilphate  of  opjHtr  lo  anolhar  particle  of  the  iMBt 
aubetoaet ;  btil  whi^ii  a  [lurticl*  ot  copper  imitci  with  a  p^clo  of  mlpbnrie  or 
nitric  acid,  it  it  an  inttancc  of  chemical  affinity.  The  atlnetion  of  cuhnloit, 
at  well  ai  the  power  of  rt^ulsiuii,  wliicb  in  ojipotod  to  it,  are  both  oppoicd  to 
vhemiciLl  attraction.  A.  lump  of  tagar  or  talt  i*  much  mote  readily  dixnlTcd 
if  prerimiily  broken  into  piceei  or  pulveriit^d,  llito  if  left  In  the  tolid  loriB 
which  cohewon  imporU  lo  it.  Chemical  attmclion  h.M  been  diilinpiahed  iow 
llirc«  degrc«a  or  *taw«  of  energy :  llio  remit  of  the  IowmI  kind  it  miitarai  at 
ihexeond. Mfofiim;  ondof  tfaathirdandinaitiMiiKi^iic.eQnpotib'm.  CbamlMl 
mUtnrr  take*  place  wli«n  lh«  paHUlM  of  two  bndici  are  ia  a  like  alale,  mi 
iIm  power  of  coheeton,  with  regard  to  them,  to  tu  tuipendcd,  oa  to  adinll  of 
that  freedom  of  motion  between  thcmtclvct  upon  which  fluidity  depend* ;  Umm, 
two  liijuliU  or  two  aerifonn  fluid)  nuy  admit  at  tnlxliire,  but  ivo  ablida  can  be 
ohenueally  mixml  only  by  dimlnitliinx  timit  cahcuoil  by  meant  of  beat  hi  mob 
a  d«p«e  01  to  bring  one  or  botli  to  Itie  ital*  uf  liijuldk  Between  mine  fluid* 
Ihrro  opaort  lo  be  no  aUtaclSon,  and  licnco  Oicy  do  not  admit  of  DuMore  | 
Ihut,  if  water  and  oil,  or  water  and  raurcufy  be  ablated  together,  Uwy  wflf 
•irparata  oa  toon  aa  they  are  allowed  lo  mnuin  nl  real,  the  dentec  body  occofiylnf 
■be  laoar  pJocci  but  *iil|ihuti<  acid  ami  water,  or  alcohol  and  water,  have  a 
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Mnag  •ttrwtioo  for  n«h  dbcr,  uid  «hen  wind,  do  not  Mpanto  b;  rc{MW, 
■Hhougti  the  daiwiiT  of  lb«  tti^rtdimto  nslwiiJIy  dUbn.  Tha  aunoiphera  in 
Whldl  «•  tit*  and  bcMthe  i«  an  mmpi*  of  itu  nfslKi*  «f  ofriTom  bodJM ; 
to  If  tOMpatd  of  lw«  KMM-^syKMi  Mid  iiilnMfit  wUeh  an  UMirfed  «illi 
•nrfriiing  milbniiij.  rhty  nuy  b*  »«pMBi«d  JFoa  cMk  Mbwt  mcT  Ik*  w^ 
ptftiM  M  lb*  Utlar  «xhihiud,  by  bunfaig  a  lltila  mMm  vain  ■  brR  ftiM 
ovar  walcr.  By  ihii  proocM  itie  cdEygta  b  rmoved.  ooiiMiiBiHg  aith  the  tutphur, 
and  lb*  nilrogfM  rtnaiM.  "n**  [weywttw  of  UieM  ^aaN  *itl  \t  di«cwaM 
bcnaftw  wida  ikiir  topcctir*  namo.  UBlik«lii]iiid%a1laiMA>nabodMhavo 
III*  pfoptny  «f  mixim  lorMbrr.  'lliit  diffavnce  ii  oooridend  to  ariw  from  a 
niaJfltatlnn  of  aitraotkv  boltrn  iMr  emililuaot  pankln.  In  ilia  caw  of 
liMlda  Mt  Mixing,  the  ailraetian  of  eoh««acin  bMirm  rimflar  panicle*  b  po- 
fcaUj  pcator  duu  l)i«  clu'inicnl  nltroclioii  batoeen  th»  diuitnilu  paiticln.  la 
ptmm  bodi««  lb*  altrucliaii  uf  rohoion  dow  not  ap^or  (o  oxinl,  and  clwmluj 
mfacMra  eywalta  iiiii>[)p«cd.  'riic  ixnanu'vo  pomr  of  heat  b  opmed  to 
cobelim,  and  hMion  ihia  alunctinTi  inny  W  to  fu  cuunteraettd,  tlial  aotid  bodivi 
•hot)  aiwiiiiiii  iW  fluid  ibilo,  and  may  then  be  mixci!  tngcltin;  iha*,  iiifhrd  tis 
■iiay  W  mixed  with  melted  lend  or  copper,  and  tlirir  Dariiclci  remain  eombiiKd 
after  tb«7  ban  naumed  the  toliil  utalo.  Clifmical  nulart  may  take  iilsco 
lMI<r«an  Iwa  bod>«  in  any  proportion.  Kigiml  mrnmic*  of  wlphuric  acid  and 
oaM  nay  b*  conuninRlfd,  or  a  Hiigte  droji  of  the  fytnttt  anay  be  nixed  whb 
apial OT a nJlan  «f  ma  laiier, and  ihr  intilura  viU  be  tiainnn  and  pcrfoct. 
CSamkal  nuxtur*  ia  often  aticndrd  by  condonution  or  dlmionliMi  of  rolumc. 
If  cqiMl  ni«a«n«a  of  polpliiuic  acid  nnd  water  nrc  mixed,  ibe  mixttnv  will  not 
fill  two  mraaam :  Mt  contradlon  It  titually  accompanied  wlili  an  bertM*  tt 
tanqwntara.  If  tijut  paM>  of  nilptiuric  ncid  tw  luddcnly  mixtd  witb  on«  et 
WBkr,  bolb  al  ordinary  temseraliirii,  the  heat  of  the  mixture  will  be  higher 
ihaii  thai  of  bcOIng  waUr.  Tba  ptopattlea  of  bodie*  are  not  Martially  chanced 
by  noiatura;  la  goncml,  howovar,  thoaa  of  tba  nan  BCt)<ra  piarail.  A  rew 
dropt  of  inlsliutM  acid  will  oommuaieala  a  aav  laita  to  a  ^oatt  of  waler. 
Tile  aepatalioo  of  liquid  miitoru  may  ba  eflboMd  dthar  by  Iha  addition  ov 
anbtractko  of  beat,  aiitlnK  fruin  tlio  tmmfuJ  aflbd  praducad  by  tbb  went  un 
dWorant  bodWai  By  catehilly  applyi^  baal  to  a  minlttrc  of  aloobal  and  waUf , 
Ibe  apiril  will  me  in  rapour,  baiT  frart  ibe  watcT  pure ;  thi>  proccu  n  called 
feapcraltan.  If  ihe  mure  trareraUa  Bnid  i«  cnndeiiMd  ana  taotivad  bto  a 
»qiani(«  TMael,  it  \*  termed  JJiwBalliaa.  TUt  proc<H  may  eaaily  ba  performed 
in  a  (man  way  by  ueing  a  rvlort 
and  rtceiter.  In  th«  anneird  eiM 
a  li  iha  ratort,  conlaining  the  mixed 
llqnl^  whkh  may  b«  ipiril  and 
araUr,  oa  a  Hlite  wlaa  or  ale  i  t  It 
the  roeatrtr,  Into  wUch  i)ic  nn:k 
«f  Iba  KUat  mut  pa»  throu|th  a 
«gfi  I  r  u  the  (pint  lamp,  wl-ich 
AiraUbt*  hral  for  lb*  difiiUaLian. 
At  Mon  01  the  beat  it  applied,  Ibe 
afwit  fadnK  more  eaoly  TapoiirTrvd, 
n»*a  10  the  top  of  the  irtott,  vLiTr, 
beiuj  condeiiaed  into  llie  )i<]iiiil 
■tair,  It  *l»wly  Hiekle*  tluwn  tbr 
ndsk  inia  tba  rtcalfir.  The  neck  of  ibt  rraoci  and  tbe  rectiva  may  be  kept 
eoal,  bf  am^lng  dolhi,  oeoitantly  moiitencd  witb  eold  water,  lo  tlieir  extemiil 
twrfiea.  Tba  qdrM  may  alM  be  tepaintnl  ffnii  the  wattr  t?  tnienae  cold, 
wUtli  firtaae*  iba  water,  and  leave*  the  ajiirit  in  lu  liquid  atale.  Miilnra*  ef 
Unaeoua  fluid*  aia  not  tepanUi;  by  bent  ot  cold,  far  Aey  all  expand  eiiaallT  by 
equal  addilkm*  of  bent  i  but  Keam,  and  otbrr  rapoun,  nay  ba  aenamud  fron 
«■•*  bv  reduction  of  lemparatare,  vhich  dratror*  the  eUaUeity  of  tbe  fonnef, 
M  not  of  the  Utter.  Tbe  aeeond  dcj^c  of  dicnuenl  atbvtioQ  St  teJIalfaa, 
wUoh  opemtei  between  aolidi  and  liquidh  or  gaan  aod  liquid* :  tba  liqiUdi,  In 
lliaae  enet^  laa  called  aolveots,     Between  wnK  Hqvlda  and  tolida  anracliMi 
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dsM  Ml  oxlal,  OT  it  It  ovorboUnccd  fay  tlie  «ob«*ivc  pOB«r  Bab  and  Mtalinf 
vue  ut  ioMluble  in  watar,  but  iwdily  divolrc  b  aloohoL  ChMiioal  ■iin«dMi  j 
any  b«  tsrtui  In  dlStont  digWM  b«t«c«>  one  bodjr  ukd  •mral  othmu 
liim  ii  an  offimt}'  between  oImIio)  wad  wkter.  whereby  the)'  we  eoMUe  ofl 
nuing;  there  ia  alto  u  mutual  sfliBity  between  alenhel  and  rem,  by  wfiicb  thai 
fetmtr  dieeolTee  the  latter ;  but  there  u  n»  alBnity  bMweta  w*ter  kn4  Ttiia.1 
Nttw,  if  water  bo  added  to  a  •olution  of  vMin  ia  BMohoI,  the  rnin  will  reeuMj 
ihfl  tolU  lona ;  tUo  tltriu^n  belween  the  pattidee  of  alcohol  and  tbeee  nf^ 
water  i*  greater  than  ihal  bclWMn  the  pattielee  of  reaia  and  aloohol ;  t)>«i{ 
coaae^neuee  it,  thnt  the  alcoliol  qtril*  the  reiia  and  oonbbiet  with  tho  avler. 
wd  the  rada  fallt  to  the  botton  of  the  liquid.  Thii  ii  called  tUaim  mUneHa^  i 
bccanae  the  alcolMl  nujr  be  onuidered  ai  eztrcidae  a  cboioe  between  tfaA'J 
aabetancei  with  which  it  ii  capable  of  eouibiaiDi^  Thia  ntumptim  cf  lluki 
aelid  form  by  a  body  pieneoily  diMolted  in  a  liquid,  ia  tenwd  fTM^MMlMtJ 
The  mwec  i^  wlnlion  ia  limiled,  oa  Uquidi  eannot  combine  wilh  mora  than  f^ 
oartkiii  doSalte  quaality  of  anjr  eolld  or  avriform  body.  The  )ioini  at  which  i 
the  acliini  between  the  ivo  bodici  ocaen  U  colled  ibc  point  of  laiaraliam.  Up  j 
Id  thii  point  the  two  bodie*  nmr  comlnno  tii  any  prepWioni.  A  ntrtnt  that:! 
hat  been  aaturaWd  wilii  one  lUMtaitoo,  i*  oftcii  cnpnble  of  eotnbiahig  at  tha' 
■ante  dmo  with  othoni ;  thiu  waXet  (hut  ii  lalanled  with  aaltpetn  <rill  ditwilre 
a  cKinaidenil'lL-  quaulJIr  of  common  tnll.  Thu  inllui-Dcc  of  heal  upon  ibe  power 
of  eolutian  cormipuiidi  with  the  difftrenoe  between  eohciian  and  eletttciiyt  ■ 
Upon  aolid  bodici  it  generally  inereaatt  thepowerof  the  tolvenllnrdiBiniihinfj 
their  coheeion.  Upon  Mrifonn  bodiet  it  diminishei  the  power  by  incniKnn 
their  eloMid^.  Solrenta  ni«y  be  loparatod  frani  the  bodiri  with  which  ibtf  j 
ere  inuied  bv  alterationi  of  toraporatuic  If  a  ■oluiion  of  alum  or  oonunon 
a&Il  bo  boilvd,  the  liquid  will  he  dluipated  in  vapour,  but  the  luUd  talt  «rUJ 
Tcmaio.  If  a  tolution  of  caibonle  a«id  in  water  be  frosen,  iho  n*  will  eeeapal 
and  the  waUr  rtman  in  the  aoJid  atotc.  The  mull  of  Ibe  bigneet  degree  dtl 
chemical  attraction  i«  eamfttHkm,  which  may  lake  place  between  bodJM  iu»dw| 
•Twty  modilUatloa  of  eohteire  attraclion.  Bodies  that  unite  in  thit  iaiin 
maiuier  eombiae  only  in  dolinile  prapartioni,  which  are  inviiriabte  ill  iIm  i 
compound.     Comhinution  niuntly  produwi  a  total  chaqgo  ia  the  aanalble  \ 

Km  of  llie  oomliiiiiiig  nulitunci-i :  anil  titu  pPBoem  St  geneiaOv  aooenBaadadJ 
hange  of  temperature.  In  inch  an  nxicnt  lomotiBia  that  light  wa  tttmg 
are  emitted  in  abiuidaoee.     If  copper  liliiigi  and  inlpliur  bo  mmJ  MgathiM 
and  heat  apidied  at  toon  m  thu  aiil|iliur  inrltii,  a  (iotvnt  action  will  take  ^ao^l 
the  copjwr  will  bcoorae  red  hot,  niid  a  block  briulc  body  will  ba  (bmiad.  wjuj 
projiertiei  totally  dllferent  Iroin  thoic  of  its  two  inf^dicnla.    Thi>  Mmpooii^l 
whieli  it  l)io  nil^ihiLrct  of  co|>pcr,  ■«  uftcii  imiiii  ready  funned  in  mineral  veinafj 
hut  whetber  cxiitiog  notunJly,  or  funned  by  art,  it*  compotitlon  it  definite  aiaai 
fiivariable,     It  it  bund  to  coniiBt  of  M  parte  by  weisht  of  coppor,  and  16  <f 
inljiluir.    There  it,  ho«ev«r,  another  eompouod  oi  capper  and  eulpbnr,  in 
wliicti  the  pToportiont  are  61  copper  to  33  or  tulplmr.    In  ibii  it  will  be  teaaJ 
that  the  quantity  of  lulpbur  ia  exaolly  double  of  [hat  which  tlio  ftrtt  eomk^l 
nation  contuni.    Thia  it  •  fact  of  common  occnrronce ;  many  bodiea  wiU  uaiia  ' 
in  two  or  three  different  nropottiene,  but  they  arc  no  let*  definite,  eaeh  being  a 
multiple,  or  a  nibmultiple,  of  the  preceding;  that  i%  it  it  double^  triple^    ~ 
half,  and  ao  on.     Tlii*  ii  v«ll  illuitraled  in  tha  ColBpoundi  of  memiry. 
tliii  brilliant  and  fluid  metal  be  ablated  far  n  long  ttma  in  contact  with  llia' 
ciiiniiion  air,  it  iriil  unite  witli  the  oxygen  of  that  mixture,  and  will  bo  eon- 
vcTtcd  into  a  block,  biipid,  inaoluhlo  powder,  which  conilttt  of  300  pirta  of 
mercury  toS  ot  otygea.    If  inalead  of^icini;  agitated  at  common  lcmp«tal(irM|' 
wtlh  the  air  it  be  kept  nearly  boDfng  in  it,  it  wiU  be  coiirertcd  into  a  ran 
ihining  ma^  coduod  with  an  acrid  metallic  tatte,  and  which  it  eohihle  in 
water,   and  poitonout.     Tliit  conaiiti  of   iOQ  paru  of  mercury,  and   10  of 
M^gClt.      Again,  if  moreun'  b«  nibbed  in  a  mortar  with  nilphur,  it  unitea 
with  a  giTon  proportion.     If  tlic    mcicury  be  noured   ioto   melted  ntlfAur, 
and  itrongly  heaiM,  a  compouud  will  tie  lurmed  which  riiei  in  vajiour,  anil 
•oncrelei  on  coating  into  a  bnlliaiit  red  tubtiance,  known  at  cinnabw  w 
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rcnulion.  la  tliii  ibo  qiuntkr  of  Mlphnr  b  donUe  of  ihu  In  th«  brteadiw 
MHpoitnd.  AlWtfacr-cantpauaa  of  nMntay  m  th*  *<U-lcao>n  mnliaiie  calbd 
ralsn*li  ahieh  i«  Ibnntd  if  (b»  niiioii  of  lb*  ai*Ul  villi  ■  gu  bmmj  tUntine. 
The  oompound  i*  beivjr,  wbito,  loMaloHi  ayiullinc,  ind  nm\y  iiiMli^g  in 
valCT.  Il  may  b«  taken  in  dow*  of  tmral  gain*  nitboiU  u>*  (Act  but  that 
of  B  purgalivr.  Il  ii  cwnpowd  ct  200  parti  ef  mormrr,  onil  3<I  oT  efalorina. 
It  havcrrt,  tbo  mcimjr  M  madt  cq  corobUm  with  73  pwt*  of  dllorino,  il 
pmlucM  comNtr*  MbKiIHte,  a  Miuilnnaparenl  wUla  Ktti,  ef  an  Mrid,  dm- 
■roiui,  tiMtallk  tait«,  wlabl*  in  wattr  «iwl  okohol,  and  UgMjT  pewnncwi.  In 
thcfo  exasiplM,  it  >U1  bo  »t*a  tbM  ubMancn  coupMOUTcty  tnwl,  nny 
ptodiioe  by  tbtir  unicn  conMuada  of  hJgbjjr  acUv*  pn>p|rTli«o ;  and  that  a 
oeapevnd  ef  ta«  bodio,  wlucki,  in  oAo  propenicai,  if  ukm  tntcnullj,  will  have 
but  a  tli|[lM  cA«i  upoo  tbe  aniiitd  frame,  if  united  in  a  diAnnt  proportion 
mSi  piqre  dntciKtirc  to  lif*.  On  ibe  otbtc  liaml,  hlghl;  actlr*  bodiM  of 
npp«alto  praportko  vill  alao  prodncv,  hy  their  union,  anbrtaitec*  of  •  uid  cba- 
nwler,  and  tbey  are  tlMU  aaid  to  nrwraCM  each  other.  Salphiirie  acid,  or  oil 
of  vitriol,  il  hif  bljr  coiTarive,  Mid  intennly  tour.  If  tirougitt  lata  coalaet  wllli 
anr  tubiuncn  kiauicd  with  refutable  bin*  coloiin,  »>  llicuo  ot  violet*  or  titmui, 
ic  iiiitBiitl}-  cliuit[«*  them  to  a  bright  kH,  a  Dmpcity  which  betong*  to  tD  the 
wUi>  fiaiill*,  or  citbounlv  ot  aodB,  ia  a  aolid  (hat  k  tolubU  in  water,  of  a 
bet,  acrid,  biun  U*l?.  Il  dunft*  the  Uue  eobur  of  ng«CabUi  I0  grteu, 
which  poDcrty  il  common  to  all  alfcaUci.  If  into  a  lotion  of  thit  tubttanoo 
w*  oartfuUy  drop  a  portion  of  (he  fbrmet,  a  feffiik  tSWrooMnee  will  tiinue,  and 
catbonicuid  aitl  beprtnolE  If  iba  eipstiment  beperfbrmed  with  cartv  and 
the  aflhuon  of  the  acid  Uopped  iIm  Moment  the  eaetrewcooe  raaiti,  the  mi1»> 
tloo  wlQ  ba  found  bi  be  wann,  and 
Oram  tbOM  of  ilia  add  or  alkali  froui 

linger  be  aenr,  eonoaive,  acrid,  or  hot ;  it  wfll  Ktve  no  action  on  itgetable 
eoluun.  and  all  tli*  aciiru  pn)p«ttia«  of  the  ot%iaal  bodlca  ara  mM  la  be  nan- 
iraliwd.  Tlie  compoutid  h  tlightly  hitler,  Mlfaio,  ami  coeliag.  If  part  of  tha 
•kaUt  b*  evayoratej  b^  hoat,  a  aolid  wiU  ba  dcpotittd  in  regular  eryttalSno 
Ivmia,  enUed  tulphale  of  mkU,  or  Ola«b«r'*  ult.  Tbe  onerattoN  of  aflinily, 
mhtA  ptoducn  cfanaleal  compoaillon,  axlrti  In  a  body  ni  dlSmnl  dagreai 
tewirda  otlier  bodici ;  and  if  to  a  ecunpoukd  of  tw«  bodies  a  ihitd  be  pr*- 
aenled  which  hoi  a  ilrowget  auradton  br  ridier  of  tbe  eonponmt  part*  Uiaa 
thcY  have  for  rath  ether,  a  dNompoiitioa  will  laie  place,  amla  new  compooBd 
villrfonli.  Cubonale  of  toda  wcompo«cd  of  carbonic  add  and  aoda;  and  la 
tbe  cneriiBrat  above  rtferred  l«^  it  i*  decompoaed.  ibe  aaiphHrio  aaid  uniting 
with  the  aoda,  and  the  caibooic  acid  lacaBliie  In  tha  caaroot  (late.  In  Ilka 
r.  If  a  •oluikm  of  carbonate  of  toda  do  boiltd  wiui  eaunie  liiiM,  tbe  1 


poaaaaaad  of  pniprrtl**  totaRy  dlflhtwl 
wliieb  they  kai-e  brcD  formed ;  it  will  na 


mer. 


I  car- 


bonate of  aoda  will  be  deoBnipa**^  the  oaibonio  acid  will  onit  lh«  iodu  and 
line  eaibonaiu  of  lime  or  chalk,  aaa  caiudc  aoda  wU 
Thcae  aSnitica  are  cotmiueotly  iiniiiiiMilid  ■  An 


anile  wiib  tha  lime,  fonnli 
nmain  in  the  wiluiion. 
fallowing  diifnnu  :— 


Cirbonale  of  toda 


Carbonalaof  loda 


I  Carbonic  add. 

1; 


Soda. 


Stdphutic  acid. 


Sulphate  of  hmU 


I  Smb. 


Carbonic  acid. 

Cotbonate  of  lime. 


Unie. 


fin  tbeae  diagrami  i)m  aobuance  at  boitooi  i*  the  new  oeaipounil,  which  li  pr»- 
tfaitabd,  or  thrwwa  down,  and  tlut  al  the  top  either  cecapea  or  remaint  in 
loMkai   thia  wlion  ia  called  liiglt  tkfliiM  fJinHy.     U  lw»  tmpMiwb  an 
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broiieht  lo^lhcr  in  )uliitum,  >1  noi  onfrvqiMnlly  Iisppcni  Uist  >  yrottm  cf 
dMbl«  ilMompoaitiiH)  and  rompoMtian  occur*;  that  b,  ilic  two  otiKuiitl  bodlu 

of  iii)[radi*nt*  :  ihi*  cumgwitnd  Mitsn  Ilm  docii  dmimiI  doulil*  fbrtiM  ^hiiy. 
]>tMin|Maitiao,  vhifh  cunnot  be  elfoctcd  bjr  uagt*,  tMy  by  double  cbclivo 
Affinity.  Sugar  of  Ivad,  or  acplatv  ot  Irad,  u  k  cumpound  or  BO«ti«  mM  olid 
Und.  Wliilo  vitriat,  or  mlphnlc  of  linc,  i>  conipaandrd  nf  iiiilj)1iiitic  kdd  tiid 
sine.  If  u  B  lolalion  of  MctaU  of  lead  wc  iiupend  a  piece  of  mcuUlc  line, 
WH  •hnll  bars  ki  ncaaula  of  alogU  electiv*  tflinily ;  the  aeelic  ukl  vill  act 
U|)-iii  the  Kinc,  and  tba  Ivad  will  roonur  it*  mttallic  vlnlv,  nud  be  pr»c)|)ltnM<l 
on  Ili<-  Euii:  in  ■  bcmitiAil  KboretecDt  farm,  But  if  a  lolutian  et  oeriBlo  of 
Iriid  bi-  luixvd  trilh  a  lolutiuii  ot  nilphntc  al  xiac.  tlio  aoctio  acid  u-ill  iinil« 
with  iJio  linC)  mui,  at  lbs  wuna  initaat,  ih*  tulpliiitic  acid  will  vomtiiii*  wtlli 
the  Ind,  forming  u  iiwilMble  ptceipital«,  wbich  will  fnU  lo  the  botlcan  of  the 
*«M«I  «UI«  the  ao«lttt«  of  (Jae  lemaini  in  toluiiou.  The  lottcr  u  an  inalaaoe 
of  (loablc  clocliro  aiHnity,  and  may  be  rD|>rotiiiiiod  by  tli«  ibilowiag  dii^taa  >— 


Acrtat*  of  linc 


AoeUt*  of  load. 


/Acetic  Mad. 


tUad 


Ziao. 
Sulphuric  acid 


\  SulpliaU  of  line, 
id.  J 


Sulphate  of  lead. 


H«n  du  otigM  MbManew  •!•  plamd  en  (fat  right  and  loA  of  the  i!lva<"> 
vhib  the  new  ocapeaoda  ooooMr  Am  ta^  and  boUom. 

Having git«B  a  nneral  viawef  tlienature  of  oheniieal  altrnction.  wo  iboll  neit 
frowed  loakatebuMinMtfanBoRaBtflMttMcannMtod  witliihiiiuhjcct  tdaiive 
ID  liftht.  heal,  and  oUcCricity.  rhophonomenBnmiltJn|[froaatb«tnolioii  of  light 
villlw  fouudiii  Ihoarliele'OrTiM;  vre  aliBll,  thtreTdTe,  bthe  prwnt  tkaUb. 
tvtvT  lo(h«  raodianicalprqMrticeofUgfatonlyaafarai  U  nMcuoiy  to  render  iu 
chmniciU  (.-Obcti  JDIalllgiVla.  Whan  ■  pmdl  of  light  ii  adnuUed  [liTouEh  a  hol«  in 
»  windtnr  liinttcr  into  a  darkened  rooni,  and  mode  to  &1I  on  a  iri»ng«lar  gloa* 
wfam.  It  it  turatd  out  of  Ut  naiaral  or  Mtaight-liMd  dirvclian,  and  pmreaud 
ffom  ttUlnf  on  tba  floor,  where  (t  would  produea  «  apot  of  while  light.  iMiead 
of  wfaicb  It  forma  a  luctnun  of  ^dcndtd  eolonn  on  the  wall,  oi  oa  a  aocM 
fJaced  to  roceiv*  ic  ri«ni  thii  clmnnrtance  itappoan  that  liglit  ia  (ompoond 
niid  aaparabU  by  aiMua  of  on  iniqualiiy  in  the  rvfrangibiliiy,  lu  the  annexed 
diofETam  it  t  rcprcatbla  a  ray  of  light, 
winch  fulling  «n  the  priim«,w  diverted 
floin  ita  court*,  and  dlapened  ial» 
oataun  occupying  the  apeM  e  d.  Tt» 
coloun,  proceeding  mm  the  bottom, 
•!«  red,  oruige,  yellow,  given,  blue, 
indigo,  and  tioIoI,  aocotding  to  Sir 
lauac  Newton's  obatrrBtici) ;  but  tome 
nioiK'rn  cbiicivvrs  itatv  tljnt  theni  arc 
o:ily  fed.  Kroen,  blue,  nnd  rlolet,  in 
thn  apeotrum,  when  it  i*  Cbnncd  ai  it 
(hoalu  be,  with  a  very  imall  puiKil  of 
ligllU.     'ilic  liolot  occupying  tha  upper  part  of  the  (pooliiuiii  !■  ndU 

trom  its  coune,  and  ii  mid.  thcrcfcirr,  Mbe  the  moal  reftangtUe^    TItt 

llie  Icait  rcf^angiblo.  Thit  clfecl  i>  vccy  ainular  to  Umi  of  oleclive  attraetten, 
for  the  aamc  glnn  acta  with  dll!cT«tit  lorce  on  dilTerenl  ra\i ;  and  Ihii  Bnaloi^ 
la  Bxtvndtd  by  the  obwiTiilion  that  dlflercnt  kludi  of  glaM.  •«  well  ni  other 
mbalHiOH,  ditpvrne  light  in  diSorcut  proportioni.     If  tbae  dilT-roiitly  coluutrd 

71  <t  light  tliui  icjiaratod  by  the  pnim  be  eoncentrvlMl  on  one  ipot  by  ntMis 
a  leoa^  Ihey  will  reproduce  ooleurlcn  light.  If  the  Ppectrum  prodaead,  ii 
we  have  Uatcd,  bo  minuloly  examined,  it  will  ba  Anrnd  to  liar*  didbrvnt  prw 
pectice  in  difnwii  pen*.     Thus  ihe  red  md  will  moet  Mniibly  aTcct  the 
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llKnnODH4er ;  tint  UshMi  grvm  nyv  are  noM  iliUBiBaliTB,  uul  ifaa  vIoUl  end 
produoM  dia  ino«t  a*cid«a  dmniioiil  rliangaf.  IT  tb«  wbdU  Apw  (omea,  the 
NinriUc  of  iQvcr.  b*  moiittncd  ■lu)  rxpowd  to  thn  diAMBt  ray*  In  ibt  sflt- 
IMlio  tMcUiim,  b  wiU  bv  fiiund  ihit  no  efivol  Ib  prodiMwd  npga  i«  in  the  foul 
nftMglU*  rajv,  vLicii  oKaxUni  hut  wltheul  %Iil.  A  •light  diHolouralioa 
will  b«  MCMioiKd  by  ibe  red  rayi,  but  Ibo  blickeniBg  power  wiU  bs  giaMor  ia 
th«  t{ol«t  ihmi  in  liny  uilior  my ;  Mid  bwjrond  the  vioUt,  io  b  iraoe  ptrhody 
4ufc(  the  oHfCt  WM  Mitl  pnveptibU.  Ttu*  obMrrAtkn  (how*  tliU  Ui«r*  »n 
myi  more  refhuigible  tluui  (how  wlikb  jirodiioe  boal  and  light.  Sir  H.  Uarw 
tbiBnd  Am  a  inlitur«  of  dilonno  and  hydro^ta  aetod  mar*  rapidly  upm  mm 
other,  combining  wiihout  cxplaooii,  wbcn  cxpoMd  to  tlio  rtd,  than  wbra  nlooKj 
in  tlic  riald  niyi;  but  th«l  aotution  of  Dblorino  in  trUcr  bMMne  aolation  of 
tautiolio  add  matt  raiiidly  i»h*.i  plaood  b  tho  moil  r«AauSilo  nn  of  ih« 
ifitctnim.  II«  aliD  obwrvcd  tlut  uic  puc»«oloiuod  oxido  aflcBd,  wheu  moi*- 
ttoed,  nwdualy  niiwd  a  tint  of  tod  ia  lbs  Itoit  rtfrangiblc  nji,  end 
M  Uit  btOfaa  Utek,  but  wm  not  aSbcUd  b  Iho  moot  rvTruBible.  IV 
aimi!  chioijM  WM  praduecd  by  oi^oainf  it  to  ■  tirnvnt  of  hydrogMi  p*. 

lit.  WoUwlM  found  that  niaiaa,  npOMd  lo  ih#  riolet  layi,  atmtA  rapidly 
from  ydlow  l»  groMa.  MM.  Our  Luuac  and  TlirBwd  appliod  tlio  Mm* 
inSntnM  t»  a  nwoiu  mixture  of  hydronii  and  chlntuM^  wbcn  im  cxjiloidon 
innediatdy  took  plus.  By  placiw  uoall  bfta  of  catd,  ooal«d  ahh  nuiMl  hom 
rilrn',  or  lluU  Bhlab  of  thow  mued  gtMa,  m  diScicni  pntt  of  (he  iiKCtmRi, 
M.  Benrd  veriwcd  ibe  former  obtemtioM^  of  (he  ohemii?^  power  MquinDs  iu 
Biuinuun  in  ih«  *!olM  nty,  wid  oxiilins  tT<ii  btyond  ii ;  but  h«  ■!»  Eoond  fay 
Itavinf  (hn  tctbi  a  anfflcicnt  tinia  tn  ua  indigo  and  blue  layi^  a  M(c«]ilibM 
eOeet  was  produced  tn  thtm  alatk  U«  ooneentnttd  by  •  icna  all  loot  povtimi 
of  the  ■peAnim  wUen  aslMda  fttim  tho  gnn  to  ib«  eitrtn*  beundoiy  of  tha 
violet,  «nd  by  nnMhtr  ltd*  be  eollrctcd  iha  odm  balf  of  lb*  i|>«etnun,  oonn 
prcbendbf;  the  ted.  The  lalict  fonned  a  focus  of  iilul«  Kgbt  lo  brSUaat  that 
fhp  eye  could  not  endun-  it.  yet  in  Iwo  houti  il  ixroduccil  no  atmlble  (Aet  on 
miimle  of  lilrer.  Oti  the  conlrarjr,  (he  bcui  of  tho  atlUT  balf  of  the  aptttnipi, 
f  hum  ligltt  and  Urot  vcro  &r  Icm  uitonae,  hiackaned  t^  mariato  In  I«d  mlnuUi. 
'I'lic  lun  bcAOii,  in  tnvoraing  n  odouied  daw^  prodnce  unular  eSecla.  Tliui, 
tlip  chlotlds  of  tilvFT  aequim  •  Uack  luU  brhind  a  blue  or  tlolel  gtnu,  but 
data  not  blacken  haliind  a  red  or  orang*  ghua.  On  tlM  othar  band,  it  bccoisM 
rod  baUnd  a  red  gtam,  and  (hat  mueh  more  qukUy  thin  even  in  tbe  eoUi 

Xdran.  With  teapot  to  the  light  emiltad  by  gaui,  even  lb«  btigbl  Ucht  of 
laat  gal,  trtion  conoenffated  m  aa  to  pradoea  a  MnoiUB  dcgrca  oChaa^ 
ootaiiened  no  cbaage  on  tbe  oolow  of  muiiaie  of  lihw,  nor  on  •  nixlHio  « 
(Uorina  and  h^dn^ ;  while  tha  ligbt  anitiad  hy  eletviaad  ehareMl  ipeedUr 
■Acialba  ■ninaie,  and  caaKalLcaegaM*  to  unite  ranidli',  and  ■nnwiiiaaa  witli 
emlofion.  Sii  U.  Davy  Imb  mnarfced,  that  tbc  refiactioB  and  elRola  «f  dw 
•oCir  beam  aAr  an  analogy  U>  tha  agenciaa  of  aladiidly.  In  (Iw  vehate 
circuit,  the  maiinMUH  of  neat  •eenu  to  bo  at  the  nodtira  pole,  where  ika 
power  of  conthiaing  with  oxygen  b  given  to  hodMO.  and  ttw  *fMio^  ef  raadeiinw 
bodia*  inflaittomUe  n  axstM  at  (E*  ofipcaile  MriiMe ;  and  dmilar  dienuail 
elAcIa  an  produeed  by  negative  clcetticity,  and  by  the  moat  rcfrangibla  ray*  of 
Um  aoUr  bMoi.  la  Mnarnl,  in  notore,  the  eOecti  of  ibe  adar  rmr*  are  my 
Mmpouaded.  Healuijr  **gelaiIoii  deptfufa  ujran  tha  ptaMnoo  of  the  aclar 
htana,  or  «f  ti][ht;  and  wholat  tbc  heat  ghrca  SoldiRr  and  mobility  tn  iba 
fVgetubb  juiftB,  elMnical  «<Mt*  likewiia  are  ooouiamd— oxygen  ia  lepiniad 
froin  theai,  and  laflanunabb  cowipaunda  formad.  flnnta  (k^irired  <if  light 
beooma  whit*,  and  contain  an  axecia  of  aaoefaatine  and  aqueowi  iiarticloi,  and 
iovcr*  owe  the  vnrie(y  of  tbdr  buoi  to  tlic  inBoence  <d  the  anlar  beaiBi.  Even 
anlmala  reqsire  (ha  ywatnre  uf  the  ravi  of  iha  nil  tnd  tlt'u  ooloun  warn 
anatarially  to  depend  upon  ibe  ehcBiical  Lfiuenen  of  tMae  ray* ;  a  eompwiNin 
between  the  polar  nnd  trapt«Al  aninuli,  and  between  (he  paiH  of  tbcir  bodica 
•xpMMl,  and  thooa  net  expoacd  to  li|rbl.  «ben  (Iw  cometneH  ef  tlii*  opanMn. 
Iiwht  !■  piadixad  ha  aevenl  natiiTa]  openllon^  moat  of  whkli  BMy  no  con- 
•iJtetd  in  (lia  place.     If  tuo  picoM  «  qaaru  ba  nibUd  topthcr^  light  in 
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pt«<liic*i)  evm  iimlpr  wMtr.    Alinn>n)icric  as,  or  ox}';i;Fn,  qiiiclclj'  and  vioimtly 
■wsnprtuttl  in  a  glMi  lyrins*,  of  a  gLu*  boll  IUImI  wilJi  tlic  iiiitcr,  iiiid  MitliWalji 
tirotra  in  ruuo,  produoci  tiglit.    Lighl'accanipwiics  iiitcnac  litnt.    Air  lia  ' 
up  to  POO"  Falir.  and  nude  to  bll  on  jiikm  or  nwttil.  cnrcli,  &c.  miiiinuoie 
I.I  litem  the  power  of  ridialin);  lixhL     Tho  flame  exhiliited  iu  llio  liuniinf  i 
rhiitcoal  and  phosphoro*  it  merely  llie  ignilinn  ef  the  kIiU  paiticlc*  of  th«i  _ 
bodiM.     At  a  crruin  «1«v*i1dd  ot  umfwratur*,  alHiiit  800"  of  Fuhr.,  all  tiAM 
bodie*  btKin  id  ^vti  oiit  HAl.  and  Uio  mim  cdbrt  n  pioducrd  in  vacuo  b|i] 
iraDBmitiing  valtoio  clcttrieiiy  thfcagli  a  mcuJlic  wite.    The  photphoroMMKaj 
of  nioarati  i*  anothrr  loant  of  lieht.    If  fliior  tfiar  be  entnJif  jraunded  «iid 
plaoed  npon  a  mai*  of  iron  hcatrd  below  reJncu,  it  will  giva  out  •  buutlAil 
grrea  lighl ;  thii  property  ii  pMWiaed  by  quarU,  lopaj^  phoiphalo  «lriiaa^  Midi 
a  T«Ti«ty  «r  other  miucralt.      Then  w  alio  ■  cku  of  bucLiM  calUd   tr'" 
fliMphoric,  wliich  omit  light  upon  anoniN  to  aav  kithlr  luminoai  body; 
mon  pov«(fiiI  of  tbcM  ia  «  com  pound  diM«T«r«d  bf  CantuD,    If  throe  paru  ■ 
calcined  o)«ttr  thella  in  ponder  are  miud  vith  one  of  flour  of  eiJphur.  andl 
the  mixture  rammed  Into  a  cnituUlo,  and  intiilod  for  half  an  hour,  wa  *hdl  ftndl 
tliHt  ikf  bright  parts,  on  eipoiure  to  the  nin-brain,  or  I-i  the  roinniDn  daytigk^  j 
ot  to  an  drttric  eiploiion,  will  afqiiite  tho  faculty  of  *Uiniiig  in  tlie  dark  lo  tt 
to  render  viiiblc  the  figui**  on  tlic  dinl-pUttf  of  a  votcli.     After  a  while  th»J 
will  «eue  (o  iliin« ;   but  if  the  powiln  be  kept  in  a  well  oorked  pbial,  •  nevJ 
cxfonirc  to  the  lun-lH-ain  will  rMtore  tlio  utinintuDcnce.     Whpn  an  eiMtrisH 
diaehetge  ii  lraxi(niitt<d  nlaiijc  tho  nirbcoi  of  col^  bodiet,  a  toUMwhat  duiab 
pboephorfHtncc  iioccaiioncd;  tliiu — 

Sulphate  of  barytM  givca  a  biigkt  gtvm  li^l. 

Acetate  of  potaA     .    .    .  briDknt  p««n  L|ht. 

Succinic  acM ditto,  note  donwe. 

Loaf  nigw      4    ■    ■    •    •  ditto. 

Selcnilo  .......  ditto,  but  IrvuienL 

Rock  ciyMal red,  aad  ilien  trlillc. 

Qnarli dull  white  luht. 

Borax faint  gntn  UEhL 

Botacie  teid bright  gram  UghL 

Canton '■  pyropbotou*  pTOdUMB  MOre  lighl  by  Ihla  treatment  than  anv  olbM*] 
body,  but  iivurly  every  native  mineral,  excapt  tnetnlUc  ohm  and  metals  MemM 
luiiiinoiiiL  by  iin  electric  explouon.  Lij[bt  »  eln  emitted  b  ootain  eliemieolT 
cbuiiK'if  where  no  acniible  heat  ia  perevived.  Marine  auitnali,  both  living  anjT 
drai],  vinit  light ;  a>  the  ihell  fitli  called  pkoUt.  the  nrdliiM  •AofpAorM,  and.j 
other  molhtttv.  When  deprived  of  life,  marine  litbt*  in  general  aMnl  to  abonadj 
in  tliii  kind  of  light ;  unang  inncls,  nlio,  levenl  fpMie*  otfiJgw,  tit  InnieiB* 
Hy,  Mild  of  lampt/rii,  or  glow-woria.  Roltvii  wood  and  peal  earth  alio  cviit  l^k 
copiouily.  Till*  lutninoiu  nialter  may  be  Ktiiuiled  fram  the  bodiet  of  oniiBUll 
by  iiainernnK  them  for  a  ihorl  time  in  diiutp  (aline  (olutiiini;  one  part  oCj 
nilphate  ot  manieiia  in  eiubt  of  water  in  llie  moit  convenient  meattruum  Aipl 
ibia  pirpoH.  I^»li  water,  hpiiit  of  vine,  nnd  dilute  addi,  deattcy  the  luniinor* 
property  nltoaother,  nhile  ageullc  bval,andoxygeuga«,  InotMM  thebrjghlae 
ef  the  photphortiaenea. 

The  next  iiiiporliinl  aftnit  in  eliemical  ini-csligntiont  it  Am(.  Many  ehmUtta 
have  oMiiidcrcd  beat  or  caloric  ai  a  material  lubilance^  capable  of  cotorinfc  inUkj 
cmnbinalton  with  uU  otb«r  kind)  of  matter;  but  recent  tnvcatigaliooi  teem  W^ 
put  it  and  lifcbt  upon  the  Mme  |;raun(t  and  abov  them  to  be  but  certain  elatM'  | 
of  matter,  brounht  about  by  the  uoduktioiu  of  an  exceedingly  tubtile  etbak,, 
wbich  i>  conBidiral  to  fill  all  the  apace  in  the  unireme  not  occupied  by  oUiOI.] 
niBiter.  H«al  apiKun  to  bv  an  anu^niit  principle  la  attraction ;  widle  lh4 1 
latter  bindi  together,  the  fomtcr  Icndi  to  itfarate.  the  parti  iif  bodlra,  ftrak] 
expanding  them,  tlifn  rcdiiciitg  tbein  to  tile  li^id  *tat«.  and  finally  to  thdt  j 
*t  goa  or  vapour.  SomMinee  it  docompoeM  a  body,  MparUiiig  it  iiilo  Ita 
fnudnate  or  ultimate  olementt:  m>  powetflil,  bideed,  b  beat,  aa  a  repuUira 
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Rgcttt.  that  tbcn  cbii  b«  m  doiik  ihni,  Ef  ibe  tnniiwralnr*  «f  ■&•  glob*  ir«n 
utHcMndf  IncTOMed,  every  Mitiil  mas*  oo  ib  wifttw  wouU  beMoae  Ui|Hiil,  luid 
ovciy  liquid  aitiuna  ilio  *t&t«  of  va|iniir,  W«  bar*  an  illiulntiiiD  nf  iliis  oon- 
wquMM  in  tht  dUEinM  KtUa  of  Im  nmc  body  mi  diflWmt  poiuprili*  pMlli't 
•urftc*.  Thai  mow  bedie^  u  butCtr,  oil,  water,  &c.  which  rxUt  only  as  (ulkli 
at  the  polta  ef  ()h  eurtb,  ueptvteMy  liquid  *t  th*  MUilor.  Ktbtr,  whith  it 
a  llautd  iu  lliii  Ulilado,  can  nnly  cxiM  m  a  vapour  in  Ins  lorifil  rrj^inni  of  tlie 
OMtUi.  Utreury  a)to,  which  wc  Me  alway*  in  the  liquid  ((air,  may,  by 
expoanre  t«  the  intmaa  eold  of  a  sortlietB  tky,  b*  <«av«rwd  laM  a  wlid 
laiMal  lllc*  UaiL  Th«  miMt  immedial*  aod  fctnrttl  etfcti  af  heat  ia  cxpanaian. 
Jf  npokeroraniraohUlbepIacMlinB  An,  il  becooin  healed, and  aaMiM* Ihat 
itatc  ahich  IB  called  i^itiuci ;  at  which  tuna  IM  U«ip>rnl(itv  U  DNkfly  equal  la 
that  of  iIm  anrroundin^  fuel.  In  Ulco  manaer,  if  a  etip  of  <ald  water  be  jilAccd 
vitlila  a  Towil  of  hot  water,  ibe  two  ipMdily  become  aC  the  mne  leaipeialure, 
the  one  giving  out  oaJorie,  and  lh>!  olhor  leesivlag  it.  IT  iiow  eilhtr  at  (beae 
bodin  thai  Live  cliBDgcd  llieittempemiiTchocxaitiined.it  will  be  found  to  havo 
duinfced  iu  bulk  aW  Tliia  oxpantion  of  bodita  by  h«a^  and  their  <o«i*o^icnt 
(onirncikm  by  cold,  aro  fad*  of  tha  kighaat  Jmporlarica  !n  the  arU.  Tlie  BinouiU 
of  Ojniaualon  in  difleicnt  aubatiineca  bf  n  knovru  inereosc  of  trmmtalure,  hai 
Iberaore  been  ttrrfullj  itudinl,  and  a  variety  of  rtmilti,  more  or  Icai  aoeurale, 
liaT*  been  oblolnod  hf  difforrjit  ripcrimeitliditla.  Tho  properly  of  expatwon 
by  heal,  and  cotMrnebon  by  cold,  appean  lu  belan|>  to  ntaily  all  bodloj  upca 
■rliiob  czpninwiib  havo  bpni  made ;  at  Inaii  >»  ilul  elan  of  bodin  wlurh  oe«n- 
pOM  Iho  mineral  kingdom,  for  among  vcgelaUn  tha  oK^t*  of  liHt  ar«  w 
mixed  with  other  cffecb,  that  il  it  diffictiU  lo  diuiaguiih  them.  Scone  niaeeali, 
loo,  aa  dty,  and  •everal  mulaHie  eubiUncfa^  have  been  cvntlitrred  aa  eieep- 
lioM  to  (ha  general  law  i  biti  a  more  minule  iavoeligotion  hai  ihowo  tlint  ihey 
Ota  only  aflparcnL  Clay  contract*  ia  oonavquence  of  the  expuluon  of  moi*- 
lure,  and  tu  iftdpUM  Auion  thM  «ccun;  ud  aome  of  ih«  meuli,  u  iron, 
bUwutli,  antimony,  in  fuilon,  expand  in  lbs  act  of  a*itlng  or  aolidiiyingb  hut 
•fltrwatda  euitract  ai  they  cool.  Tho  force  with  which  bodie*  cspaad  ia  to 
great  as  lo  ovetoome  erny  mirtaore  that  ii  oppoted  lo  It  Hie  gimenl  bet 
of  the  ripHniica  of  tolid  bodiaa  bv  heat  ti»y^  he 
■«rn  by  lakiof  a  metal  cylinder  a  i  that  will  jmt 


6l  into  a  gauige  c  J,  and  pm  ihiouch  a  cfatnlar 
bote  «  when  cold.  \Vlion  inndo  red  hot,  It  will 
bo  fbund  ao  much  enlarged  oc  to  be  iecapahia  of 
poMing  tbroagh  tb*  hols,  or  fitliag  fntv  ih«f 
gau^  tbui  pravii^  that  It  ha»  been  onlaigtd  In 
all  tu  dimcauMt*.  The  cubic  or  lolid  cipan- 
aioD  ia  alvaji  ibtoe  timm  gteatn  diaa  tho 
llatar.  For  exaapln,  if  the  expaaiioB  of  a  rod 
of  Ued  be  cne-tentb  of  iU  length,  the  wiiole 
ezpanaloD  will  bo  tbroe-wntha  of  iu  hulk.  Tha 
ea^Nunioii  of  Bquidt  may  bo  made  ovldent  by  KUitig  a  Itomioe  tUak,  or  any 
bottle  with  a  un«ir  nook,  with  coU  valor,  and  then  applying  heat  la  it ;  ih« 
fluid  will  Mon  be  ob««rT«d  lo  Sow  over  the  nionlh  of  the  bottle  in  coiM«^en«e 
tt  iu  bcrrurd  bulk.  Thi*  fact  !•  alio  fomlUarly  Bloitrntod  by  m«an«  of  au 
otdinaiy  in- kettle,  wliich,  if  it  be  quite  filled  withcold  waler,  will  be  tinaUelo 
contain  the  iacMatod  bulk  McatlotMd  by  iMal,  a»d  will  Mnipqueniiy  ditdiatxe 
a  poMiein  «f  lU  eooteoU  over  tho  hwlb  Icng  before  ibe  uMcr  rencliM  Iu 
bmling  poinC  Tlio  expanaioa  vt  air  may  be  (bown  by  a  amilar  apftaralM.  If 
tha  SmIc  AiU  of  air  be  inverted  witli  tu  mouth  under  water,  ai»d  the  Same  of 
a  lam^  e*  caadlt  be  applied  to  it,  the  ait  will  be  exiMnded,  and  will  b«  onh 
Moapuu  from  the  mouXh  of  the  flatic  in  larn  bubble*.  If  tho  flame  ha 
mnMVM,  tha  ab  will  cool,  gmdnally  contract  ba  dimennonl^  and  tha  wain 
will  niib  np  into  the  vend  lo  &II  the  ipaco  vacMed  by  tho  a!r.  The  oxpaatioM 
of  tolid  beoie*  u  aicertaiQod  by  what  i*  veiled  a  pyrometer,  for  the  conMnMtion 
of  which  •««  it*  nMn«.  Tlip  incat  general  facU  eoDnecied  villi  expoDunn  are 
0*  leUowt:— 1.  Nevly  oU  loUdtt  Uqutdi,  and  gui*,  arc  e>|MoiIi.Hl  by  heat,  and 
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coatrected  by  cold;  and  of  theie,  tbe  gaaaa  are  moit  ezpaiuible,  and  tolid 
bodiei  leait.  2.  Uifierent  aolids  aad  liquidx  axe  difierentlv  expanded  by  the 
BBine  degree  of  heat,  hut  gaiei  and  vapours  are  equally  and  equably  expanded 
by  equal  poTlioni  of  boat.  3.  Id  the  aame  body,  whether  laUd  or  liquid,  the 
expaniioii  by  a  given  quantity  of  heat,  ii  greater  et  higher  than  at  lower  tem- 
peratures ;  but  in  gaie«  and  vapoui«,  the  expansions  are  equal,  by  equal  addi- 
tions of  heat  at  all  tempersturea.  4.  I'he  ezpanaion  of  atmoBpheric  air,  gases, 
and  Tspouia,  not  in  contact  with  the  tiquids  from  which  they  have  been  gene- 
rated,  is  equal  to  one  four  hundred  and  eightieth  part  of  the  bulk  they  occupy  at 
32*  of  F^renheit's  thermoineter.  Tbe  otwolute  dilatation  in  length  of  seTeral 
«f  the  most  generally  used  substances,  ii  shown  in  the  following  table  :• — 


Glass  tube 
Plstina  . 
Iron  .  . 
Steel  .  . 
Gold  .    . 


_i_ 

I14S 

1 

1131 

_I^ 

M« 

J_ 

aoT 
I 


1 

Ml 


Brasa  . 
Silver 
Tin     , 

Lead 
Zinc   . 


Copper    .... 

Glass  from  32°  to  2]2o  of  the  thermometer 
Ditto   212  to  392 


I 

m 
j_ 
wt 

Ml 
I 


I 

iia 


Ditto    392   to  372 i 

liguidi  in  buli. 
Muriatic  acid  (sp.gr.  1,137) 
Waier  saturated  with  salt 

Water 

Mercury 


JUcohol 

Nitric  acid  (sp.  gr.  1.4)    . 

Fixed  oils 

Oil  of  hirpeutine  .  .  . 
Sulphuric  etlier  .  .  . 
Sulphuric  acid  (^p.  gr.  1.65) 


ExjKtntiim  of 
I 

0 
1_ 

e 
_i 
II 

I 

14 

\^ 

14 

1 

IT 


Apparent     expansion 
mercury  in  glass  .     , 


of 


■ 
u 

M 


One  of  the  most  important  apphcations  of  the  expansibility  of  liquids,  is  in 
the  construction  of  the  thermometer,  which  consists  essentially  of  a  dosed  tube, 
conlainbg  a  liquid,  the  expansion  erf'  which  can  be  conveniently  observed.  To 
construct  a  thermometer,  a  glass  tube  of  vely  small  bore  ia  usually  taken,  end 
a  bnlb,  globular,  cylindrical,  or  conical,  is  blown  at  one  end,  which  bulb  and 
part  of  the  tube  are  then  filled  with  perfectly  pure  mercury.  The  tube  muit 
then  be  hermetically  sealed  by  melting  the  top  by  means  of  a  blow-pipe  flame. 
Previous  to  closbg  the  top,  however,  the  mercury  must  be  exposed  ia  beat  so 
as  to  completely  fill  the  lube ;  and  while  the  tube  is  liilt,  the  sealbg  must  Iw 
effected.  When  the  mercury  coots,  the  surface  will  subside,  and  a  vacuum  wiU 
be  left  in  the  upper  part  of  the  tube.  Tbe  thermometer  ii  then  complete 
except  its  graduation )  this  is  accomplished  as  follows : — The  bulb  is  to  be  plunged 
into  snow  or  ice  (hat  ia  just  melting,  and  a  mark  made  on  the  tube  at  the  point 
at  which  the  mercury  stands ;  this  is  colled  ihe  freezing  point ;  and  in  the  thermo- 
meters  common  in  thin  country,  called  Fahrenheit's  (from  the  inventor's  name), 
it  is  marked  32°.  The  tube  must  next  be  placed  in  boiling  water,  or  its  steam, 
in  such  a  way  that  the  whole  of  the  mercury  may  be  exposed  to  heat.  Whan 
the  mercury  has  risen  and  is  stationary,  another  mark  must  be  made  ;  thi( 
denotes  the  boiling  point  of  water,  and  is  marked  212°.  The  space  between 
the  tmihng  and  freezing  points  must  next  be  divided  into  ISO  equal  parts,  and 
tha  eraduatioD  is  complete.  In  the  centii^ade  thermometer  used  in  France, 
lbs  oeesiiig  point  ia  marked  0°,  and  the  bmling  point  lOO",  the  intervals  being 
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dWIiM  into  100  ttfoaX  parti  or  digraw.  On*  iwgnc  of  Fkhrvulivit  ii  Ibcra- 
Awe  vqwl  to  fimr-niittlw  of  tbe  oeatignde ;  aod  otu  of  At  ecntig^TKle  u  aUr- 
TiMnlu,  oar  2j«  FthrvntipiL  TUi  ii  but  a  bntf  aod  gMtnJ  tMW.  Tor  AuiImt 
iuromatliin,  «c«  TaiKwouiTiii. 

It  luu  been  alr-nd}-  slJtn)  thai  floiditj  ia  Ae  tcnilt  of  Iwu.  &tnr  aolU 
itw}^  b«  liqtiulicd ;  aiid  mnny  «r  tbtni,  m  w«1I  at  li^uMb,  may  h«  vaMnaed  at 
a  certain  elevation  of  leancniture :  aod  tbue  can  b«  Hill*  doubt  Uiat  «T«ry 
llMWB  lioiud  flisf  )»  aolidilied  tf  ««  putaeucd  tbe  iDcaai  of  niffldrnl^ 
mhicIlM  tB«  lauponttiire.  Stvtral  of  ih*  gasM,  br  ibc  uoitMl  opfnttMi  of 
ould  aiiJ  pccHun,  hare  nlroady  bcca  nduoed  to  (be  fluid  Hiil«,  and  opaily  rrrty 
itiOKB  lii|ui^  oiBV  bt  frotva.  Tbo  t«in|>trat«irB  at  vliicb  a  lolid  bc<iy  anumis  tho 
Uquid  ilau  ia  calltd  Ita  fining  or  m«]tiRe  |wlBt.  ITiIk  utbttaiict  bo  drdiuarily 
ia  the  Itqiud  trale,  tbii  point  will  beittlncii^,  ccnctvting,  or<o(i^AUiig:nolBi. 
Tha  «ancroting  ot  Magtt^ttg  tmipf  tatiin-i  of  varioiu  ntauiicc*  vrill  be  round 
ia  Ibo  folkitring  tabic  ■.'— 


Of 


SuJpharie  ether W 

IfiauSd  anuaoala     .    .    .    . 

NiUMacld<<p.Br.  1.421)     . 

Ditto       (sp.gr.  1.3:19)     . 

Suli)burie  acid  (*p.  gr.  1  .S3TG) 

,  Coniunoa  talt  26  +  water  7i  . 

iDUio  23.3 -f  ditto  7  7.S. 

Oil  «f  lurptnliiM    .... 

Strang  triiMs 

BM 25 

CoiiiRiooaalt'f .  1 6  ittalnQ.SM    27.S 

Milk 30 

Waiec 33 

(Hivo  oil 30 


4S 

13.A 
2.4 
I 
4 

7.2 
14 
20 


40 

lOH 
112 


Sutph.  and  phj*.,  tiquat  paru 
Sut[!(iunDaci4(>p.gr.  1.76)  . 

PbOBplwni*    .... 

SpmnaoMi     ...... 

Potaubm 136.4 

Yellow  wax M'J 

Vhltawax IS.^ 

Sodium lt>l 

SnlfAuT 318 

Tin       442 

Bimmtfa .470 

Uad 012 

'lime aso 

Tlie  t«npmiuT«  at  wbicb  boiliM  inch  b  filled,  but  tbt  ocnmlina  point  b 
nwdiAtd  b^  circumiSiLiioc*.  Many  Lii^uidi  may  be  coaled  cooaidmUy  bdoir 
their  UMinl  Uvniiig  p»iiiti,  brftnw  tbey  aHOOM  (M  toUd  •(«>«.  Hi*  b  tba  ca*a 
with  waltr,  which  may  be  «o«M  1U>,  or  arcM  20*  below  ita  congealing  point 
Wilboul  (reeling ;  but  if  a  nnaD  ipicula  of  ice  bo  dropped  into  it,  or  the  water 
«MU«d  (o  ribnili'.  It  will  iiiMantly  aotldify.  The  mbi*  phtnoniena  ocuiir  Willi 
(alloc  Mlndan*.  A  hoc  catiifaled  rdaiioit  tf  Mlphata  of  ao^  may  bo  cooled 
lu  60*  under  a  fditi  of  eal,  ud  it  will  rmain  liquid,  and  bear  to  b«  noted 
•bout  in  tbr  band  witbout  any  ch«iigc ;  bal  if  tba  T*mti  oonlainliig  it  bt  phcod 
on  a  vibrating  laUe,  oyitallimioa  will  inflantly  Ink*  plat*.  Qno  romarkable 
fuot  attend*  the  cooltng  of  bodiet  bdow  ibeit  uniat  freeiing  point ;  vis.  at  th» 
liwtaat  toUdlficaiinn  occut*,  tbo^  t«np#r«iiiro  of  iho  mat*  imm  le  tbe  proper 
freonng  poiM.  Thm,  if  a  ponioM  of  water  be  placed  in  an  otraoapbtre  of  21", 
tae  UfUM  will  cool  and  remain  Quid  at  ihit  tnnptruute.  till,  by  touciiiof,'  it 
wilb  a  plec*  of  ior,  ot  (-.Kiting;  I;  to  vibomic,  wo  luake  it  ftecu^  whan  it  iailaally 
rlMt  U>  33*.  or  1 1*  above  the  wirnnmdiag  medHUM.  Tkit  cnrioiii  fitct  wu  Gnt 
exiilaicrd  by  Dr.  Bbck,  and  pivo  iia*  to  tbe  knowledgo  <i  tbe  latnil  bent  or 
ealBrla  of  Hiildity  uf  bt^Jet.  Dr.  Black  nqMndod  two  fdaH  ||l«bta,  of  Iho  itme 
MM,  near  owh  atbtr;  tbo  on«  fiUnl  with  ioe  atSS^  Um  other  wilb  waMr  at 
33*:  in  half  on  liour  tho  water  bad  riaan  l«  40>,  but  II  took  tea  boura  and  a 
bair  lo  lively  the  io*,  mid  beat  tbe  limiting  temperature  to  40^.  la  thb 
exprrlnMnt  we  obwrre  tbal  7*  of  beat  «itvr«d  the  gbbe  in  I  balf-bonr.  bat 
HI  hntf-hoin*  were  rt^uired  M  melt  tha  Eeo  Hnd  rab*  tla  tamperatuta  to  40>. 
If  Ihxn  the  pndiict  7  X  21  =  147'',  we  aubtnol  T",  which  iba  walar  wae  aibore 
Si",  w«  have  140°  a*  tbe  meoiuio  of  n  qttamky  of  b*Bt  tliot  baa  eoteted  the  (ub* 
tlaaoe  without  being  apfrMiable  by  llic  ihtnnonrtar.  Anntlier  tiMpte  '*Pf^ 
meat,  (bowing  tb(  aitno  reiull,  it  made  by  ntixing  a  pound  of  pulvetiud  ioe 
M  32*,  wilb  a  pound  of  water  bpaltd  to  1 73^ ;  t)M  ire  ia  tnatontly  mellrd,  but 
the  teiDMratnie  b  coly  32*.  Hma  ibeu,  140*  uf  heat  hn>«  dbapftarrd  wjtli* 
out  niiing  ibe  lemiieraiura.    Fntni  tltii  <liciiiuilum,  the  oiiantilir  efbeat  that 
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kliTBTB  diuppean  vhen  a  body  uaumei  a  fluid  tUte,  u  caUed  latetU  heat,  at 
caloric  of  fluidit]'.  The  latent  heat  of  difierent  lubitaDCei  varies,  aa  maji  be 
•eeo  in  the  foUowJDg  table  b;  Dr.  Irrins : — 


Sulphur  . 
Spermaceti  . 
Lead  .  . 
Beei'  wax   . 


143.68 
145 
162 
175 


Zinc 493 

Tin       300 

Giamuth 550 


The  quantity  of  heat  that  diMppeara  in  the  liquefaction  of  Eolids,  explaini  the 
origin  of  that  cold  which  always  accompanies  solution,  and  enables  lu  to  apply 
the  process  of  artificial  cooling  by  what  are  termed  freezing  mixtures.  Snow 
and  salt,  when  rapidly  mixe^  dissolve  and  produce  a  reduction  of  temperature 
equal  to  38>.  The  more  rapid  ibe  liquefaction  the  greater  the  cold  ;  hence,  if 
the  snow  and  salt  be  placed  in  a  pan  over  the  fire,  and  a  glass  tube  containing 
water  be  immersed  in  it,  the  water  in  a  few  secondi  will  be  found  frozen.  The 
Bolution  of  all  crystallized  salts  is  attended  with  a,  depression  of  temperature, 
which  in  general  increases  with  the  solubilitj  of  the  salt ;  the  like  occurs  with 
certain  metals.  If  a  solid  amalgam  of  bismuth  be  mingled  with  a  solid  amalgam 
of  lead,  they  become  Suid,  and  the  thermometer  sinks.  A  variety  of  experiments 
have  been  made  on  the  frigorific  effects  of  different  mixtures,  some  of  which 
are  stated  in  the  foUowiog  table,  abridged  from  Mr.  Walker's  Ea^erimaiti  on 


I. 

Ftigorijie  Mixtura  wiihoal  let. 

HiltUB. 

Puis. 

«(coM 
prodncq) 

Muriate  of  ammotiia 
Nitt*te  of  potaih     . 

5 
5 
16 

From  50.  to  10^ 

40 

Sidphate  of  soda 
Diluted  nitric  acid  . 

3 
2 

From  SO  to  3. 

S3 

Nitrate  of  ammonia 

I 
1 

From  50  to  4. 

46 

Sulphate  of  soda .    . 
Diluted  sulphuric  add 

5 

4 

From  50  to  3. 

47 

2 

Frig 

wificM 

asUarct  with  Ice. 

Snow  or  pounded  Ice 
Muriate  of  soda  .     . 

2 
1 

From  any  temperature  to  5. 

f 

7 
4 

From  32  to  30. 

62 
72 

Diluted  nitric  acid   . 

4 

5 

From  32  to  40. 

Muriate  of  lime  .     ■ 

2 
3 

From  IS  to  68. 

S3 

Muriate  of  lime  .     . 

8 
10 

From  68  to  91. 

23 

Diluted  sulphuric  acid 

Similar  phenomena  to  those  that  take  place  in  liquebction,  occur  in  Tapot^ 
■nog  any  liquid.    If  a  vessel  of  water  he  placed  over  the  Sre,  a  wnud  ii  pro- 


CHEMISTRY.  SM 

duwd  by  the  lucceuiTe  TaoorUMlon  nnd  cimdenM>I«ti  of  tbi  pvtidn  in 
csotAct  vith  ihg  holtnns  or  la«  voud.  A>  the  liquid  inercMC*  in  tiMl,  tlm 
W>ani  btaomo  loudnr  bll  it  lermtaiUci  in  cbuilitkin.  Al  ihit  peout  the  ton- 
fvaXan  D*a»i  to  riw,  and  Temaaii  tMiotttry  tiU  ih*  >bdU  of  tliO  liqjaid  it 
tvaporalcd.  To  uccrUin  the  qiuntit;  «f  Mol  consmnod  in  Tapoutitinf  « 
pTCn  quantity  of  w»ter.  Dr.  BliLck  wt  a  tin  cup  full  of  waWr  M  50*  «a  a  nd 
liot  iron  pUle ;  in  4  niiiwl«i  it  icoofat-il  tho  boiling  pcdol.  ukd  ia  30  ntniMM 
more  it  wu  all  boiled  olK  Prom  30*  to  212*  Ibe  tiae  ia  162*,  which  watniDod 
in  i  maniini  but  it  took  five  timti  ai  long  to  bo  tonvortid  iHo  rapa(ir;n»cM* 
182  X  S=8I0*  El  Oio  qiiantilf  of  boat  thai  dluippMis,  or  it  Ttndnid  kttst  In 
the  conTcrsion  of  •raXer  Into  (tMm-  By  lubtrqueut  •spcrinienti,  tke  latent 
boat  of  Meant  u  found  to  be  SOr,  or  1,000*.  The  point  at  vtilcb  lii)«lda  onilt 
vapour  of  raiu)  l*n*ion  with  th«  titroeqihtf^  wbieb  ii  ilieir  trao  boiling  paia^ 
dlMfi  in  diKient  liquid*,  ai  may  be  tMn  in  tke  Ibltooiiig  table; — 

lolUDipMan. 

Rlbcr  ftpTC.  grav.  0.736S,  mUB') tC» 

Alcohol  ((pec  graT.  0.S13) 1T3.S 

NlUio  Mid  (tncc.  erav.  tJtOO) 310 

Water 313 

Saluratcd  Kdutioa  of  ata  >all SM 

Mu(iMfcaold(«p««.gtar.  1.094] 333 

Ditto  (>po&  grav.  I.I8) 930 

Oil  of  tnrpeniiiie  . 819 

Sulpbufic  acid  <(po&rra*.  1.3) MO 

Ditto  Uf«e.  gnr.  1.848) 000 

PhMpDonu 6S4 

Sulpbur       a7o 

LJnMcdoit 640 

Murcury 0M 

Tbe  bailing  point  of  tbo  «aroo  liquid  rarict  with  the  attnaapberic  praMm^  and 
alao  wKb  the  reaael  tlie  liquid  is  ViUd  in.  Thua,  ia  lilvcr,  tlie  ^oOlng  polM 
WM  found  to  bo  21 1.775%  III  cumnKNi  eHnhenwar^  2I3.S*,  at  the  lUMD  pmanw 
of  the  aUDutpbrte.  If  the  whole  of  the  preaflur*  bo  remortd,  li^ota  wiD  boil 
and  aaiume  the  raforoui  aUU  at  IH'  below  their  ordiaaix  bviling  pcont*. 
Thuawntcr  villboilin  racuoatSS*,  hielead  of  212°;  and  hIcoImI,  at  19*.  On 
lliia  principle  Ur.  WoUaiton  cooalnictcd  hia  thermonirlric  baromolcr,  for  mco- 
lurii^  beigliK.  He  fonnd  ibat  a  dtlTcTence  of  1°  in  the  boiling  point  of  wal«r 
ia  occailooed  by  a  diflbrenco  of  prcMiire  eqtial  to  O.S8!>  of  an  Inch  on  iho 
bafomcler.  If  water  be  bnted  in  a  eloio  vonel,  or  under  cxtraordinury  prea- 
•ure,  lt«  trauferature  may  cuiuidcnUy  exceed  213* ;  and  as  the  Meam  ■lU  bo 
■Ivay*  of  tbo  Moae  lonaperiture  «•  the  liquid,  and  will  linve  iti  tloelkity 
inmutd  by  boat,  the  T^iour  produced  wiQ  coniiderablj  exceed  the  olnw- 
ipliere  b  olattioity,  giving  rite  to  what  ia  called  Ami  prttmrt  atmnn.  .^t  the 
6t«iiag  point  of  water,  the  vapour  that  riiM  will  liOTa  lulHcieat  tlauicity  to 
balance  Iw^tcnth*  of  an  inch  of  mereaiy  in  the  baroniotn ;  at  213*  it  cquali 
iha  Bimotpherio  prewut*  (ahoul  90  inehee).  lit  clattidly  at  oono  other  taw 
ptraiuTM  ia  aUiod  la  tiie  Mowing  table  i— 

TtmKrtlwt.  ItaHIH*. 

40 0.2}  incbea. 

SO 1.01 

100 LM 

135 6XiJ 

170 13.03 

30S  ........  25.00 

213     . 30.00  <=twnoMliei& 

2-IB 00.00  «3      dhw. 

373  .....:...  BO.O0  =S      diito. 

390  ........  I3QXM}=4       diltih 

305  .  I90.sesi       ditto. 


Ufa 


U4 
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A  pint  of  «at«r  •!  40*,  am  ^>^dag  csnrtiMd  Into  itcim,  Idtim  t.O&i  ptniti  a 

iiiToUMl  muaboni  1  cvbic  incb  of  water  will  fiNm  1,726  inc^F^  oc  I   otibie 

foot  of  *MM.  W«  Unv  gJn*iy  ob*Mrv»d  iliat  O10  laUttl  licai  «f  (Uun  U  atiwat 

I.OIJO*.    Htli  may  Im  aMaitoinod  by  n^pentiag  a  gim  vcigbt  <d  wMBt,  and 

caiulrai[nKitinioakiM«>ii  weight 

«if  rold  wakr.  Thia  nay  be  Om*- 

traiad  b]r  an  spparntiu  ilnular  to 

ibtaaitMttd  cat  Ajpvoiwai^l 

of  water  Miay  ba  evopmateil  tnm 

itir  TMad  «,  til*  TdfKnii  of  whieb 

«iU  BiiM  along  the  pipe  c,  and  be 

«oiiil«D>ed  in  lliu  wnln  in  fr,    It 

will  b«  foiuiil  ilial  ibt  itcam  will 

iniiK   the    CempcraUite    of    the 

•kUct  ic  b  lix  or  Hvra  tiuM 

mere  than  an  cqani  wotelit   of 

baiting  water  would  do,     liy  ei- 

Mriaifnting  in  tliin  mannci.  Dr. 

Vri  bu  aaeertuncd   ibo   lalcnl 

bent  of  serersl  vapoun,  at  in  the  aoncied  table 


1000 
407 


Vapoui  Oif  waifT  at  tia  boiling  point .    .    . 

H  ether  (bMUng  point  IISJ       .    , 

„  pftrolcuin 183.S 

H  cil  of  tunxnitnie 183,4 

u  nitric  acid  (apvcEMT-  I.1M)     .    .  HO 

H  lipoid  anunoiila  <Bp«c.  grav.  0.978) .  B05.9 

V  vinegar  (tpocgraT.  1,007}      ,     .     .  UOS 

Froin  Ibo  abore  table  it  will  be  seen  that  difloTcnt  bodici  require  diflWentj 
qnuititin  of  lieat  to  enable  lb«m  to  aMume  ilie  Taporotu  tiBtr.    Ad  analo); 
b(t  U,  that  dlflbtcnt  bodie*  rMtiire  vety  ditTcrent  quuitit'ir*  of  Ileal  to  at«i  _ 
thrir  iMnpctotUTM  a  pvrn  rumbet  of  Aegnvt.     If  ■  pound  of  water  at  BOt  I 
miKnl  wiih  n  puuiid  of  ai\  at  90*,  tbo  ttmilting  tvmpprBlimt  vill  b«  TO*  initn 
of  th«  moan  lit.     And  conteiKly.  if  n  pound  of  vstor  el  90*  bo  nilx'd  with 
a  poand  of  oil  at  60*,  the  tAnpnanire  of  the  mixture  wilt  bo  BO,.    In  the  lirU 
oipCTimpnt  we  ate  that  theoU  loet  20*,  wh9o  the  water  only  acquired  10*;  i 
In  iho  afcond  dio  oil  ^aimd  20*,  while  iha  waiur  loit  oiity  lO*.    llmee  1 
Rppcific  heat  of  wa,tcr  i«  double  that  of  oil ;  or  the  MBie  qiuntj^  of  lieat  tbi 
will  mid*  the  lempfTatuTe  of  oil  SO*,  will  only  raiM  IhnI  of  water  10*.    T" 
tame  fact  mav  bs  abnwn  by  plnctne  ninrenrr,  oil,  and  w)il«r,  ill  HI)  orrai ;  1 
mcreury  will  oe  fint  heutt^,  neat  t£o  oil.  and  kttjy,  tbe  watcf.    An  iotporti 
praoljoal  tUiMlratJon  of  tbe  doctrine  of  apvcillc  heat  it  aflcmlal  by  alinoiplic 
■It.    Tba  (ftcifle  hi>al  of  air  diininiibn  nioT«  *lowly  than  lis  ii^i>dlle  fnT{t| 
Wbon  air  i*  expaniM  to  a  quadruple  volume,  il«  ipedtie  beat  i>  OJiV>;  an .. 
when  ntpoDdad  to  eight  timM  the  v^me,  iti  (pedflo  heat  is  0.368.    Hie  dciV' 
(itie*  t,  i,  i,  J,  Gorrotpond  nearly  10  tlio  apcitllc  bent*  S,  4,  3,  t.     Hmc«  na 
he  FTpliun«I  the  intenae  cold  that  prevaiU  at  the  topi  of  high  moontaina,  1 
idio  llie  great  heat  devclratid  b   tbe  cumpreauon  of  gsac*.     A  conprcH 
equal  to  n>ur-flfth(  b  anfBeient  10  fgnito  lindn ;  and  if  a  <7riBga  of  {^an  I 
UM^  a  vivid  flaili  of  light  b  »c«&  to  accompany  the  eonpreHiom. 

W«  have  now  alluded  to  moat  cf  tlie  phuioaiena  of  heat  that  may  be  n> 
In  chetnioal  invettigaliona,  cxeept  iIiom  whldi  relata  lo  the  oonducbon 
Todialioa,  whieh  we  ahaU  brirfly  uliuttnte. 

It  ti  well  known  that  if  •  bar  «f  inin,  ai  a  poker,  be  placed  in  the  Gie,  < 
beat  will  in  lino  b«  coinmunlested  lo  lu  remote  end.     It  b  alio  a  maUor  1 
eocnn»ni  c^wnvation.  that  a  bot  moM  of  iron,  er  a  vcwot  of  hot  liquid  1 

pcndtdin  a  toon,  will  gradually  bccomt  cooler  uniil  it  Bitoini  tbe  tenuxira ,. 

of  th«  )uiTaiinding  nwdium.     If  wo  tuppoM  a  lasa*  «f  iruu,  hvated  red  liul,  M 
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Mf^S^iillalallia  itiHirar  flippoft,  in  it  (till  raenv  «*  afaiU  find  Hud  It 
wID  lote  ib  IiMl  tn  tliw*  tUtlinet  way*.  I.  It*  ilie  mtbiUio  lupport  b«  bit,  it 
will  b»  found  to  W  hot,  and  we  nty  etniHt^nontly  iufor  that  •  puriKm  o(  iho 
heat  hM  bnn  etniluoled  avay  by  iti  nww*.  3.  If  tlic  hand  be  bdd  uvcr  tlic 
liot  body,  ooaiiderably  ahof*  il,  a  curnut  of  lut  air  will  be  pncuirfd.  i(!ii>:h 
matt  eeaTajr  aaodicr  ponioa  of  cnlork  fnim  llio  hot  body.  3.  If  the  band  b« 
h«U  at  Bome  didanc*  from  Ike  »ida  of  tbc  body.adUtiiKtanualkjiaf  IwolBill 
bo  >k|Hri«no(id ;  and  ■■  ihii  occwra  whan  tlie  oot  b<>dy  ia  iDcloiud  in  a  T««a(l 
ekhwuMd  oT  ita  air,  it  h  miaufailiy  n  diflimitt  mode  of  cooling  IVom  th«  other 
two  t  in  het,  ■  vari«t]p  of  «xptdnMalt  Mtidtt  it  avidFiit  iW  (lie  h««t  i*  pro- 
jMtad  ttvtn  iko  hot  bod;  Id  ri|[ht  line*  on  trtty  ud*^  la  dio  flnt  of  lb«aa 
modal  of  ooeliag,  tha  ImdI  ii  <o«ductcd  ilowly  aloiw  ibe  iron  bar,  which  ia 
iknoBinatad  a  ccadndor ;  and  ifar  proeoH  b  called  lh«  cMtiJae^aii  ^ieal. 
In  lb*  Moond,  tbc  boat  ttoiui  withtbopankle*  of  air,  aiidrtndfnibeni  ipaci- 
Aoitly  tinkler,  in  eoBN^ueK*  of  whkn  tlwj  awcnd,  and  anotbcc  Kntiun  of 
Meier  paitkln  deecMd  and  occupy  iheir  pbtef  thate  In  iktar  Mm  beoeme 
MtMnded  and  tiae,  and  thna  a  oautant  aaecndinf  eumnl  u  maaataiotd. 
CdotK;  tbctebnv  u  ««diM*ed  ft«an  bcdiat  Id  two  waya  i  it  citktr  imparti  heat 
lo  the  adjatent  pactielce,  whieb  inuanii  to  the  nexl,  and  a»  on,  withool  cbai^a 
of  nUco,  or  it  ooiU)  with  the  aqjsomt  twttielM  of  the  nuMunduif  mtdiinn, 
uid  b  eooveyed  upwarda  by  the  Increaaed  Wily  whkk  it  occwnona.  Tlie  Ikinl 
iDMbed  of  cooling  b  which  tbo  calorie  ia  ]iTaJed*d  from  the  body  is  rigbt 
linea,  ia  called  the  radiation  ef  caledc  The  oomnniaicatioa  of  heat  by  con- 
Uct  ia  maniAsI  in  aolid)  and  lliiwldi^  allhoueh  in  the  Utter  it  li  chieSy  Plepa- 
galtd  by  the  aiMtit  of  heated  porticlci.  If  dillereni  tolidi  be  taken,  ana  have 
CMC  end  cxpo*ed  lo  s  hjch  loimirrBlDre,  one  at  them  will  become  broied  in  a 
ahorttT  time  ihnn  anoiiier.  Thus,  if  a  piece  of  copper  or  Iron  wlr«^  3  or  4 
tnehe*  lonff,  bo  held  in  the  hand  by  one  end,  while  a  (pirit  Uni|i  U  ap|ilied  to 
tbc  otb«r,  It  will  twa  become  lo  hot  u  to  be  totolenUo;  while  a  kUm  tube,  bi 
ninilar  eireumtfaiK**.  may  be  bM  wiikia  an  inch  of  the  flame  with  Ullln 
inoonTenienes.  Tke  diSkienoa  in  die  bdUty  wHk  wkich  heal  ii  inBimilled 
thioagb  bodici^  will  appear  &«m  tbe  fbUowing  taUe  :— 


C— lcitni(  pwvt. 

GM     .....  ton 

Plaiinuni    ....  93 

Silver 97 

Copper 89 

lt«n 37 

Zinc 30 


Tin 30 

Load 18 

Moriile 2.5 

PkKKtlaln    ....  1.25 

Brick  eaitb      ...  1 


Prom  tUa  laUe  it  timean  the*  die  metal*  are  the  beat  conducton  of  bt«t, 
th«n^  even  amo^  them  there  an  •irlkiog  diftrenow.  Tbe  dUKreoi  Unda 
of  wood  have  Tcry  little  cooductins  power,  and  bnioe  arc  well  adapted  bt 
bandlee  to  tcmcIi  ikai  ore  e^^oaed  to  beat.  Bodic*  of  a  pctvo*  or  epoogy 
naisre,  eepeeUly  tbrou*  eubatanoee,  aa  woel,  lilk.  I««ih«t«,  ftr,  tee,  aie  ibe  wotst 
ccnductote  of  boat ;  and  fhira  tfai*  catcnmitance  dcriie  theit  Value  aa  aTlicIo*  ef 
dotlii*g.  It  ii,  hairiMrcr,  prohnbte  Ikat  the  wumlh  of  theee  aubelaaCM  it 
allribi^tble  ratlin  lo  llic  impediinonti  ikey  oflte'  to  the  motion  of  the  air  than 
ft««n  any  inliereiil  heal>r«tainio>  power.  Confined  air  i*  a  bad  awdiietar  ef 
1-eai  i  and  if  a  «uantity  of  it  be  enclotud  ame^  ibe  laMtMkM  of  ibe  flv, 
wool,  &e.  it  wiQ  Atmwh  an  eflbctual  barrier  lo  the  eatcm  of  caktfle.  On  tbii 
oooemit  double  window)  and  doore  are  (emid  e^botnaTia  maintaiwiiK  an  equable 
temporalnre  tnourapartOMOta.  Tbe  eendnctkic  power  of  li^oidi  q'  contact  !■ 
ao  exceedingly  imall.  dial  for  n  long  doM  it  wa*  donbicd  whether  they  conducted 
at  nil.  Aoourate  expetimenti  made  in  rnacli  of  kei  bavci  boweeer,  (oiskliibcd 
ike  fad  iballiouidi  daoendoct  bceldownwardi,  er  by  contact  efikeirMriklM. 
If  it  be  dedntble  to  boat  a  liqind,  it  ii  wtO  known  Ikat  the  boat  uiouU  bo 
applied  at  tke  boUoni  of  ibe  rax^  by  which  meani  the  stntiun  oT  panlcica 
I  llw  &re  bccomn  ligblcr,  aed  aaceiid^  bciag  Ceeced  up  by  tke  dnceni  ot 


ase 
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tlw  colder,  iikd  llMielbn  beATiw  poKiL  Tbi*  proecH  oontiouM  ualU  the  whola 
buaHaliwd  lliat  degne  ofliMt  at  wliicb  llii?  liquid  boilv;  llie  uiii«  occun  in 
keMiuy;  a  cmbied  poitieR  of  Mr.  Any  cirmmiUiiK^c  ihnl  tenAt  to  imptdo  dw 
tnolioii  of  ttie  {Mrtiolea  of  tiquiiU  vill  dininiih  tlir  facility  with  vliich  thej'  uv 
lieaud  or  eafJcd.  WBl«T-eni*l<  *ou|it,  anil  otlu'r  thick  ttrtnkii,  triHitt  their  liMt 
for  a  ooDBiLmble  time;  iOii1«  more  ililiilD  Liquid*  b«<omo  cooled  at  the>urf,Kc, 
Ibo  cooler  pHrti  nibiide,  and  tlie  hot  onci  riie  and  come  into  conlncl  iriih  tk 
atDioiphcro;  thcic  bccninn  cooled  and  sink,  an<l  ihu*  the  prae(Mgo««onlIllth» 
whole  attain)  the  nrae  lempctAturc  u  Ihn  Rin«niidinj{  inediiim.  It  hw  bOM 
lone  ItDovn  that  the  tun's  rayi  proceed  in  ri^lit  lines,  und  that  tfaejare  ctpoble 
oTMiqarefkcledand  rcfrncled  by  Enlrron  and  IrniirsroM  to  produce  an  inlniM 
lieaL  In  liVe  monner,  if  no  iron  ball  be  healed  a  little  bcloi*  rcdnui,  it  will 
be  bund  to  emil  nyt  of  heat  tliat  are  cnpeblo  of  beinc  reflected  and  i«- 
fraolcd  in  a  similar  <r»y.  If  two  eonear*  and  poIithM  metallic  mlrrera 
be  [IsMd  oppoiitE  to  each  other,  and  at  about  eight  cv  ten  feet  distant, 
(a*  in  the  ftnnexed  en^acbg.}  and  the  hot  iron  hall  he  plaoed  in  tha 
neus  «f  one,  u  at  a,  vliilc  in  that  of  ihn  other  we  place  n  piece  el  pbosjihonu 
1^  resting  on  a  tumy  of  obarrool,  or  any  had  conductor,  in  a  lew  seconds  the 


photplioTus  will  Inflame.  Now  lo  prodace  Uiia  tBiet,  it  ii  nunifni  that  r^ya 
of  heat  inurt  hsre  omnnatcd  from  tlio  iron  bdl.  and  falling  on  the  iieitrer 
mirror,  miut  liote  been  reftecled  to  the  second  mirror,  by  whien  ifacy  hove  been 
oonoMitraied  on  Ihv  pliosphonti.  In  this  experiment  we  obierrc  two  important 
facta,  the  raJiaiiifH  and  rtfitetiM  at  heat.  Radiation  tnay  be  censidenUjr 
modified  so  ai  to  be  nearly  dcotioyed  l>y  an  oIicrBtiDn  of  the  siurfaee  of  thia 
radiating  bndy.  Itittead  M  the  hot  boU,  Sir  Jobn  Lcdie  used  ■  tin  eubtc 
cuniiiitd  fiUcd  with  hot  water ;  and  at  a  large  body  would  mop  (lie  rettim  of 
the  reyi,  he  used  only  one  mirrur,  in  the  focus  of  which  he  placed  one  of  the 
ball*  of  hi*  dilferenliol  thermometer,  as  here  represFiiled.  rrevious  lo  pladne 
the  cubic  cnniilcr  0  before  the  miTTteA,iia  four  vertical  elde*  wereeooted  witK 
diScTent  subglancee— one  with  lamp-blaclc,  anothee  with  China  ink,  a  third  with 


ieinglaas,  while  the  rourth  was  left  naiod,  pmmitinj-  a  surfiue  of  petiKlieil  tin. 
Wh*o  thU  vesael.  filled  with  hot  water,  was  prfMnted  to  the  mirror,  the  ihee- 
■nomeler  e  [mmeiliatviT  indicaicd  on  lnuroa>eef't«mpeTaltirp,  varying  aeconling 
le  the  surface  presented ;  the  lampblack  iUHoco  depreMed  the  liquid  of  the 


J 
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ttwnnonplrr  1<M*,  lli«  China  ink  »»•,  ibe  lilii|ba>  SO*,  and  tha  Un  12*.  Bw  * 
wirly  or  kirellw  rxporimonu,  ProfeMor  Vrdie  obuiiwd  Ui«  moll*  fai  th*  hi- 
loving  ubln : — 


LMipVlAck 
Water  (1>y  nliniBte) 
Writing  p«p«r  .    . 

Itoiui 

Sealing  was  .  . 
CRnntjglaw  .  . 
CliiDa  tnk  .  .  . 
Ice 


loa 

100 

m 
« 

OS 

90 

s$ 

85 


IringlMi     ....  80 

PtaBilMgo  ....  75 

Tambh«ll(*a      .    .  4& 

HorouTj     ....  2D 

ClMa  load  ....  19 

Iron  twluhed  ...  IS 

TiniilDt«    ....  12 

Golo,  ■!li'«r,  Mfptt  .  17 


The  nutnra  nf  ihr  nibatuiec  b  not  lh«  onl<r  circiiniitann  iInU  (nfliienc** 
Tsdiatlon.  In  Mcral,  tiic  tame  Boiooth  and  poliikcd  the  nirfkee,  iIm  mora 
llMble  in  ib  ndiating  power.  I  f  the  ttirfoce  be  Toiigliened  with  a  file,  ur  othei^ 
wbe,  h*  ndtatioii  li  incrraMd.  1(  alio  apprfln  thnl  ilw  radiatiaii  oeran  not 
only  from  the  (upcrfieiol  piutidpi,  tnit  alio  fifom  Ikoie  immediately  beneath 
tJient.  With  on*  coating  of  jelly  ii  wu  funod  llial  ihe  railiatian  wu  36*  i 
while  a  film  or  titn  um*  nlMiance,  four  limn  thicker,  produeed  a  depreanen 
or  61*.  When  the  thickncaa  oT  the  tootinf;  amwmtcd  to  an^thouaandlli  part 
of  an  >ncl>.  the  radiation  became  dinialahed.  If  Ihe  lame  radUlbg  lUittM 
be  presented  to  dilbranl  mitmr^  ira  ahall  iucavat  the  dtfferencoa  in  llu 
tcHeclivo  power*.  By  Tirious  exptriiMtila  «t  ihii  Uai,  the  ndccitrc  powen 
of  »e*«fal  futeUnoM  weta  found  to  be  a*  faUowa: — 


REOicUt*  paVTI. 

Brata 100 

Silrei 00 

Tiiiruil W 

Dlack  tin     ....  80 

Stcd       70 

Lead       .     .    .    ,    .  W 


Tin  fail  MJUned  willt 
mercuiy  .         ,    .    10 

Glau to 

IHltacoal«d  wicu  wax 
or  oil S 


If  we  compare  th(«c  bibtca,  wc  ahaU  find  f[encrally  that  t]i«  bcit  radlalon  on 
the  wont  nBccton,  and  env  nertd.  It  majeoaily  be  infcntd,  that  ItiuK  bodiea 
that  radiate  Rioil  calotic,  when  heated  above  the  tevnperatura  of  the  witounil- 
ing  modittni,  will  alio  obtorb  mott  rapidly  when  azpoieil  to  a  lampetBture  aiijw 
rior  to  their  omi.  In  tlie  experiment  with  tlie  lamp-black  nitface  expoeed  lo 
the  mirror,  ili«  thi'mionieirr  iiiilicnied  a  lemperMure  of  100' ;  if,  however,  (he 
bUm  ball  of  the  thcrmomctcT  be  covered  villi  lin  foil,  the  mificatiao  will  be  rr- 
dmced  to  Sly.  In  tlie  >a(n«  munncr.  if  tlie  hrij^ht  aide  of  the  coniitn  be  frr- 
eenled,  t!ir  Unipi.'t,iiiire  will  bo  I2>,  hut  with  the  bulb  covered,  only  31*.  Frviii 
theec  cxpcrimrnU,  a>  well  ai  from  rcaaonii^,  it  a  cridcnt  that  the  alMorplii-o 
power  ii  equal  to  the  radiotitie.  Connecteil  witb  thia  part  of  the  tubject  i*  the 
eflbcl  of  ecteent.  Wlien  a  tiiin  d«al  board  «•■  plaeed  between  the  caniiler 
•nd  tlie  focal  hoU,  Ihe  tbermomctrie  tflbct  wae  dinuniih*^  Mid  ikii  dinunntian 
wa*  propoTtiooal  to  the  Ibicknea  of  the  acrees.  A  pane  of  claaa  iBtctpaee4 
radseed  the  aShct  of  radiation  from  lOO*  to  'JO:  Tb*  redueilon  w*a  rraaleet 
when  the  wrcen  «u  mod  didant  tiim  the  caniiler  •  tlie  Ibisnot  ^d  leaf 
Mopped  the  wbule  of  tlie  heal ;  in  general,  tfaeee  hodiea  inlcrccpt  heal  moel 
aBiMtiiaUy  which  are  iho  went  radiaian.  From  Knn*  more  trveiil  expeeiBBenl* 
of  M.  lie  la  Roche,  it  ii  found  (hat  ejloiie  ac^uirea  n  more  pcnetratu^  powet 
aa  il  praceeda  from  a  aource  of  higher  temprrelure.  A  cuiiout  experiment  waa 
mad*  by  (bo  Florentine  AcadciniciaDt,  in  whidi,  Inttead  of  (lie  hot  fianiMr, 
a  large  mae*  of  roow  wa«  placed  before  Iho  mirror ;  in  tliia  am»  tW  ibei- 
mometer  indicated  a  raiud  depieadon  of  leni|ieralure,  and  it  wa«  at  Grat 
infttrtd  (hat  ny*  of  cold  emanated  from  the  id«w  and  aeied  ««i  ihe  llier 
mocncler ;  thia  annpoaition  ii,  bowerer,  nniieocaaary,  Ibr  it  nay  ciaily  ho  ahowp 
tlui  all  bodiraradnle  heat  ooniuiitly.  ErtnamaMofice  or  wow  nuv  hove  it* 
(ampenuim  higbar  than  (be  wirmuiding  air,  and  will,  tberrfare,  praduce  li^i 
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of  beat  in  ili«  tlierreomfter.  In  tht  uxpM^mMit  ju«l  ritfd,  ibe  nov  ndUiM 
Miotic  U>«<rdi  the  minor,  and  tho  thtrmomoWr,  kt  th«  uni*  [)«(>,  niialc* 
toward!  it,  which  u  Kflrcipd  loinnU  the  inoH.  If  the  inow  were  Ml  pUotd 
tn  fronl  of  (b*  tnirvor,  ihi*  t1ii'niiniiivli;r  iroulil  trcuiT*  at  [iiuch  oalorie  m  it 
•mil*,  aiul  hence  iti  tcmpcrniiir<i  woii14  rnnain  contuiit ;  but  •*  lh«  t«mpn- 
■tnn  of  the  laow  it  lover  tlidii  that  of  (he  ihcrmomcler,  the  Uttt*  rccoim  I*m 
lh«l  il  impart*,  and  iu  t«nii>emlure  falls. 

HaTing  itated  the  moal  imponanl  g«neral  tacu  conntctad  wltb  Iwal,  w* 
miut  nfer  Ibe  i¥«der  to  other  artidei  in  the  woilc  for  niOTe  partimlar  inf«f< 
mntlon,  under  ihs  worili  BirAiiitos,  TakRMOKma,  Piftoavraa,  CouauiTroK, 
tee.  and  procacd  to  another  imjiorbtiit  agtM  in  chemical  ra9tarch-'-«leelricily, 

ir  a  K'aai  tube,  or  a  iltck  of  acaling-wox,  be  briaklf  nibbed  with  adrjriilk 
haiidknchief.  and  then  prcMntfil  ivsiinii  tinall  placet  of  pa|>«r,  (Mtbnv,  < 
gold  Ifaf,  il  viU  Aral  uclnict  and  then  repel  them.     Or  if  a  ginu  tube  be  tnk«n  ' 
m  ««ie  haiul,  and  a  alick  of  Moling-wiiK  in  tlip  other,  and  rm'h  he  ruh)xd,  tiien 
if  iha  gla«  rod  hf  broiiglit  naar  n  |iiec(i  of  giilc)  lenf  ttiintiii);  in  tUt  Hir.  it  willj 
fitM  aimet,  and  aAerwatda  repel  it.     While  the  gold  leaf  i>  rcpellod  bj  tbu 
«xdl*d  tube,  if  tba  aealing  wax  be  brought  qfjit,  the  imt  will  bo  attracted,  an 
ibiull  will  b«  «WD  that  bodiai  altcCrifled  hvglnim  will  he  attrHciiiil  by  iha  wa 
and  tiet  wradL     Bodiaa  that  uc  clectrilicd  by  glui  nro  taid  to  bo  podlivolj  i 
tiUvoutljelccliificd:  and  bodiei  lubinilled  toi^xoiied  wax  are  called  negalivcljJ 
or  minotuly  aUctrilied.     If  eitlier  <ii  the  tulxn  arr  well  exciU'd,  and  a  fingtr, 
be  prraeiiicd  to  it,  a  crackling  MoiM  will  be  beard,  end  in  the  darlL,  aparka  of 
liglit  will  be  lern  taning  from  the  tube;  theie  atn  termed  clecirio  ^arluL     If 
to  tliu  fiirilirr  end  of  llie  *xcil*d  lube  a  fcn«i  ball  Im  aiLwlied  bj  •  wirv,  Iha 
ball  will  poucu  all  the  qualiiiet  of  the  tube  iCicIf;  but  if  it  be  conarctrd  by 
tnenna  of  ailk,  the  Dlectfio  virtum  will  not  poM  into  it.    Kroin  thii  circumiiaiico 
bodic*  liavo  bacn  divided  into  conductor*  and  nonconducmra.    Soine  hodlra 
conduel  or  permit  tlio  pamge  of  electricity  mora  rtodily  than  othen;  benca 
aritci  the  diitinolion  of  good  and  bad  conduolorL  The  following  table  cootaina  a 
lilt  of  couducciag  aubaUuen  in  tbe  onlra  of  tbair  conducting  pow«r. 


Copper. 
Silrcf. 
Gold. 
Iron. 

Lead. 

Zinc. 

Platinum. 

ChareoaL 

Plumbago. 

Strong  acid. 

Soot,  and  lamp  black. 

Melallitf  ore*. 

Mclalllc  0x1  dta. 


IKliito  acid. 

Salinaaoluttona. 

Adinal  fluid. 

VaUa. 

l«c  and  now  abore  0*. 

liriag  vag«lablM, 

Lirfng  animalt. 

Flame. 

Smoke. 

Vaponr. 

Salt*. 

RarollMlau'. 

Deyawth*. 

UaMnre  mincraU 


Tb«  noneonductort  or  Insulator*  ara  aa  follow* : — 


Shell  hw. 

Amber. 

Raaina. 

Sulpbar. 

Wa!L 

Aaphalliim. 

Gloaa,  and  all  vllrlliGd  bodiei 

Rawtilk. 

BWaebed  iHk. 

Dved  lilk. 

Wool,  balr,  aad  ftatheia. 

DrygBMa. 


Dry  paper  and  leaihar. 

Dry  woody  fibr& 

Porcelain. 

Marble. 

Maadvo  (lartliy  tninorala. 

Canapbor. 

Caonichoue. 

Dry  chalk  and  lime. 

Fhoanhonia. 

loe  (balowO*  Faiir.) 

Oila  i  tha  denieat  are  the  beat 

Drv  metallic  osidw. 
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Dm  vom  iMBkun  iUttf  vm  lilib  h«m  llw  wont  caaAaaUn,  m  ibat  Um 
mheUt  lart,  Inai  coppcf  U  •twlloc,  ini^ht  be  oonudned  ai  ana  lorics,  in  wltich 
diffarml  dfgMN  of  rMiMaiici!  are  opwntd  to  the  Muag*  oT  «leatrMi  power. 
Tha  beat  Moductan  nw  lOaMtlinM  cdlad  waaiteftfa,  md  llw  b«ft  iiiMlaUfi 
rifflrtafc  «a  the  nippowtMa  ihol'oalr  Uia  btUr  w«w  eapoUe  oT  nradsdng 
■llvtrid^  li^  ftiefioa.  Thk  afpran  lo  b*  *mnw>ua,  a*  Fvpn  tnatailia  bodiat 
naj  ba  «x«i1ed  if  tbo;  an  held  by  a  noiMoaductor  to  prcrenl  tho  elvcuidly 
bMng  camad  ava;  a>  uaa  ai  ^roducadw  A  umitar  auaUka  wai  oriciaallf 
mad*  wiiii  fmiwc*  Ui  tlia  ptaducUon  of  vltraoui  or  Ntinaiu  tlmArieiij.  Ii  «a« 
thmigbt  tbat  tM  Mine  bMV  alarayt  produocd  the  uune  kind  of  cicetrieitv  i  but 
It  b  ntm  kiioirn  (hat  thi«  droendi  on  iho  naiun  cf  tlia  rubber.  In  aO  gatai 
wlicr*  iKo  bodiot  arc  tubbed  t<igeltitv.  If  tliv  one  buooma  TiUaoualy  elretrifled, 
the  ollin  will  b«  rrainouiljr  electrified.  In  ihe  fotlawing  laUa  the  MT«nl  wait- 
ttmea*  Miiuira  liimua  aladririljr  whan  nibbed  with  tluM  whkb  fitUov  thriUi 
■ad  fMfaow  vb«n  rubbed  with  tMaa  that  pfocvde  iliom:  — 


Tba  akin  of  a  c*L 

FoUtbed  glaa«. 

Woollen  ttuS,  or  «ar«t«d. 

Paaihm. 

Dry  wood. 


sr- 

IUing:)ienrd  gloM 


^w  cwlv  eiptriiB«il<i«  OMd  only  lb«  glaM  tube  fur  lb*  «n*laita«  of 

Irfdnr ;  W  ib»  labour  and  Ia<ualci«n«)r  tJ  tUt  {niK«*a  aoon  gave  tiaa  to  ■ 

maeune  tat  the  mum  pnryoae. 

Tbtrc  are  loo  Undi  ef  eUo- 

Meal  mactiiiwa  now  in  nmt, 

wbieh  an  mBrI  AaptaU  ma- 

oUnr,  aad  iha  tgliiultr  matUat. 

Tb*  eylfaidirr  machine  i<  *ho«» 

iutbea&nexod  figurr,  in  iihlch 

« i)  a  ojiliader  of  glaat,  iDuunted 

ia  a  framp,  in  ai  to  b«  turned  on 

ItiBxiibymcantef  the  baniUe 

/,  At « ii  a  cuahioB  itullinl  with 

>«el  or  horia-hair,  and  covered 

wilh  au  amalgam  of  ihr«e  ftfU 

«f  marvun,  two  of  moe,  and 

wia  id  Wi,  iB«)Ud  logether- 

Atlatbtd  to  tW  euahka  !■  a  I 

pitee  of  (ilk  c  wbieh  rMchea 

tift*  tk  ejritndcr  aa  far  w  ibe 

ptima  o«iidactar  i,  The  prinia 

t«nd«K<Dr  A  l>  a  cvliniMt  of 

(in  or  hnm,  mounted  on  a  gUu  Ifg  4  and  ftimiibcd  witli  «  tew  ef  poinia  cx- 

t«>d«d  lowntd.  the  cylindn.  for  the  pwpoae  of  eolWetlng  i^e  .  'tvtiieity  g  n« 

Mrd  bv  ibe  (riclian  of  the  cyliiukr  ^alnit    &/ 

tke  lublfcr.  The  nuldan  ia  nKnintod  ou  a  gla»       * 


Iw  fat  the  purwMO  ofwecuring  Kainaai  elee- 
tmUj  i  but  when  only  ninow  eketridly  (• 


n^ired,  a  chain  or  plaea  of  win  nnut  be 
aludied  to  tbe  embMU.  Tbe  priMiple  of  ilie 
tilate  machine  ii  preciKly  ilnilar  to  thii ;  bul, 
uiMead  of  a  cj-IlMer,  a  clrculu'  glaai  plate  ii 
mo«Miltd,  lo  ai  Id  tuin  on  aa  axii  paddng 
Ihtoiq^  Ita  otfilTC  wliile  the  rubbfn  «»a|>pGnl 
near  £i  circuuilnt«c«.  When  a  greater  (pun- 
tiiy  of  oloctiidly  ia  t«i|nir<d  than  can  bt-  Titr- 
uitbcd  by  (paita  from  tb«  iirim*  coudueloe, 
an  appaniiM  k  uaad,  whkb,  (torn  haviu  bMU 
diieoTorod  at  Leydoi,  i*  caltnl  iha  (.aydtn  iv.   In  the  engnriag  a  lepmenu 
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A  gtiM  Jar  oottod  «itUn  uid  aiihoui  riili  Im  kSi.  axecpt  iimt  llw  top;  i  a  a 
bcMM  hdl  ooonccted  with  tlw  interior  coating  bjr  niMai  ofa  braai  wire,  ^^ben 
th*  luM)b  A  ii  brougtil  bmt  lb«  [irim*  eoadiMUr  of  tbt  •UcOrical  mKbina,  fpukj 
p«M  into  tbe  jtf,  niilil  ti  hot  bccoma  elia^|cd>  A  ducharaing  mtd  t,  fiuniched 
with  a  gtan  huidle  <<;  ia  then  applied,  as  iCiitaH  ban  ton^M  tha  ouur  maili^ 
and  tba  olliar  iht  br***  ball  A  ,■  Iha  whola  of  tha  alodricitir  dwn  pauat  ft«ai  tha 
inaide  la  the  ounide  of  the  Jar,  which  it  Ihen  Mid  (o  be  duchuged.  If,  iiurtewl 
of  the  diubargi^  rod,  a  ptnon  a{>pU«a  bb  band)  to  lb*  cular  aad  luiar  aidaa 
of  tW  jar,  tha  olrctheitjr  pMMa  through  Um,  and  be  rtcdTea  mi  tUelrie  ataet. 
Iflhfl  oeffncitir  be  BoeumnlatediBa  targe  jar,  or  if  Mvernl  jan  an  emiaacted. 
aa  b  tht  aonuiipujruig  aketch,  Ui«r  fotaa  an  abeOie  hattaf;,  and  all  iha  c&eU 


pr«du(w<d  bjr  (jghlslu  n>^  ba  hnilaud  b;  meana  of  it.    If  dectrkitr  he  iiaiii  i\ 

thraqgb  mia,  bhoa^Mnia,  rthtr.  nkpovdar,  tec  it  inSamaa  than ;   it  «ill 

MMtnte  a  thidt  cud  w  a  qnire  or  paper ;  and  if  in  Miflkiaat  foaMitj,  will 

Statnor  life  in  an  aal,  rahUt,  dog^  tct.    Friotka  ia  wit  the  anlv  nacan  of  pro- 

ditriii^  elartrie  indlcaileaiii  hut  It  la  tha  moat  ctiargatle;  aod  whan  we  fa^va 

Mcuion  to  itat  iliii  iinirnrr  of  rlrrtririij  riritril  lij'tilliri  niiaiai.  iitinrcaMaij 

to  Die  a  dalicBia  afactiMnetar.     On*  it  lhM^  caflrd  Bennet'a  electtoKWIar, 

>b«»B  in  lh«  aoeevneanjring  akoUh,  ooniial*  of  two  amall  altpa 

of  gold  iMf  nuptnded  b)'  a  bnua  wire  wilbia  a  glaat  cylinder. 

In  ih«  impowfd  toaa  of  tha  biWiunicnl  tha  wire  wbith  eanita 

tha  laarat «  a  nauea  ibniugh  a  t^nt^  ^Ik  wllUa  a  glaaa  tuba 

t  in  the  0^1  of  iha  (Irctroncter.    oj  thia  iMinwMnt  we  an 

Foablad  to  jierMiif  ihai  alactridlf  b  amhad  ta  iha  flubiB  of 

inflammable  bodiei,  in  crascralMni,  in  the  tfiMafagtanant  of 

gaa,  bjr  the  aad<kn  diHUftka  of  a  lolid  badf ,  1^  ehange  of 

Kanwj'aiiw^  hr  eonlaet  of  diarftailar  bodiea.    Tha  latlar  haa 

ht«M  eonaidered  iy  Valla  and  othais  at  the  origi*  of  roluic 

vbcMdiy,  wlule  tone  tl  our  flm  ehwilaa  oetMidt*  ch«niea1 

action  to  be  the  primary  aourca  «f  lallate  energy.  Voltaic  dec- 

tririty  it  nniallj  promrad  by  an  anMOgananl  of  vepper  asd 

tine  plain,  called  a  lodaic  battery.   HieraatvdiffiTvnlMmiaof 

Ihb  appaauii^  but  iba  baHaiy  of  unfcahanh  it.  an  ibe  vbotci  tlia  nuatoaavnuMt 

Htaeoatfalacf  anumbtr  ^.^_^^__j^_ 

of  n»e  aad  copper  ptatei^      .^■JBflV^^PPC^ 

toldered  togHhtr  at  their     ^^^^^ 

aign,  wad  CMnatilad  imo 

gToatMiD  the  ttdca  wt  a 

nuhoganr  traugh.      To 

prrpnra  the  haHenr  fva^ 

linn,  a  llfnid  Mtnulbig  of 

about  two   part)  of   auk 

|Ui»rit  acid  one  of  niUw 
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•cU,  cmI  tOU  oT  mattr,  uioiud  b«  poured  Into  ih*  etOt  tiU  ihc)-  arc  iivwlr  lUIl ;  « 
wininiul  ihm  b>  laiDTtnlMMCiiendlouchbiKtfacoulnplau*.  Ilwirlracan- 
nedad  «ii)i  the  tbcplntcvill  sire  offpodtivcBlecttkitf.uidth*  win  atUebtd 
t»  tb«  eoppcf  pl(it«,  iiv^liv*  (loctriciijr.  The  gslTknic  or  TDlluie  b«n«r7  'a  a 
nighty  impurlitnl  a^nl  in  chemical  nvMrcli,  bulh  fruin  iu  mcritctic  drcoio- 
potiag  nowtr,  and  froni  the  intciiK  heal  vhich  it  prodncM.  If  ihv  too  wires  ate 
of  plaiinuni  nc  goldi  wd  mc  tnierted  ialo  a  gLus  of  water,  lli«  «M*r  will  b« 
^eonnpoMd  latolu  alraianl*,  «X]rg«a  and  lij^r^tn ;  the  oxygen  will  appear  at 
(he  poiitire  wire,  and  llie  hrdnigeo  at  the  nVgaiivc  If  the  end*  of  the  wma  dip 
into  t*o  Kpicaif  gluNa  «f  water,  and  a  Go^er  of  each  band  ba  ImnictMd  In 
dmn,  ■  alight  (li^ttie  ehock  wiU  b«  fell,  the  Intenuty  of  which  wiB  increase  witb 
Ihe  number  of  plato.  If  Ibenusibcrof  platciiavety  grtaliOrif  of  lareedimen- 
^ni,  the  plicnotnt^nn  are  beautiful  bdiI  itrikinK-  The  battery  uf  the  Royal 
Jnttitution,  lued  hy  Sir  K.  DAty,  la  hit  rrivurcliei,  conlained  2,000  pain  of 
plalM,  MMsining  a  auiiace  of  128,000  aquarc  inchoii.  When  p[e«M  of  charcoal 
about  an  iiKh  longc,  aii<l  ouF^ixtfa  et  ao  inch  in  diamcler,  wore  brnu^ht  within 
oni>-thirtielh  or  one-fbnivth  of  an  inch  of  euch  otli^r,  n  hright  tinntk  wa*  pn>- 
dnoed^and  toorethanhalf  ihoTolnmeuflhcchiirciMil  became  igniu^  lowhiteniaa; 
and  far  dnwinf[  book  the  poinci  a  lilti«  from  encb  other,  a  ooniianJ  dia^r^ 
took  pace  through  the  healed  air,  in  n  iipnce  equal  at  lead  lo  four  incbee,  pro- 
Jming  a  miMt  brilliant  nae<ndint;  uih  of  Iwht,  exjianditd  iind  conical  in  the 
n^we.  When  any  lubitaDoe  wai  introduced  into  thiaoicb,  it  initantly  broame 
ignilod.  Platiniim  melted  in  it  like  wax  In  the  flame  of  a  cmntnon  candle. 
Qituta,  (he  upphirp,  mngnnia,  lime,  all  cotered  into  fuiion.  Frn^-merit)  ot 
diamond,  and  pointi  of  charcoal  and  plunlbl^[D,  rapidly  diiappcorcd  anil  iieemrd 
to  evaporate  in  it,  fvcii  whi^ii  iliu  connexion  w*i  mode  iu  a  receiver  niiamttd 
by  the  alt  pump ;  but  there  wai  no  evidence  of  their  baring  pn>viQti>!y  imder- 
gena  Anion.  Capper  and  cine  are  not  the  only  inctala  proper  for  forming  a 
«lvank  balU^,  but  the}-  are  the  Itoet  expeniire.  The  following  labUa  by  Sir 
H.  Dtty  will  fiuniali  a  vnletr  of  cembuMkn*.  The  melal  D»t  uomed  ia 
poeitive  In  nfcrtaoe  to  thoeo  that  ftOiaw. 

WilA  Ordiiwry  JiiA. 

PeUMnmi  and  it*  anial|;am*i  barium  and  ili  amalronw;  ara^gsin  of  xioci 
line;  smalgun  nf  aiiimoniuni,  cadmium,  tin,  iron,  bitmuth,  antimony,  lead, 
eopper,  eiWer,  palkdiuni,  tellurium,  gold,  charuuitl,  plaluiuin,  iiidium,  rnodiun. 

Wui  AikaSnt  Sotalient. 

The  metali  of  the  alkali,  and  tfacir  amnlgami,  lino,  tin,  lead,  copper,  hnm, 
tSm,  palladium,  |p>ld,  platinum,  &o. 

Anrngemtnlt  ecnntliafi  tf  «■*  CmAntar  and  hoc  Imptrftti  Cintiartart. 


SolmloD  of  iulpkiK  and  polaalt 
cf  polooh  ,  .  ,  . 
efaedi 


Coppef. 

Silvrr. 
Lead. 

Tbi. 

Zine^ 

Other  mctola. 

Cbarcod. 


Nitric  acid. 
Sulphiirie  acid. 
Muriatic  acid. 

[Any  aolulion  oentaia- 
ing  Mid. 


The  mail  iplcndid  eifeela  of  the  roltnic  boltery  achicTcd  b;  Sir  U.  Da*y  were 
■lie  decoonposilion  of  the  alkalin  uid  alk&line  earth*,  at  potaah,  aoda,  baryta, 
iironlia,  lime,  and  nugneiM.    Tbr«*  wore  found  l«  be  compowd  of  a  brQIkot 
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■Kiuu  meUl  Mtnbintil  irith  «Kyr«n,  nhlch  irer*  Hfcral^d  tni  txhibiird  it  dw 
appotlte  foie*  of  the  battery,  lliu  mode  of  dcrampoution,  kritiog  ftum  dcnria 
repoliion,  lui  EUTonUJ  >  convcnimt  haat  for  the  wniigrnianl  of  lh«  (intple 
tuWivim  ivi  ibi'  cDDvciiicrice  c-t  tindy,  ittiil  by  Its  (n«an>  they  at«  dMdtil  Inio 
iKi)  cIbiwi.  TIiv  Ant  eontiati  uf  ihuii!  rlmiirtit*  Hliicli  nn  •tlnrted  from  ihdr 
comiwundi  MJth  )Dlutan<;ci  o(  [h;  Di)ii-r  clui,  Ly  ilii-  ptniiivc  poU  of  Ihp  iroltaia 
nil«:  and  Bi  bndii-ii  111  np'xxlii' *lato>  uf  Tl«clrii:ity  uIiiiki  oiie  nnothrr,  lli«y  liafo 
lii-«n  vilti'd  tl-xlfo-nrtjaii.t  butliot.  'Hip  trcuiid  coniBritM  tlioa*  rlcinents  thai 
oj*  niimct.'il  by  tiic  negative  polr.  whicli  arc  Iheraforc  tcmird  tlrtirtt-poiititt 
bodic*.  lli-fuic  iiiviug  >  lUt  of  the  siinple  nibilonot*,  it  will  be  nccoiiwry  to 
allude  to  ihr  llirvry  uf  tqu!v«l«nla.  In  nn  f*tty  part  of  tliu  article  ire  tinve 
■tatcd  llut  diflbrtnt  bodies  combino  in  propcoliMit  that  arc  fixed  with  le^atd  (a 
Mwh  Dtlicr  in  a  giivn  compound.  We  nukV  now  obMri-e  iliot  thox  f>ro|KirtlnM 
are  drfiiiile  witb  Tr),''"''!  to  wvry  other  nibMBiiM  with  nhicli  ihej-  ne  eapalJi 
of  viiUnii)!  iiitu  cumpuaitjoii,  ao  that  ikera  on  certain  detorminnip  proportion! 
«if  all  boJioi  whioli  nrr  cquiraltut  to  each  other  in  their  powim  of  conibiiiiiig 
villi  ull  oilivr  iHjJici,  Thu),  Bortnte  nf  lend  i*  a  eompuuitd  of  30  potti  of  itn-rie 
acid  and  1 12  jiuciii  of  li'uil,  in  ilic  ault  of  no  oxide.  Wliilr  vilri<il,  or  ntlphnlo 
canine,  it  coi[ipoiL-d  of  40  i-arii  of  lulphiiric  oeid  and  II  part*  cj' oxide  oriino. 
How  th«M  proportions  arr  all  i-<(uiiiili!iil  to  oik  aiiollier,  nnd  if  the  number*  aiv 
wiillali  ogunU  the  dilfiTrriit  t'lb^taneci  a*  follow^  wc  an  ut  ouve  jierceivo  liie 
(mpoitioiu  in  whi«h  tbcy  nil!  uiiiic  in  any  nor  cconbination. 

Sulphuric  Hcid 40 

Zinc  (oxide) 41 

Awtts  acid SO 

LMil(Mide) 112 

The  Min«  equiralont  numbers  or  their  mullipb*  *rt  pr*«rrT«d  in  every  pouibie 
oombtnoiian  Hilh  other  bodiei ;   and  when  nny  Imiiy  i*  coinjiounded  of  t«a 
Btmplc  lubitancM.  tlie  luiii  of  the  rc|iiiviU('iiti  of  the  Iva  clcmcnlii  will  ^i\ii  tlio 
iiuinbrr,  ilviintiiiK  (1>o  proportiun  iii  which  it  will  combine.     Tbui  the  priiue, 
eqiiiv»lriii  of  hjdiojton  ii  1,  Ihnt  of  oxygi-ii  S;  ilione  combine  lo  form  watei^J 
the  equiiolent  of  which  is  0,     Tliu  fillowln^  table  coiiloiai  the  nomoi  of  ibm 
■ubitBUoai  whiii  being,  in  the  pitsent  state  of  chemixlry,  undeeompoMble,  oi 
coiuidered  ai  ttmpic  cleniciitary  bndiea,  dunvd  in  luo  diiiiiuui,  a»d  biTtr 
their  equinlcnt  or  comUuinB  number*  atttclied. 
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feirnwd  bv  ituii  nnian  with  tucli  otiiri.  will  bo  Ictind  under  the  iititi*!  belter  <it             ^^^^| 

ibnr  rnnrctirc  tmnm.                                                                                                           ^^^^| 
CHIN  E.s,    A  piece  of  inualral  mMhuiim  pNdii«*d  at  eqiMl  tnlerrah  of            ^^^H 

lino  h^  the  iriflkBi  of  ■  hammer  af^aiiut  a  aititm  at  Wlk.      Tlii  ia  etttrtfA  hy               ^^^H 

■niuna  al  n  i<liim--h>in>l    shich  »  ninelhinf^  n^  thu  iiBlun>  o^  ■  haml  tn  an                ^^^H 

Dtvan      It  i*  a  cilinder  o[  bnt**  in  anuJI  eloeka,  or  or  *oo<l  tn  church  docki,              ^^^H 
wMch  rivr*  moiion  lo  the  hamnaHi  Alt  Mrike  lh«  belU.  and  prodiic*  a  dianffV             ^^^H 

or  mac  by  mcaniot  pega  iiuccwa  nio  cflnain  pouaia  oi  lu  oircumiermcc  m            ^^^| 

CHIUNKY.     As  apcrtiira  or  paiaaffc  rcr  tbe  Mcape  of  the  laioke  and              ^^^H 

KMtMl  BIT  iTDoi  a  lumace  <a  lti»-place,  and  lor  producing  a  more  petlect  com-              ^^^H 
bwtloii  bv  dttCTnunlBC  a  ra^  cnmiM  at  air  |}irM«h  tlio  Kiel.    Tba  ftriadola            ^^^H 

■pm  tciiKB  uio  acdon  oi  a  elunuiejr  atftaiM,  u,  inoi  me  air  la  uw  CDumicjr            ^^^H 

"    1^    B 
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becoMlag  nrvflfd,  lU  •ptcUts  craill)'  k  dlnbUhtd,  and  llie  <r«utbt  of  ibt 
colamn  tf  ur  viuin  Uw  chtmecv  bvconung  Icm  Ibtn  the  wulglit  or  a  celntna 
«f  tlM«itenuJ  MI  of  Uw  mmib  Mliludr,  ihr  h(>u(cil  ait  in  tonii^iMfie*  vtcapM 
■t  th*  (oji  of  tilt  cliknMy,  and  b  nplacr^  liy  ilir  cuMit  and  dmicr  uii,  which 
anlvn  at  tha  bottom,  lie  peater,  ibFrefarr,  the  licight  of  tlic  cliimopy,  tb« 
mater  will  bethvpflbct:  forlheRvaterwilllwlIjrdillfrFncpm  the  weight  of  tlia 
fwoooluiani  of  air.  In  Mr.  TrtJgnld't  work  nii  warming  and  venlLtating  apart- 
mantis  the  (bUawiait  rule  i>  pvni  for  ihp  orilim  of  cliimncya  accutding  to  th« 
height  and  mogniluda  of  th«  firvpUci-*.  Nfiilligil}'  bv  IT  tlie  Icnsili  of  ilie  lli«- 
alauB  in  iiichn,  ftiid  divitU  by  th<  iquarn  root  of  the  lici^lii  of  the  cbimnry 
(ahore  (he  gtiXe)  in  fMt,  and  the  <}uoticnl  ii  ikc  area  in  inchr*  fur  ilie  aprrtura 
of  the  chrmiKj.  Mr.  Hiort,  of  the  OlGcir  of  Wurki,  H'liitpliall,  liu  lakin  out 
a  pMoiiC  for  a  new  metliod  of  building  cliinint-;)  flun  and  tuiinct*,  which  hat 
b»«n  adopted  in  th«  arw  pataot,  Pimlico,  and  in  WT<ra]  public  biulclingt,  and 
ba*  givtn  gnat  Mtl^fnction.  Tho  plan  cOMiiti  in  biiUdtng  within  tlie  tuiial 
walli  aii4  inoorporated  with  tho  conmon  bticli-woTk,  circular  smolie  lltita  or 
tunneliv  m  seen  to  the  annextd  plan  or  horixotitol 
■eclioa  RI&  Karh  Sua  or  ttuuid  is  siirruiindrd  in 
•vaiy  lUroction.  &oni  Mp  (o  bottom,  bj-  r«(iili<«  or 
bot-air  ohamben  e  e,  oommeiMiiig  at  the  hack  of 
•■oh  fire-plaor,  and  oounwiod  with  each  other. 
The  tit  oonlined  withia  thaM  chanben  I*  t«id  to 
be  tendered  ta&dattlv  warm  hy  tho  heat  of  anjr 
one  lire,  to  pm-Mil  eondetnatlon  in  all  the  Bum  cob- 
tolned  In  the  aame  itock  of  ehimiw^.  The  flgvn 
of  each    brick  compoeing  thcie   circular  Bue*   b    I     I  i        | 

«e(lg•-lik^  or  inolititd,  aj  mpecia  id  upper  uid    — ■ 

lower  lurntccc  the  citemol  tio*  it  ooinjHMcd  of  fro  pUnc*.  forrning  a  rtty 
obtUM  angle  with  each  other:  '"d  the  intfrnal,  at  the  are  of  ■  circle,  to  the 
t*Mn  of  which  tlir  liri)  rnd*  of  tli*  brick  tend  «v  radiate ;  eiid  the  whole  circle 
b  enn|ilat«d  by  ptadiig  four  hticlu  togethtr,  end  to  end,  ■•  ihown  in  the  fore- 


fohiK  plan.    Tbeir  inclined  li|ture  it  btei  diown  (n  tlie  engraving  abore,  (mr. 
«hich  M  win  IlkewiM  be  Mm  thni  (h«  fluei  or  tn^neU  nay  be  rarried  in  anv 
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JlilcltMi  vUhout  producing  any  ibtenul  Mgict,  tlitt  brfcik*  being  rarilljr 

idtptod  lo  Atijr  rcimlrcd  curvature.     To  mau  th«  flue  ilraight,   It    will   M 

tbmrrtd  tbat  the  thick   tnib  of  «n« 

oonn*  of  bruin  an*  pbevd  •ketiutelj 

upMi  the  ihiii  end*  or  the  next  counai 

and  in  atim  Ut  inak«  cutr**,  llM  cUdc 

■n^  an  plMcd  logtthar  on  «ne  nde, 

and  tbc  tbin  endi  un  the  opiwdte  vdo. 

Tbe  circular  flua   ooaimencii  at   th« 

tfarool  «^  iha  chimiicj  bi'lo«  (ha  UKud 

lins  of  the  cbimney  bir,  and  imme- 

£kl*t]r  over  ihi-  fiir.    Frum  beta*  the 

(iUmMy-bar   tlio   llu«   U   contiiiuid 


iownintA  Ui  l':jt  hearth  1b  •  hilt- 
eiiele^  fbnniag  lh«  eiattv  of  the  ImcIl 
or  ibe  fir«-purv.  From  Uie  cooilruc- 
liob  of  thoM  diismvyi,  niitl  tli<  natixtv 
of  (be  nwtetiab  or  uliicli  Uury  con- 
dM,  BO  diBgw  Deed  bu  upprrnciidcd 
■ImU  Ibt  tool  iKiutc  (on  accident  not 
likely  to  happen^,  for  mirh  aa  accu- 
mulatian  of  >oot  ai  common  cliiRinv^i 
are  liable  (o  canuot  take  place  within 
(bc*e  flue*,  there  beiog  no  onglca 
withlu  ahich  it  can  ludgv,  the 
Anugfat  tt  air  boing  miuli  alreaiMe 
Ihiowh  then,  and  the  nMMilW  tor 
daonaiiiK  dMOt  maf  b*  tcndcnd  leia 
ft«ni«nt  Dy  vitrifying  tbo  fauide  «f  tbe 
bricka  to  prevent  ftdherioa  ;  ncver- 
iheleOb  t^B  operation  of  clcominf  may 
vith  &«iUt]r  M  petCmned  HiUmut  the 
aid  <f  dioaMne  bojn,  all  (harp  uvulkr 
lani^  and  oUict  iiBpedimcnl*  wnick 
havo  Uib«tto  appewd  the  uM  of  mo- 
ehinefy  tbr  thla  putpcaa  bcJng  totally 
avmded. 

Whflit  upon  Ihia  mbjtcl,  v«  have 
gMM  fi*man  in  ctllii^  tho  attentlun 
of  «ir  readen  (o  a  very  cflccdva  nacUae  for  >* 
Ur.  Claw,  wbkb  kia  Wen  qrpmnd  by  (h* 

3  t. 


[  eUumm,  invtHted  fajr 
*j  for  Suficveciitiug  Ui* 
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Nkcbii;  or  ClimliiiiE  Boyt,  imd  which  tecnu  sptdiMble  In  olmiM  evtrry  i 
itnio^un  of  llatri.  The  bniih,  i^,  I ,  l>  mnde  of  ■  raniul  stock  a,  Mnmi 
•Idct,  and  pinvi^d  wicli  umall  1i»Im,  Into  which  buncbm,  fanned  ofatripi  ofth 
be«t  whalebone,  ur  iriwrkd  and  liulcned  by  gkio.  'Iliac  Mript  (  atv  flrotn  8 
(0  8|  Inches  in  IvngUi,  whldi  Ti-iidvn  ihf  bnith,  including  the  atoek,  abuul  10 
mehet  in  diameter ;  it  therdnii  completely  fillip  and  effiKhtalljF  oleoBMO,  tba 
lugMl  fluM,  wUioh  arc  never  more  tluui  H  inchc)  twartv  and  ai«  MUom 
more  than  H  by  9  inch««.  At  tha  nid  of  tli#  (took  c  »  a  very  itroof;  bnua 
femiU,  with  a  mnncd  lockcl.  nbir>i  rcccivM  the  iicntir  nf  the  finl  julnl-  jiy.  i 
i%  a  repratotiitian  of  the  rrmUci  of  the  real  lUc;  the  three  lir«  portioni  4dtl, 
3J  f«l  in Iraigth, art  mad*  nfgood  tnne,  llie  n*t  rrtat  ground  oili.  nodof  the 
•aniA  langlh,  lb«  number  tucd  of  CMinc  dcpcndinK  iigxin  the  holgtil  of  lli^ 
dilmney ;  ineae  an  made  graduallj  stronger  towanU  the  bottom,  and  arc 
alExed  to  mcIi  other  hj  maana  of  the  br*M  ncrtwi  and  tockels  in  Fig,  2,  btfore 
dMcrib«d.  lilt  tupcrioiity  of  thii  mnchinc  counala  in  axlreme  pliablUly. 
llghtncM,  and  itreDglh,  which  rtnder  it  iiecnliartjr  apftlicaUe  in  high  ehiauey* 

having  adiiwonal  portion  M  i.Mahown  U  Ihr  luintnd 

/V«,  3.     If  Gla»*a  machine  be  iatroduccd  through  B,  it  ~ 

wtU  pTOcetd  to  tho  top  of  A  with  tote,  whilit  mort 

othet  Diachtnoi  ^nierally  nick  ut  t.     A  common  defaet 

Id  lk«  conitnictton  of  eUinney*,  altltoujch  not  to  ptM 

in  hoiMta  of  rtoest  conalmotion,  i>,  that  tin  aperture  ia 

gener^y  much  larger  than  oaeaaaaiy  for  tht  |mm*8* 

of  tho  Bnoke^  the  coDteqjncnoe  of  mitch  i%  that  lEe 

hiel  in  the  Erato  not  being  cuflident  to  rarefy  the  whole 

portion  of  the  air  b  the  ttm,  tho  riaii>E  current  of  bmled 

air  It  mot  by  a  dcaMndlng  euncnt  m  cold  air,  and  the 

(indM  ia  brane  back  iato  tlie  room-    By  Mr.  TMgold'a 

rule,  before  ^veii.  It  appoan,  for  agnun  tH  incbe*  wide, 

a  clunincy  36  feat  in  boiBht  would  [ec|uirc  an  aperture 

of  only  £1  inohca  area,  little  marc  than  7  inchea  iqoare, 

whcrew  no  ckiinQcya  are  len  than  II  iiichei  by  9.    It 

ia  true  that  thay  could  not  be  >wcpl  hv  clirabittg  boy*  if  _ 

made  «t  leaa  dimenoion* ;  but  if  oonieil  up  in  ncaH  t*  a  straight  direction,  wMionI 

abnpt  bcnda,  they  nJght  ba  eaally  clennud  by  innvliiiicry,  by  which  niMna  n 

barbuoua  and  inhuman  ntaeticc  would  Iw  abolulKd,  and  thapropardintentlaii* 

bebiK  BMigned  to  the  eumney,  the  annoyance  of  smoke  m  toe  aparlmeniit 

wiw^  bo  got  rid  of.     Tha  mutt  eltt«laal  remedy  for  Rnuky  diiuiaeys  n  to 


ni,3. 


eoMracI  l)-^  np«tnr«,  and  lower  tlie  br««*t  of  Ibe  eUnuiey ;  and  wlieo  llili  ha* 
bota  ntricd  u  far  u  i*  praciicafair,  leaie  fiittbar  IcMfit  in»y  be  dtiived  i.y 
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rfndng  on  (La  iiiinmK  *  mcJving  cii{>,  Uinwd  by  a  vuie,  iq  Out  iIm  at>«rtun 
for  the  »iii<>k«  «liiil1    b!h'>jii   b*    u>  Inward. 
A  machine  of  tlik  d«fcn|>tion,  inruibd  by 
Cnpt'  lloUidar,  ii  tvpreMniadiotlunienriQg 
cm  llic  |irte«dluf  pan.   aiuult  mo  lao  •■)«■» 

eini  «f  iron,  or  <AlMr  mtUi,  tW  upper  one 
iig  nippurud  by  four  nitiMl  pallan ;  c  i* 
tlx  ipcnuroror  the  pouon  of  llio  mok*  ftom 
the  brick  flue  iniuicdiaidy  bcncoUi;  acrDu 
ihi*  ajiFiluni  •  bar  1«  AxM  lioiuauuQy,  nip~ 
[lurUiM  tliu  upright  lundle  il,  on  iba  upper 
rnil  uf  irliich  !i  fix<A  a  doublc-lulcd  rone, 
■lluwn  in  l>)*ii  at  /V>  2>  Brfew  llnj  pUle  ^ 
■  aqiiaia  plat*,  (anuiug  a  ktcvd  en  {jwud,  ii 
aundiod  Vy  bracai  to  the  tpiodk,  uid  lbs 
ipUdh  b«)ni>  ItinMd  by  tli*  action  of  tbe 
wind  upon  iLo  rane,  the  actccn  i*  coiMlaatly 
oppoatd  dJTCoiIy  la  ili«  wind. 

the  Aolcb  bolmr  oxhJbaia  a  smoke  cowl 
otoiioionly  tued  at  Glaigow :  —  fig.  1  It  on 
diivation.  and  Fig.  7  a  plan  or  horiiottlal 
uMlkin  lit  tliu  cnulrivancv,  wblch  con«iit*  of 
a^oadnngular  bos  of  ibocc  iron,  mmKnunitd 
by  a  pynoiidioal  coh  u>d  oUced,  *i  ntbi- 
liiU^  9IW  the  l«p  of  lb*  hridi  flu*.  There 
■N  four  doon  l«  it,  aitd;  a  it  caiuiacl«d 
by  an  iulemMdial*  rod  /  lo  tbe  ofpcwil«  door 
C  and  (,  b;y  tho  rod  «  to  tbe  door  d,  to  tliot 
when  tbeaind  elate*  the  door  oppoaed  to  ti, 
Ilio  oppotilu  ona  1*  ejwaiid  for  ilic  woolte  to 
ncapc  unl&lliionead  by  ilia  wind. 

Tliv  niinexiid  engraving  rvprvtviiti  Mr.  Fen- 
iwf'«npp«r*nifbr<UTingiMiok)'i;liiinuffj'>.  It 
«M>iiris  of  a  tpiral  tubo  vt  flue  lu  tlic  uppar 
put  of  an  ordinary  chunnay.  lliete  lubei 
•IS  mode  of  Ihia  copper,  and  bimulMd  wiUi 
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0  fUag*  •!  (Iio  To««tt  gnd  upon  which  it  re«U  on  the  top  of  th*  brick-work  | 
of  th«  ofdioarv  flue.  Thr  tllllnIl<^y  ii  iIko  conliniird  upwariti  villi  m  rpduccd  , 
ililckucu  of  iinck-wi>rk,  hy  wlilcn  mcain  (ha  etpiLciiy  it  I'tiincirnily  enlMgedj 
far  the  roception  of  the  apinil  lobe.  The  expanded  cart  of  the  chinuiajr  1|.| 
olowd  in  at  top  >o  u  to  form  &  hot-«ir  chamber  nxuio  tin  tube,  whiol)  beinf  J 
«f  thin  nctal,  thi^  hm  in  roodilj  bmiMEnilud  (0  (be  chMobrt. 

nilfOItlNE.  The  itftm«  grrwi  by  Sir  HniBphrty  Dary  to  a  ipu  wMch  tetig 
went,  inil  cTMi  itiU  eoouiMD^'  So**>  ^  l^^  naiM  «f  eacymuriAiic  odd  ipit,  h 
Loicg  iina«iisd  to  b«  ■  oani|>onnd  of  oxfeen  and  tnuriiitle  odd,  bat  wluch  ha  ^ 
«bo«ed  to  M  a  Mmala  lutMlaiiock  which,  vhcn  combbcd  with  h<rdrai{«a,  fomcii 
muriatk  acid,    Clu<nJiM  b  Mmmonljr,  in  tho  *nia!l  war,  obtaiiwil  by  diMilling,' 
in  a  ^lait  rclerl,  al  a  ^ntlc  heal.  3  p^rli  of  common  ut:,  1  pnrt  of  black  oxida 
of  nuuteaiMae,  and  3  porii  of  mlphuric  acid.    'rh«  ga  vhicli  conui  oner  ti  of  ^ 
a  graaniah  jraUow  colour,  and  iu  odoiv  and  tatl*  ar*  diM^TMabtc,  Mrong  anil  1 
ao  efaaracteriitie,  that  it  it  itnpouiUo  to  miatoke  it  fbr  anj  other  fu.    Lik«'.| 
csTgca,  it  ii  a  lupporter  of  combustion,  the  produela  of  which  an  tamed  | 
chifviMa.     It  hu*  (WO  rrmrtrknbli)  pmpi'rtioi:  lat,  Ita  alfiniljr  for  bydratn  hi 
tuperior  to  that  of  uiy  oilier   lubilonce,  wlieDoe  it  ii  extremely  uaenl  in  > 
dcalroying  ceobii^oos  minimatii ;  Mid  2clly,  its  dcBtmctirc  action  upon  vegetable 
coloar*.  with  llie  aid  of  a  IiiiJi<  nioiituni.    .Stbrplp  firtf  remarkod  thE*  pro^my. 
Bertholletl  applied  it  to  the  art  of  bleachtnt;  in  France,  and  Mr.  Watt  tntn>- 
duccd  ill  UM!  into  Great  Britain.     The  alkaline  metnli,  oi  vpli  ai  ropfwt, 
l!n,  at««iLir,  sibc,  antinienv,  b  fine  lainitiw  or  (lliiiKt,  ipoiiUiniidiiily  bum  ia  - 
dilorine;   mrtBllie  eUoriaea  ranilt     I'honphanij  nfao  takci  tire  nt  et^iaaty: 
temperature*^  and  ii  coaveiied  into  a.  ohlonde.  Sulphur  may  be  melted  in  tha 
ga*  without  taklu  llrv.    Sea  BtcacxiHo. 

CHOCOLATE.  A  kisd  of  patte  or  cake  pre- 
pared from  icveral  iiigredienlti  the  cliief  mid  biuis 
of  which  ii  tbo  cac-M  nut.  The  cacao,  oiler  being 
raartt^  i>  gr«and  to  n  pa*tc.  The  Enfcli'b  manufac 
Itirera  an  aud  to  mis  the  fluur  of  lioTK-benni,  nr 
olliar  farioBceotu  vegetablu  matter,  to  nottim  the 
■IronB  taile  of  iho  cacao ;  tamo  vanilla  and  augar  are 
likewite  added  br  tiwm.  'Cbc  Spaniib  cboeolalo 
tonlaltit  rlovn^  taoaainon,  bcaidet  niiitk,  ninbrrgrii, 
Sec.,  vhich  are  not  agretaUa  to  the  En^liih  palate. 

CHUKN.  A  TCMcl  in  wluek  butter  ii  o^iiwned 
from  niilk  or  cream  by  agitation.  A  gtt*t  variety 
of  chunia  arc  in  md  ;  a  very  common  one  coniint* 
of  a  dGCO  tcoodeo  tub,  rather  conical,  rrsting  on  it* 
hui,  ilM  hating  a  woodi-ii  covir,  iIiiuiikIi  which 
Mwaa  tile  chum  (liili;,  lo  the  bottom  of  which  i* 
ued  a  brood  kind  of  foot,  having  numeroiu  perfo- 
ntlon*  lo  occasion  a  inori;  luiivfrnl  u'tallon  of  tha 
milk  in  churning,  the  fflaff  beinfc  worked  hriikly  up 
and  doirn.  From  the  mode  in  which  the  oower 
it  applied  in  this  kind  of  cbum,  tbi>  oponiliun  1* 
very  lnlMriouii  anoEhtr  kind,  tlicrefore,  called  the 
barrel  cliuro,  i*  now  v«ry  generally  odnpteil  in  our 
dairii:*,  wincli  ixinii«t*  it  a  kind  of  rollmg  bami 
uilli  an  npparatiii  within  it,  ealculaird  to  quiafctn 
llic  formation  of  the  butter  by  promoting  the  agiUr 
lion  uf  th«  milk.  Tliv  annexed  cngninng  rapt«- 
•ent*  an  nlcgont  Utile  table  chum,  constructed  vt 
gloii  by  Mciin.  I'eltat  ood  Cireen,  wliich  aliowi  the 
inaiuier  in  which  butter  ia  formed  in  a  rciy  Inta- 
rtfttlng  maimpr.  a  rvpremnli  an  axi(  placed  vcrti* 
cally  m  a  elaat  eylindrr,  and  funiulinl  with  four 

leavaAA,  placed  ul  rieht  angle*  to  <uch  iiilicr.  (oi  tttm  in  ^-3,)  and  iiotcliad 
on  the  *dgci«  and  abo  pcrforalfd  (a*  ihoww  In  Aft.  I),     Ye  the  interior  ef 
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llie  ij^et  an  find  ifar**  1m*m  c  e,  M  emial  dlitaBM*  tnm  «ach  ndwr,  «d 
aba  noCciied  on  tbe  cdgM  m  w  to  Tsmre  die  pcoMdiiif  pofail*  of  dio  )»*«■ 
■ttiwhed  u  Ibc  «i%  and  nauljr  tk  ibMa,  ai  tha  mtae  liuM  dloiri^  Uw 
mewUe  tMm  to  put  fr*dy  when  tbe  «xm  ia  iiim«d  raund.  Tka  viuiian 
fa  iKwIutitd  b^  «  nfrid  ralBtMM  of  llM  axia  witb  itt  Icana  m  faM,  wUcb  ia 
iA«Hd  W  neaii*  of  ibc  btrfUad  vbaal  J  Md  «,  pvi  io  motion  bj  (be  bandla/. 

CINCIIOKA  itilif  barkefae««ra)(B«d«*afeiBaboi>^wlikb>niirlnSi>ulli 
Amirrira;  nr  Ifaii  baifc  then  arc  BBVem  vaaieliel^  ibe  tti,  Ae  jmlov,  uid  i)w 
nala.  Tbo  red  ii  in  larga  •aiil;  pultariwd  piaeta,  wlnoh  ftniali  a  mUiA 
brawn  ponder,  having  a  binor  aatringaMt  taale.  Tla  jtStm  JVraafn  bart 
«M  int  bnwglu  to  thi*  tcmtrj  abotat  iba  jaor  ITII^  and  il  fiawhlw 
pnaj  cloadjr  in  compMkUn  the  red  aptciaa.  Tha  pala  dnchoa*  ia  thai 
gtiMtall*  emplo;^  la  aaedical  praefko  oa  a  tonic  and  fabrifi^ga. 

CINNABAR.  A  beantilnl  iM  pignan^  aanpoatd  gf  wlpbiir  and  iMiKwy, 
and  haiKc  ia  Uw  cbemkal  MMMMlaan*  «allad  MlplnttaC  of  DMrcwy. 

CINNAMON.  Tha  inner  bait  «t  the  lanrw  chaaaionaai,  a  nali**  of 
C«)^n.  Il  i*  a  oio*t  i^lcfiil  ■romaiic,  of  a  T«fy  fracmnl  amtit,  and  a  nodt- 
ratclv  nnccnt  laale,  and  ii  aaeteaUaat  laotocaiira  mwk 

CIRCLE.  A  line  continiMd  till  il  anda  vbara  It  MgaD,  han^  all  iu  parU 
equjiliaiant  IVom  a  comnwa  MOtiCL 

CIRCUUFERENCE.  Tha  ptaipfctay  or  line  beonding  or  iaduding  may 
thing. 

CfnCl'MrKKENTOR.  AaaadiwalkJ  bMntnnU  iMtd  bjaumr*"  far 
lat^injt  angln  liv  ib«  magaeiic  naadla  1b  eaaaa  wLara  graat  aceunn  b  nut 
ttquiradt  and  wnara  a  pctmaneat  ifiKcikM  of  tlw  ncadla  fa  of  tne  nual 
malariil  coaaequenM  in  nrtavfaig.  It  ccaifatt  of  a  «Mnpa«  htet  oontaining 
a  magnatio  natdla,  tufpotM  an  a  pirol  in  tlM  oaniN,  and  tbe  ciraui- 
fanneo  ef  the  box  ifiridcd  into  SOO  wta  or  dagrceib  Hie  box  w  Aniiahtd 
with  tw«  lii^b^  placed  on  appniu  «ndi  «f  iba  nwtdiaa  linai  oc  ItID*  anindcr ; 
il  i*  olao  MousiM  on  a  pmt  in  (ba  haad  af  n  tttpod  or  itand.  In  uUng 
iha  an^e  bMwMo  lw»  oMaela  mill  thfa  intlnunent,  ike  box  ii  tuned  until  mo 
Jlijtct  »  atcn  throng  Iba  aigbb;  wbca  Ifae  munbtt  of  degreca  lo  wliich  the 
aoulk  and  of  tbe  nwdla  poinia  fa  notad ;  Ibe  box  fa  ibcn  liuutd  mtU  iha 
•acend  ctjad  ba  obiaraad  ibMafli  Uta  aight*,  and  tha  dtgiaaa  poinlad  to  by 
tha  aaeja  aaafai  notti^  and  Iha  difliiwiee  betwetn  llie  two  wunbm  ii  the 
quaatily  of  the  angla. 

CITRIC  ACID.  An  add  oblalnad  fton  ttw  Ji^  of  lamnM^  altbaqcli  it  fa 
afaa  eonlatncd  in  vatioua  «(1mt  fririb  and  venlaUoa.  Tha  naual  meUiod  of 
pnMring  it  couaita  b  aatmatiag  a  wantiij  at  tha  Juloa  of  IcanoM  by  choU;, 
whMi  tbni  fonna  elinua  of  Uaie,  and  aftenraida  dMoaBpoatag  the  cltrau  liy 
diluted  eulplwuia  add,  by  which  maana  tolphate  «f  liaoo  U  lotaied,  and  Ac 
dtrio  acadia  let  free,  and  in  thfa  aUla  itfauaed  fay  tha  oalioo  pmlatai  bnt  ftr 
other  pvrwaea  it  ii  cryatalHtad  by  ovapontloB.  Thare  fa  an  iutacMlDg  paper 
on  ihit  nuijcct  ia  Partm'i  Clitmiail  Janfa. 

CIVET.  A  perftinM  which  bean  the  Huna  of  the  anlnal  froM  adienteUi> 
taken,  callrd  a  cirtt  cat  ((bond  In  CUna  and  the  Ea«l  and  Veit  ladiea),  but 
beating  a  grcnler  retcmUanee  l»  a  fox  or  mailcn  tban  a  caL  SavirTal  oT  ikii^ 
Miimab  have  been  broughi  inia  HoUind,  and  afleed  a  condderaUo  branch  or 
esninerca,  partkuhuly  M  Anialerdaai.  Tha  dret  fa  colketed  near  ibe  anu>  uf 
lint  fierce  eamivoniiu  quadruped,  and  aqueeacd  oat  in  minnier  erery  ethc*  day, 
in  wiatar  twice  a  week  i  the  i|aantily  B««nit«d  at  eaoe  fa  fruiu  l«t>  ■eruplc*  lo 
a  dnttkni  or  morr.  IV  juieo  thua  ocllaclad  fa  mnch  pnm  uti  fnwr  thin  that 
which  the  anind  ihede  aninal  •htuba  oe  atance  in  ila  naltre  tlimatoe.  Good 
diet  1*  of  a  (bar  ytietritt  or  bMenhh  oulonr,  nal  fluid  nor  hard,  bul  about 
tha  oeeuiatonee  «f  Intler  er  honey,  and  nnibam  ihrnighout :  ef  a  ntr  Miang 
BOMi)!,  ouile  officntiTe  when  nndihtled,  but  ^reeable  wluo  eol)  a  vnall  pankm 
fa  naiaed  with  niber  lubetaneak 

CLARIPICATIOV.  The  proeaai  ef  clearing  or  Anlaie  any  fluid  from 
btteruftenevtu  mailer  or  feeutence  by  elienical  ineai,  ihua  oittrwie  (huu 
MmiaB,  which  famurely  a  BkeebaniiJ  ofwraiion.     ClaiiGcalion  u  iNdenned 
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'  by  bMt.  «  by  ilia  >idkte«i  of  Mnu  latMtMie*  whioh  will  miiie  with,  and 
ritiM*  pTMlnlUilv  t»  Uio  boUoM,  or  eury  It  (be  hwCko,  iIm  nwtUr  wliich 
rtntlon  th«  liquid  turbid. 

CLARINET.    A  viud  inMtvmttii  of  tl)«  rMil  Itlad. 

CLRPSYDRA,  or  Water  Clock.  A.  caniriTnicc  of  *arT  groU  mtiiiiilty,  10 
.iituurc  ihc  lapse  of  tini^,  aad  wdicute  the  llout  by  Uie 
iWiiigof  water  iiiUor<nil(rf'iTM*t(pra>(«ty^ndu«t«<L  lu 
Ut*  formoi  OM  lh»  le—cl  wm  diiidcdby  line*  iRto  ■  BUMbar 
of  etfatl  puU,  which  would  b«  filled  wnh  water  in  t^uol  por* 
lioiu  (if  tiiQO  {iTovidtd  iha  (out««  from  whoiici  ihe  water  waa 
obuuned  vaa  ao  •bu»danE  as  lo  tender  Uie  hydrooatic  preaMro 
upon  thediichafgiiicapettUTeDeHly  eosaL  Sueb<Joou,lioir- 
evsr,  cuuld  be  en^^ed  in  pankulaa  artaUiooe  «aly,  Out  latter 

ElAn  wu  tberaftm  moal  cammooly  adopEod,  vix,  la  maaiurn 
y  tbo  diMbane  of  water yi-om  tbeveaael;  but  m  id  Ihu  plan 
the  velocity  of  the  water  would  not  be  tmlfam^  bul  would 
desnAW  Willi  Hit  decreaio  of  the  walee  in  tlie  voaM^  oqual 
^lanlllioi  uf  wnicr  would  not  be  diseliarged  in  equal  liinai^ 
and  eamo  eantrivouce  became  neoeMaty  to  ceuapmaale  tUa 
iHWi|ua!liy.  Tlu<  inoHtcammon  waatoamploy  a  traiialof  laime 
dianirtcr  at  the  ujipcr  than  at  the  lower  end.  nod  divide  Ute 
altitude  into  a  nuoibi-r  uf  eqiiitl  part),  or  else  lo  uw  ii  renel 
ef  equal  dlainel*r  thioiighout,  anil  divide  ihc  liriKhl  liito  a 
number  of  unequal  parti,  RrBclually  diminiiliuif;  from  the  lop; 
but  each  of  ihpis  melho<U  wai  dJflcult  to  uieeute  aocttiutcly. 
The  cut  ill  the  iiinrgin  reproMuila  a  contriranee  of  Mr.  Psr- 
tlnpon'),  by  which  iheie  dilQcultiei  ore  aeoidsd,  and  equal 
quanlitiei  of  wnirt  aTE>  diiohargml  in  equal  apooea  of  tine,  a 
u  a  cjllndiieal  tube  tu  bold  Iba  water,  and6aeork float  on  ita 
mtfaco,  through  which  ia  nauod  the  (bcMcat  leg  of  a  narrow 
•yphon  c,  which  i)  euipended  by  a  liUai  oord  over  a  wheel  J, 
and  to  the  other  end  of  iho  oond  la  sttacbed  a  vrtiight,  whieh 
nearly  eounteebalanea*  the  typben ;  near  to  ibe  Bitttmlly  ef  | 
the  lynhon  ia  fixed  an  index  /that  poinu  oui  upon  a  gnduolad  r 
■calo  the  houTi  oeeordliig  to  the  dufiree  of  deprcaaion  within  I 
the  Inbe.  It  i»  obi-iuus  ibat  ai  Iho  float  by  which  the  ayphmi 
ii  (uppoiied  ti  alway*  immoracd  to  Iha  aaono  depth  m  tbo 
water,  the  onUt  lag  of  the  lypboD  will  always  mnoin  in  ilio 
tame  relathe  peaiaiMi  to  iho  turfaco  of  the  wawr  in  thi-  tubr, 
and  tbiia  iho  hydroalalie  preMure  will  bo  alwayl  the  lanie,  tl>i> 
flow  or  diuhnTKc  wQI  be  uaiCenn,  or  equal  portion*  will  bo 
diicharged  in  equal  tlmea,  and  the  ube  Mine  ^lindrioal,  or 
of  the  aomo  dimeanon  throufthoat  ita  langt^  tkc  aealo  eoi^ 
rnponding  lo  Ha  altittido  will  be  divided  into  cqtul  pattt ; 
ibua  the  tnalninMnt  fomi  a  vor^'  occitrnto  maatunt  of  llaio. 
Hm  water  blU  into  a  Moctver  g,  wliiirh  rorm*  the  bale  of  the  , 
inatniment,  and  may  be  mad*  (o  rwi  book  into  lh«  tube  Vy 
fpenin^  a  paoagw  betwaea  them,  and  IneUnlnB  the  initnimci  I  - . 

CLOCK.  An  inUrumcntfoTiBeMiningandindicatingliiiii.*.  : 
tlee  lIoaoLooT.  I 

CLOO.      In  the  nuBMei  a  log  <f  wood  fattened  tu  ihe^ 
fcUooki  of  a  horar,  to  break  Um  in  lo  a  poeoliar  kind  of  pav 
or  itep. 

Cloo.  a  aorl  ot  ahoo  with  a  thick  tola  of  wood  or  Iruthet,  worn  or«r  iba 
ordinary  boots  and  ihoea  in  dir^  waathar.  Although  clog*  ai«  more  eaiy  lo 
walk  in  than  pattcni,  u  aflbrdingafinnecfco(in][,  they  ore  Doito  cleanly,  oj  uioy 
•pWi  tuidthroD  up  a  deal  of  din.  Thefin***  on  the  oppuutc  Pog^  rcprticnl  a 
cnuMnalJon  of  the  demand  the  pattan,  a&rdiits  thoccnrityand&iuiutaoftiie 
traad  of  Iho  former,  and  the  eleiinliacu  of  iho  Uiter.  tig.  1  ihewa  the  patten 
chi|;  In  panpecilve.  and  l\f.  'i  the  aamc  limed  uptido  down.    «  it  the  patten 
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mm,  cf  the  M«dinr  Ibnn  MpntMnUiU  wliitk  i*  ttmni  nnt  In  ifiith  la  ilic  leui : 
tt  It  lintUiI  b>  llio  huUoiB  <d  the  cing,  a*  m  Koman  to  the  li«cl,  aad  la  tipun  a 
U*tl  «illi  the  prcjceiinx  or  diidtMt  niitti  A  «(  tha  hIs  ihu  Mipporto  the  Aint 
pwt  of  ilu  f oot.  Th*  do^  !•  hoUomd  Ml  ki  e  lo  render  ii  UgliUf,  and  uttw—a 
H  n  tab  «p  tm  diit.    Omc  «bJKti«i  to  ckgi,  m  uuall]'  eoaflnaoil.  it  iJi« 


btieuii  ihvy  <ioc*^ii  In  woILiiig;,  from  tbtir  waiii  uf  fltuciUliijr.  Ths  dorMt  lioi 
of  Uic  yrnn  been  remedied  bv  fonning  th<  tola  or  two  or  ntore  pieco^  «mi- 
neded  bjr  biDCt* ;  and  a  (urtbcr  unproreBiait  hu  been  iatrodiwed  by  Mr.SduUc(, 
who  hu  abtun«d  a  paleni  tor  what  b»  lerma  **«^aiidin^  clon  at  fMbm*," 
ichtob  nay  be  tengtbcntd  at  contraewd  at  plaHurc,  m  m  lo  fit  tne  foot  of  the 
waant  wiili  llie  groate*!  exActuMB.  ThoM  expandinK  elog«  are  r«|W«MMed  bi 
the  engraving*  on  ptfo  372.  flg.l  rtpicaentt  a  mm  eetog  in  pctrpwlire,  wilh 
tile  ooniriviincc  for  eipondinK  or  contmcling  tlie  aame.  Undc*  fht  bsMi  finule 
■t  a  ii  H  glidiiij;  ruck  and  npmg,  or  otlier  cratriiaaM,  by  whicli  tko  ebg  on  be 
lenf;1hened  or  ihortmi^  at  pIvMur*  ;  al  ^  U  anolhcr  rack  and  vpring,  wUeh 
nUuao  Ott  nmd  Met  uf  the  hecl-pivco  to  be  cipandn)  or  «Milra«wd  binadib- 
wtM.  To  Ifae  tlnf  t  U  likowbe  attached  an  imptoied  iprlng  tUdo,  by  wbich 
that  bIm  tnav  be  Inwllicnod  oi  aboiteiud:  thne  wverai  cantriTHUNa  art 
axhiUKd  in  Mail  in  .Rjw-S,  3,  4,  9,0.  ^.3  rtpreaent*  uptao  of  the  up^r 
aide  <d  Ibe  •da  oT  the  clogs,  witlioul  ibo  tnaa  linde  or  iliealb  «,  aad  with 
Mother  Sat  pUto,  wh«di  cncloiti  the  work  undewwlhy  >*mot«d ;  the  rack  J 
and  the  epriug  e  are  ihtu  brought  into  vi«w,  iha  toner  bdng  aorewcd  lo  the 
vaiil  of  the  wlc,  and  tlio  lailer  10  ibe  heel  fift,  in  unlit*  «e  mortiae*  mode 
lo  reocire  ibnn  ;  thejr  ore  Ukewiae  ao  fixed  lliat  the  tfirin^  ^way*  krcp*  in 
CMlaci  with  the  rack,  ai  ihovn  by  the  edge  i-ln*  of  them  ni  Hg.t,  wbne  >l 
uaeen  that  there  i*a  itoul  pin /wRirh  coei  through  a  (lot  Mortiio  in  ihr  rack: 
ihb  pin  iliile*  bi«kwanli  and  lonrudi  io  tlie  ilot  Diottlat.  By  lhl»  orranEc- 
mcnt  ii  will  he  tern  thai  the  clog  may  be  ctminKiad  by  limpw  thniiting  Hie 
lot  port  tosjrdi  the  heel,  oa  the  ftitig  eauh,  wUdi  ia  Meneo  lo  the  fectner, 
Uide*  over  the  nouthee  in  the  rack ;  mi  to  pUU  tha  toe  from  the  herl,  in  order 
to  lenfthcn  ibc  el«>b  Jt  bteone*  neetaaaiy  lo  prcM  upon  the  bcoM  pin  /  which 
fai  lUa  dog  prolnii^  a  little  way  eiihn  oo  the  upper  m  the  uoder  tide.   /V' ' 
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rp|irtiwn<«  h  pUn  of  the  njipcr  «dIc  of  ilic  iiinpr*<lilcd  bccl-picM',  liKith  toniimt 
of  a  mcU]  plate  ^.  Ti»  iJdM  i&  A  ntc  hrrc  eIiu-'ii  u  expanded  foi  n  tar):i!  (bot ; 
10  contnct  it  to  riiU  b  unoihr  fool  it  it  milf  iieroixary  Ui  yreu  Ihe  tide*  A  A 
U««lber.  when  a  ipriiu  eUch  (nurl;  limiloi  lo  thai  alrcnily  dMcribwd  in  iho 
olMT  p»t  of  the  clog)  *Kde(OTtrihcnolch»ol'a  tack,  and  fisctibelf  whcrcTCr 


tt  ii  lefL  Oil  lliu  oonttary,  whin  it  ii  wiilicd  to  tnercaw  \nv  otpacliy  of  ili<.' 
Iioi't,  till)  gi.iuU  pin  r  which  itidM  in  th«  ilol  muitiie  i  b  to  b*  prcued  upon  by 
the  tJminb  nnjl.  which  thnuti  the  fpring  talih  ool  of  cuntoel  with  tlio  rack, 
mid  tho  lidci  A  A  tpriiig  oW  sgnio  in  iho  powlion  thown  in  th*  ftguKv  owing  lo 
tlicir  hnviii),'  ii  muullic  lining  (of  Ihin  pinte  iron),  which  noncsua  lufliclcnt 
doolicity  for  that  puipoK ;  ihc  four  iciuw  holoi,  ihovn  in  (lie  hed-pUto  ff,  •»• 
for  the  puipon  of  tuHen'ma  it  down  to  the  wood  or  leather  hocl-pte<c  of  the 
<3off.  The  *lld«  for  Ungllicning  or  mhort«iiing  the  tie  of  tho  clog  unx*  the 
iatlcp  of  the  wearer  a  abown  oil  *u  ciduj^d  ecile  a  Figt.  S  and  6,  the  lUM 
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IpUcti  in  radi  refprriiif;  la  the  tame  ucU.  It  couiitt*  sf  two  flilc*  1 1  laid 
<Ut-iriM  In  eonUct  with  mcli  otlMr,  wiUi  fmtt  luii^  woilutiM  or  tloti,  in  each  of 
«rhicb  dido  a  brut  pin ;  two  of  t)u»«  pint  bm  riveUcil  (a  e»«Ii  plule,  ond  Molina 
■the  opposite  plat«  tii  conuct  by  their  bud«  proMctiiis  uvrr  tL  To  ^vr  on 
inwind  fricduiilo  tliv  irliiliiig  ^Wt,  and  lo  Mop  uwir  ictiun.  a  ipnofCHialiud 
taonaof  Uic  platci,  with  a  brau  cateh  pin  Bat  the cthct  ebd,  to  thatwlxo  tlio 
lUdo  b  ifaui  up,  M  ihown  in  Kff.  I,  the  pin  o  enter*  the  liole  p,  wluto  it  b 
retained,  until  prated  out  ^ain  in  ardor  (o  Imgibpn  llw  do  m  may  be  mjuittd. 
ftg.  7  roprncni*  a  dog  mom  npcatlly  adapted  to  lodioa'  wuffi  in  wUdi  uotber 
modo  (d  len}:iliciuii^  at  thanctiing  the  clog  ia  adopted.  It)  tliia  Eiuuncs  a  Ihia 
iron  bar  or  plate  Ii  perfaraitd  wiili  holua  aod  riif  ti«d  to  At  fore  pail  of  tho 
mI«,  aad  k*pt  flaady  br  two  pina  on  either  lido ;  llio  olhu  end  of  the  p«rfamlcd 
plaila  aiun  the  heel  of  th»  elog,  tmd  ii  *o  Conned  at  the  exIrtmitT  ••  to  prevent 
It  being  entirel;  drawn  uul.  Now  the  bnua  shtalh  a  haa  *  hole  at  q,  oad 
Biotbtt  ditMilv  enpMlt*  to  It  at  Uw  bottom  i  the  pin  r  bcine  then  PMMd  throngh 
both  hdct  in  the  mti  theath,  and  tbraugh  one  of  the  boToi  in  Uie  intemBii^ 
pcrforstnl  plate,  6xm  tho  dog  firmtj  in  the  plaot  rvquirvd. 

CLOTH.  A  K*nr[*l  ii^nv  br  viy  fabric  wmrtn  from  any  nbtoui  mklcriaU 
(ascopi  (ilk),  lucli  ai  ll.-tx.  cotton,  Sic.,  but  it  ii  moitly  a>ed  to  ligniTy  '^'"d' 
Bade  from  wool.     See  Wcifiaa  and  Wdoi,i.i)(  MAKurACTvac> 

CLOUTS.  Tliiu  plum  of  iron,  uliich  atu  iisUtxI  Ui  tbe  woudaii  aidttreeaof 
carrttKn. 

CLOVES.  The  produce  of  the  cairophilltu  armnoiicua  «t  LianKuiv  wbich 
gron  in  the  Motuoca  I>Luid%  puticuiftrl;;  in  Anboj-na,  «b«re  il  b  principalljr 
euItJvaird.  Tli«  cIbt*  true  reMoiUM  in  ita  bark  iho  oliv*,  and  b  about  the 
boight  of  ilio  kurel,  which  it  alto  letemblca  in  iti  leavsa.  No  Tfrdura  b  tntr 
•ten  under  it.  It  hai  n  gnat  numbtr  of  branchea,  at  the  extremitiei  uf  wliicli 
are  pioducad  va*t  i]iiantiti«*  of  flowen,  ibat  an  firu  while,  thcin  f;r««n,  and  at 
tail  1*4  and  hard.  When  they  arrire  at  thi*  du[Tvc  of  nutun^,  Ibtjr  are, 
pioperhr  (nenking,  clovra.  Tlic  matoa  (at  gallieiinc  u  &oid  October  to  VeMtiary, 
wlico  tne  oousha  of  the  trecB  ure  ihaken,  or  the  doie*  b«atcn  down  by  mib, 
lai|^  clollii  htittp  tprpnd  ID  rr^-rivi-  thrm.  lliase  are  afterward*  eltlxr  dr)(4 
la  Iho  lun,  crt  in  the  unii'ki'  of  [he  hambon  cnnt. 

CLUTCH.  A  mode  of  connecting  *haft*  with  each  fiber  or  with  wbreb.  tu 
na  to  be  diamgnged  at  nloaaure ;  □umtroua  eiainplei  of  which  have  betii  giien 
la  tlie  pr«ct<ding  nan  «(  tbb  work.    See  alao  MiLLwoaa. 

COAL.  A  catboaaeMUt  mbttancc  lying  in  Urnia  at  Torioua  deplh*  benealh 
the  aarliKe  of  the  earth,  and  pxienni-cfy  lucd  for  ftul.  The  varictiei  of  ceal 
are  tcienllBcally  detcrlbtd  by  Dr.  Jainifaon  in  hii  gvological  work,  and  cLwatd 
in  loveral  iprciai  and  anbapccie* ;  bui,  in  a  {iraciicd  pefait  of  view,  ibey  >n*yb<' 
ifivukd  into  three  doaio*,  ocoording  to  tbctr  degree  <jt  inflamnialnltlj>.  Tie 
bait  inflammable  kind  ii  theonlAranV',  oralonewe/,  of  which  ctututMWdih 
and  Kilkenny  ooal.  It  r(M)uiroi  h  <«ai*id«nible  degree  of  beat  to  Ignite  It,  Init 
when  once  kindled  tt  rcnuiii*  in  distinct  piecra  In  uic  An  without  eaking ,  pro- 
doeing  ni-iihcc  anoke  not  flame,  making  no  dnder,  but  leariag  a  itony  ihg 
befaiitd.  1 1  b  diieSy  nied  in  malt  kilna,  dye-hoUMt,  ft^  Opm  hanung  eeal 
kindlra  ({uicUy,  mokea  a  hot  phaiaitt  flr^  but  b  aoM  Mowmed,  and  pndncM 
(moke  and  fiamc  in  abundance ;  it  lia  open  in  tbe  fire,  and  dot*  not  cake 
leEelhtr  to  form  ciiidFn,  ili  mirface  being  burnt  to  uIm  before  it  ia  (borouEbljr 
Mldncd  in  tbe  middle.  Of  tU*  kind  it  C^nel  toA  jot,  and  mott  or  tho 
Staflindthire  and  Sooleb  eoofa.  Clottlaunlag  nal  kindlra  quickly,  make*  a  verr 
hot  Are,  melti  and  rum  togetlier  like  biUmra ;  it  naket  a  more  durabb  fire 
iban  any  oilier  kind  cf  coal,  and  barn  finally  to  aahet  of  s  farownbh  odour. 
Of  lhi>  kind  are  tho  Newcaitlo  coab,  and  tlioto  uf  the  inrraundbg  diftricta. 
TIm  rarioua  kind*  of  cool  ore  ol^en  found  mixed  with  neb  oiher,  and  at  timot 
aome  of  tlie  foier  lott*  rnn  like  rtina  bel<rteii  tho  ooarttr  torU. 

COAL  MINE.     Stnoa  of  oaal  bm  to  be  met  with  in  rarioua  |i«rti  of  iho 

f;lob«,  u  I'ranct,  Germany,  Sweden,  America,  Auairalla,  and  w«  bdiove  bkcwiie 
n  IniUa :  bill  in  no  uountif  in  nich  profiadon,  ««  of  >o  good  a  quality,  «•  in 
Great  Dritjan;  and  to  tliii  circuinilancr  we  may  mainly  altributa  MTOOmmrrrial 
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I^TcatncM,  nni  onr  lupnioritr  in  a.'rao»t  CTrrr  bnE:li  t(  Bunn&etnrc.  In  ccal 
uuDing,  Slid  ike  omio^  tnar,  ■  tui  pciti.^  of  ocf  popoluiao  ii  nDploTol, 
boidci  mao;  huadreidf  of  tboiu4ndj  of  tuRi  of  fbipping  cMiiliiillr  engaged  in 
moipiMing  thii  laliuh'ie  talr.inj  n:-:  c:Ut-  to  ill  ^iru  dT  out  own  amitt,  and 
up  our  riren,  bui  to  klmut  trcn-  pan  of  ihc  SeifacHandi,  France,  Spam. 
Furbuml,  the  WeM  Indie*,  and  Amtrca.  The  principal  vat  of  tbe  eaal  tiade 
i*  in  me  nortbem  and  taium  fafj  of  England,  and  the  BH»i  impntant  n^il 
worki  aie  ihofe  ofNevcaiile  uid  Vhiuhsvra:  ai  tlir  laKer  place  anne  of  die 
minM  Extend  more  iban  a  laSt  under  iht  Ka.  and  at  a  depth  cnwideraUT 
greater  bdo«  ita  nitface  than  hai  been  ivarhnl  in  anj  pan  of  the  wnU,  tbe 
deep  mine*  of  South  America  being  liuuied  upon  lof^  moantaina  cODBdenUf 
eleraled  abore  the  nirlace  of  the  canh. 

We  (ball  now  proceed  to  give  a  biief  desctipiion  of  the  method  of  wotti^ 
a  coal  mine.  To  a<crTtaio  a-hethcr  coal  it  concealed  benealh  tbe  mt&ce  at  an* 
place,  recourae  ii  had  to  boiing.  bv  a  proceu  and  implemenla  dmilaa'  to  what 
we  have  alreadj  deicribed  in  our  accuini  of  tbe  method  of  boritig  for  water; 
and  an  account  ii  carefuUv  kept  of  tbe  diflereni  atiata  nl  thmugh,  and  oT  tbe 
depthi  to  which  they  extend  before  arririns  at  the  principal  bed  of  coal;  »l^^ 
tbe  thicknea  of  tbe  coal  itraia  in  difiWreiit  lituadona,  u  well  aa  dM  ^p  or 
inclination  of  tbe  atrats,  (for  thej  leidoin  lie  horizont^)  are  aicertained  by  tbe 
ume  meani.  Tbe  working  it  luuallj  commenced  upon  the  ityi,  ai  it  i*  tmnad^ 
or  «b«e  the  depreuion  of  the  itrala  of  coal  19  (rcatetl.  Tbe  fint  coiuddeTatiiHi  ■ 
the  meani  of  druning  off  the  water  from  the  feeden  and  iptingi  wilb  whUi  the 
eoal  ii  nsuallj  inlenected.  If  (he  (ituatian  and  other  drcnmitaDceawiDadllutcC 
it,  an  adit  ii  driven  through  the  aide  of  the  bill  to  the  loweM  part  of  tbe  —'-t. 
and  the  water  runs  off  by  it  to  a  lower  level ;  but  if  tbi*  cannot  be  efiededt  tha 
water  ia  raiaed  by  pumpi  worked  by  horses,  water,  or  steam,  accaedms  to 
clrcumatancet.  for  Ihia  purpose  a  pit  or  shaft,  termed  the  ■*  en^ne  ah^^  m 
auok  (generally  upon  the  dip  of  the  coal),  in  order  to  allow  tbe  water  to  dnin 
from  the  workings  and  to  keep  them  dry.  In  this  shaft  the  pumpi  ara  pUcad, 
divided  into  sets  at  the  various  depths  of  the  mine,  the  lowest  set  deliTerilw  ftl 
water  into  a  eiitem,  from  which  it  is  raided  by  the  next  set  of  pumpt  abtm  i^  and 
«o  on  to  the  surTace,  the  lift  fur  each  ^et  itldom  exceeding  25  to  30  fttboma. 
When  ibe  leiuiired  depth  i>  attained,  a  portion  of  coal  ii  worked  dipwaid  rftbe 
engiDe-ihaft,  fotming  a  cistern  for  the  waters  to  collect  in.  A  level  ia  tlmn  mt, 
IrDm  tbe  bottom  of  the  engine-shaft,  called  the  gateway,  or  wmning  headway, 
which,  aa  the  works  proceed,  is  carried  the  whole  lengtb  of  the  hudc,  and  ia 
hma  B  to  10  feet  high,  and  9  feel  wide.  When  the  gateway  haa  pracmdad 
to  the  required  distance  from  the  engine  ehofl,  another  shaft  la  tunk  to  meet 
it  called  the  coal  shaft,  or  pit,  hy  which  the  coala  are  eanvejed  to  tha 
Buiface  in  baakela  by  a  gin.  From  die  gateway,  or  winning  headwajr,  lb*  ooal 
ii  worked  front  passages  cut  at  right  angles,  called  "rooms,"  which  art  abmit 
12  feet  wide  j  and  other  piuiages  again  are  cut  at  tight  anglea  to  tha  twoma, 
which  open  fhim  one  room  into  (he  next,  and  are  called  "  thoroughi,"  or  tbirt- 
ingi,  the  coal  reniiining  thus  forming  pillan  for  the  suppottof  the  roof.  WbcB 
the  coal  ia  of  a  firm  texture,  from  two-thirds  to  three-fourths  may  be  got  ont 
at  the  first  working;  but  in  other  cases  little  more  than  a  haUT  Twolaiga 
blocks  or  pillan,  15  or  20  ^ardi  long  hy  10  or  IS  yards  wida,  are  laft  to 
protect  engine  and  coal-pit,  m  case  of  the  falling  in  of  tbe  mine.  The  coal* 
•re  brought  to  the  pit  or  shaft  in  small  cars,  drawn  by  horset  when  tbe  workinga 
are  wide  and  moderately  level;  but  if  too  sli^  or  narrow,  are  drawn  bj  man 
in  basket*  upon  trucks;  or  if  too  steep  for  this,  are  carried  in  basket*  tipoa  iba 
backs  of  women.  A  general  idea  of  the  operations  and  arrangeraenla  oracoal- 
inine  may  be  gathered  from  Ifae  Accompanying  leclion  of  Bradl^  Coal  Mine, 
near  Biliton,  in  Stafforilsbirc.  A,  the  whimscj,  or  atesm-engine  for  rainng  tbe 
coal  from  the  bottom  of  the  shaft;  B,  the  hanksmui  who  lands  the  same;  C, 
one  of  the  siiafta  of  the  mine ;  0,  a  passage  from  one  shaft  to  another ;  E,  the 
gateway,  or  head-winning  way  ;  F,  the  holt  hole,  made  to  cause  a  free  circuit 
lion  of  air  through  the  mine;  (should  any  part  take  fire,  the  boll  hole  iahiiiltnp;) 
G,  pillars  IcFl  iii  working  the  ten-yard  coal,  to  supj'inl  the  aupeijacent  strata; 
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It,  in  cxtnTatioo  wllod  n  tUU,  or  T<^a«n,  bjr  llio  coTltn*.  •■Im,  >A<r  (Im  Mtnm 
u  em,  bc)pii  Diua  u>  wwk  lb*  ocul,  nr  hottMtndrr;  I,  tliv  rila  llmngv  wUcB 
tlwolr-nii)'  ii  ctit;  J,  lifhti;  E,  a  mm  wba  lioofton  th«  lUps  ■"■'  n^  tin 
fittewty ;  L  M  N,  miner*  tiMdin^  hding.  and  iliovtUioe  tnii  lli*  «1ack  or 
mall  ooil :  O,  i^k  canitfr  i  P,  mlatr  «<rliing  on  ■  walRild ;  Q>  the  111011, 
a  tnul)  fleoe  of  Mai  Ml  ta  a  (upport  la  many  liuii  nbore,  Khioh  fall  wlipn  tlila 
)«  Inkfti  away :  R.  a  cnl!ii-r  on  a  KalTdd.  takin)-  out  lliv  tptn  •*  far  a*  he  tan 
Tpocli  villi  a  |ilck :  S,  a  eiillin-  (iitnilingr  u|>a*>  a  hoaii  of  daek,  taDed  the  gob, 
witb  a  fir«n)t  u«od  lar  lliat  work,  which  caanot  Ik  aeft'ly  done  irilll  ■  fM  i  T. 


a  vulIiiT  Ixinl  III/  I  r  ^:ri:in^  uui  i-nal ^  U,  a  «aUicr  loajluf  a  iliip;  V,  a 
oiUicr  Lrv'akiiH'  iihawtd^;   W,  n  diirar  villi  an  «nM;r  okiji, 

X,  a  drivi-r  nn  :  :  Y,  a  tkip  Uiiig  dniwii  Up  llw  aWl  by  th* 

t'lifjiiiri  Z,  a  |ii1Ihi.  called  Itio  iiian  of  wtf,  Idt  tu  (iiiipoit  tho  upper 
alrala  until  l)ie  lnucr  am  irorkcd;  it  li  dun  laktn  away,  and  (be  upper 
coal  r<iU(  d«tia.  Tbe  diAfrml  alraila  that  are  cut  Uwoii^  Is  arrit<  ai  the 
principal  bed  of  Ibe  raal  an  nhlbiled  on  ibr  Ml  «lr  lb*  (kaft,  by  vaiimily 
■litid«d  porUaiia  ut  Hiv  wlid  earth,  cxtradhig  lii  (b«  Bradley  miw  la  tlic  lUpa 
of  nbotii  1 1 1  Wt,—  ttH  dvptli  to  (lie  boilom  of  ibe  ■lioA  ii.  13V  fiwi  4  !iieb«a. 
la  i)ir  rximiiiT  fnllmii-s  In  (he  flcintiy  of  NcaeaiUe  a  ct)iD|dkatMl  and 
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expmalTo  f^trm  of  vrnltlnt'un  liaa  )H>ra  niloptod,  in  fniri  In  fnini'l  nj^ninal  tht 
jiautmui  conieqiicncc*  wliitli  (null  from  jui  afcamiiktion  of  {itp-i!nin]>  or 
ltydn>i;pn  fpu ;  but  Iront  l)>i-  talniitituiu  txpleuon*.  which  am  <if  inch  rr«qiiFittJ 
ooeuTtcncVi  i I  It  but  ton  clrnr  tlinl  tlin  lytiti^in  i*  iifhriMy  iiirffirinii,  nn<t  callai 
lotlilty   for  improvement       Tlic  .iccomponyinj;  ikctcli  iirprciciits,   on    n  mull 


«cato,  thp  plan  which  ii  |iiiriii»'tl  lu  i-o-kiImul-I  ihv  cllVcb  of  thai  fnU)  evil,  anil 
[o  •pittul  Uirouglioul  (hr  nurliiiigt  a  oulliviMit  niiiuility  of  frtHh  air.     Tli«  dftrlH 

Cin  the  plan  represent  tlic  pillun  of  caal  Vfi  lo  ni]>[i(iil  iho  loaf,  oad  tlivl 
puu  till'  working.  I'licrc  am  ci-iierally  Ivu  ili'tccnta  or  man  to  ilia 
nnno,  u  »o  havo  alteadv  ttalcd,  wliich  axu  iaimpMivA  by  tliu  tcrmi  of  llie 
downeaat  and  inicM  dian.  A  u  Ihe  doirnca*!  dliull  by  Mliiiti  the ujr dveoviidi ; 
lbe«iim«il«f  tUMT  ii  rci>r«>cnt«d  bylb«  wavxd  Ymc,  which  ii  t-^rricd  throtigli 
lb«  niain  panigca  only,  llie  nibwavi  which  diverge  from  tliciii  bcine  iCopnrd 
by  the  bratticM;  and  lu  motion  is  acMlrntril  liy  (hr  liput  of  a  lurgu  tut' 
naee,  ulualcd  at  Ihe  botiom  of  Ihe  upcail  ihari  Itj  ami  ilim  ilic  air,  tttii- 
irsvening  the  whol*  of  the  workings,  BM«nds  the  ilioA  It.     An  exhauiline 

nmii  placvd  nrar  lh«>  npfn  «nd  of  tli*  u|ica«t  rIioA  B  Ib  ioin(tim<*t  tiibstitiiied 
tlir  dnnceroiu  cxpciliMit  of  the  fiirnncc  at  thn  bollnm  of  the  khuft.     Bui 
when  puriiculiir  jinrla  <it  the  mine  ore  Ribjeet  to  rapid  nfcumuliiiiDiii  of  Akh  ' 
ilniii[i.  rei'ourac  ii  hwl  lu  Aft  Hring  prooow,  wtiich  Ih  iitutLlly  jvrfoniitsi  by  mMtii 
of  iin  n|i]iiiratiit,  cuniii>uiig  of  n  lon^  imlc,  or  a  mtHc*  of  polo,  fitting  unv  Inlo 
Biiotbcr  like  n  liibiii;;-nid,  to  aa  to  be  eteraled  to  the  break,  at  pot-halt,  nkcn 
the  llrenluDiiJ  I'M  HuvuniuluU'dialtheuuricrfndof  thUjioloIianiiaJlilieeve  ur 
wheel,  oTcr  which  a  copper  wire  p(ui*«,  of  >ufficlont  lenslh  (o  reach  to  tlip  hunt 
iliiblu  froni  any  part  of  the  mine;  thit  done,  the  po^   ii  firmly  fixed  in  lh« 
plucp  wht'rv  l)iL-  |,>na  lodgm.  A  cimdli'.  fixeil  lo  n  piece  uf  lead  ui  other  (uibalBnce 
to  keep  it  upright  wlirn  •uiiicnili'd,  it  oAiiicd  by  the  liroiniiti  u*  fur  townrdi  the 
Bxpluxrc  region  u  infciy  will  ndmlt,  when  it  a  let  upon  the  flot*.  and  futened 
lo  eno  («d  of  the  vopiiur  win',  that  whlrh  ihv  firemen  ii'lirv  lo  the  ttahle, 
which  u  mndc  alTong  and  wiill  accurcd,  in  oidtr  to  Lanieiidc  thenii  the  olhet 
*tid«f  iho  virv  it  bro\iRht  through  a  ncvice  in  tile  door,  nnil  hy  thii  iuobui  the 
light  f»  ilrtwii  tip  to  il9  dolinuiiuiii    and  th«  f;a«  wliich   hnt   accuiniilnled, 
coniinjc  ill  ruiitac^t  with  llic  tlninc.  ij^nltn  and  explodira.     In  tome  iiittancn  th«- 
flRincu  Tvnuin  pent  up  a  coniiderable  time  in  toe  grcaioc  imiienw,  oiring  t«', 
•am«  oecSdeutd  cireuinslancr  hnving  ptil  iha  euiidlir  out  before  it  reacliea  th«>. 
p^-kole,  when  lh»y  nro  ftarfiil  (if  vnnluring,  from  ihc  iinroitidiity  of  what  m%y  . 
W  the  «T«iil.     In  niniiy  inntnnrei  it  hm  been  found  ncceMwy  lo  exvlode  ibraa'^ 
lodgniitnU  ihrep  llini-i  a  dny.  ul  vm'h  lime  clfiirinu;  the  mine*  ufjTI  llie  work- 
nieu  except  ihe  firi-mi'ii ;  the  iieMwily  of  uhlch  lioi  hucil  ocuniiiiued   by  lliw 
nliiicn  culling  donn  tirala  oi  mcaiiiiica  ii(  coul,  bo  oi  tu  rviidii  the  roof  lii);hcr 
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din  l}ipg«n«ntlniii,nf  tk  d'i^Im  RkI  tMini^  hiiI  liy  Umm  mMUu  maklne  l]i« 
Mira  ct«tntioa  loo  fxtat  M  be  cl&ckd  by  tb*  diliitiiig  cutRiiL  In  hd.  vhcic 
tbe  roof  of  n  nul  min«  (wlMie  the  kboi  u  Diirtv-nx  u«(  Ihick.)  i>  iriit  doan,  ii« 
inaaM  bul  ibv  firing  prorvM  noM  *uxp«nd  Ar  a  liaelc  day  titc  ij««tn>c4trc 
•Acti jiTO<liKcd  It;-  on  oxptoiloo  of  the  whole  nlMe.  To  obtial*  th«  lUngim 
iad  diCBcQltici  of  tlic  liniiK  prootB,  Mr.  Jmdw  Ryao.  uf  NeibcTtaii  nilli«fy, 
nnvlhtrham.wholiad  Wn  rormaiiyy«ar«««|r*g«4mv«tkiiigrnU)M,invviiioil, 
ill  lirn  otii,  Auniplc,  cHVclunl,  and  rcuDomicol  (yatam  uf  mitilatinn,  by  ■hjcli 
ihv  fin^^niup.  oi  inlUmmalile  go*.  «u  caninl  eO  upwanU  from  tlie  mint, 
mbltat  by  anolliirr  amingpin«(i  I  liF  cnimd  lhi>  mbonic  ariil  gn>  (or  chiJie^inji) 
lu  |tiL>a  off  Inio  ihr  «nwr  Icrtl.  In  aliniiptln(>  to  fct  liii  plon*  of  vrntiUlion 
Irir4  at  vorictu  nbci,  Iw  mDiniihihenuniitubbomoppouEion;  andnlthoi^hin 
trtry  iiMloMCni  wliieti  he  vaaalluKtd  tu  Iii1it<duru'  lii»  i)Bti>iii,hp  waa  MniiitDlIy 
noMMdil,  y«t,  fniin  ihr  miiwprtiMnlalKiiK  of  ignorauea  anil  Jiwlninv,  kit 
wftUm  of  Tcndlftlioii  lis*  bern  *!da|>tc(1  in  rvry  te-n  minci^  and  llic  fitiof;  ]in>- 
em  i*  •liH  vtry  generally  remrli^d  to.  Mr.  Wood.  orSammer  Hill  Oroi'f,  Nnr- 
Ibuviberluiil,  lim  h«v*v«r  iiivMil<d  an  apfcualu*  ■>}'  mliich  tlw  linnf!  iii*y  lie 
tfflteleJ  wilJt^Fti?  jnTp'TTnoaMflTtfpr.  The  nnn^^e^  JinjfTnm  rt|»fe4cnta  ibf  inl*nor 


uf  u  toal  laiitr  Hi  pcnfiNliTV,  mUh  Mr.  Vood'i  aHWMiU  ein|doyed  in  i)(niliag 
tlip  gill.  It  conM)li  cf  a  roiiiRion  Uulvb  •tribiog  ctnck,  bi  uM.  L  ii.  ihii'mi  uf  a 
w«ig)it  at  u  luvvioualy  dvitnuwi'd  Iu4ir  niiaia  a  Kict  liuii  <  ilMlutin! 

wriglu;    lUi  luvcr  wMhig  iijiuii  aiiolluir  luivt,  rauiu*  a  l.i  .  -.((^  witJi 
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ax)^mriate  «f  pglxtli,  to  be  ilip|>«d  hita  a  boUle  aontttloing  (idptolc  wM ;  <(ie 
tmiiKorltaliince  w«lj|;1i[  ciu  tliv  llni  Ifivtr  immtdlatel;  ut«nMf4i  dnw*  tli« 
mMeli  (Mil  ur  iha  battle,  when  (he  contact  of  llic  nt  oiiun  the  nuddi  to  u^H^ 
ami  to  M'l  lire  lo  D  Icniii  I'f  00111)1  iiitibk  [iijtitn  fuiiiirt.*(<il  willi  it,  cnnilartnig  of 
oolton  nr  low  aiiiitriitvd  Hilli  *l>itil>  or  turiHriiiliio.  a  nfmenU  llio  wc^lM  of 
Iho  clock,  wliicli  ii  (ot  to  );o  off*  at  the  limB  denoted ;  a  pr^^rctioj  pUee  M  the 

luni*  iii'tiii  A  fitk'niiii  BE  b :  ibn  «llier  end  ot  Ihi*  ttr**  i*  proridcd  with  ■  rall«r 
r,  mhicii  taiict  ilic  loaded  end  Jof  o&otlicr  lever,  HiupOTlcd  upon  a  •taiMlud  al 
« ;  Hi/  i<  a  mi  nltaclivd  bj  a  joint  Ic  llio  olJier  cxticintly  of  (h*  icmnd  Irvor,  abd 
dI  iIw  inwrr  «>d  it  in  jnitit»d  to  ■  ■mnll  block,  to  ulilcli  ti  lltnl  tlio  HMIch.  To 
the  match  arc  attached  ■owe  looady  tnoled  fHamcnti  of  ««[t«i,  aUcb 
(airivd  upward,  and  wound  round  an  iron  rod  a*  lomuly  a*  ptniiU*,  le  ai 
form  a  lurj|:a  bunch  of  eoiily  i^iitablo  maltnr,  lu  fiirtlivr  which  the  whole  i* 
Mtutnlcd  witli  iiiiritu  of  lurpcntini:  the  iron  rod  containinij  iIip  bunch  «I 
cotton  ilidn  up  and  down  En  a  fixrd  ilaiidard  i.  at  rcnrewiili'd  ;  and  from  this 
puinl  a  train  a  made  to  other  narti  ot  the  niiiir,  whern  thvi  inflamfnablc  gat 
may  have  collected  in  a  dctacned  volume,  b)-  msoDi  of  suip*  of  brown  paper 
dipped  III  oil  of  lurpi'nliiiF,  wliiob  aru  slnnig  Iwvther  and  auopi.'iidi'd  in  iViiwnit 
on  ilaiidanb  facod  IB  the  groimd.  Tlw  t^Mk  b«ll»  Mt  to  go  off  whim  oil  tb« 
wodcinen  an  abaoii  from  the  mine  ot  at  real,  t£e  weight  onenlei  upon  thai 
larac  at  ih*  pnciw  period  dMennined  opan,  igtiit«  iho  matcli  and  tW  ifaUii' 
and  thw  dcitK^  all  the  inllammnUc  [at. 

The  ftJIowinc  il  a  simple  and  iHeTiil  coiilrivanec  for  the  prtrentioH  of 
accident*  in  ralungnivn  or  mincnil»(»ilc>rnuiiin,by  iheropea"  tuimiag  nild,' 
oi  il  i>  termed,  and  for  which  the  invi'ncur,  Mr.  E-Spwrt,  aa*  prnmtod  with 
llie  nlver  Vulcan  invda]  by  the  Society  of  Aru.  A  Mr  ia  lUed  on  the  end  of 
lui  Axii>  Two  hnotci,  la  A, 
■uing  freely  on  tiie  endi  of 

tiiii  bar;    C  ia  a  thort  bar  ■-■•"'~"'*~-^ 

or  *io|h  projeciint;  from 
the  frame  of  llie  machine, 
fur  the  hook  to  catch  hold 
of.  When  tlio  bar  rv 
volve*  at  ■  moderate  rate, 
t)i«  hvc^i  coiviUiitly  hms 
down  bji  llioir  own  wci^lil, 
ood  kee|>  clear  of  the  iKni 
C;  butwliFii  II  revnivn  atlli 
a  dan);vn>u*  rajiidily,  llio 
cenlrifaK'l  fo^^  oauMi  the 
hiHib)!  to  diverg«  Aom  their 
pmilfttil  [utdtion.  and  one  of 
th«Ri  calohci  hold  of  (he 
clieek-bn  (.',  (a*  iliowa  by 
dotted  linn,)  which  Mop* 
■he  inaeltine  initaiiily. 

.\  voircipondent  in  the  RrgitUr  ^  ArU  propotiei  the  following  niodllication 
uf  till*  contriraDDr,  by  which  llie  ihook  ocuaioned  h/f  iSe  niddrti  tin|iMig« 
the  nadiinery  la  avoided,  find  ihc  l\itih*r  odviinlon'  f-nbed,  lliol  whttn  II 
Vuloclty  of  lliu  maehinrry  ittotaiTviluccd  n*  10  avuid  un^er,  ihr  inachhiery  w 
not(li>]i.but  will  tvoom mi' lice  motion  of  itMir.  In  th.?en^viiigiii  thi-next  p^e 
■  il  a  leolinii  »f  Mi.Spcm'  ehock^hnok*;  llin  bar  to  which  the  hooks  air  tut 
(MUlbd  luni*  willi  Ihc  axle  bt;  r  ti  a  coiiicnl  pulley,  vilh  ^oi*<i  cut  taL 
a  iniml  iliterlioii,  ai  rvprcicntrd  in  ilie  •eclioii ;  thii  puHey  Inmi  on  the  aalc^  ^ 
and  ttol  with  it.  like  tlie  bw  a;  '•nt  of  lliiii pntlry  )»(ni<cli  the  chctk-piti/. 
0  i*  a  ten*  f\\>H\  lo  the  frniue  k,  wlikh  Aci  inio  [lie  pulley  /,  ho  «•  to  entui 
il  a>  luuii  aj  \in  pulley  i>  niiiilv  to  rovuir*  in  ihv  sum.'  direc(i<Lii  lU  ihc  bar  «. 
•  iaxtnd  lixvd  (»  ibc  piilUy  r,  mm  lube  wound  tom ill  all  (ho  piucvei  when  ihe 
pulluy  it  tinuitl ;  lo  ilw  end  vi'  ii  ■•  fixed  a  vtjghl,  liic  hit  of  wliicli  inuil 
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b«  rCfruUlcl  aceorJinj;  to  the  Tclocil)' 

witii  wliioh  lliv  niacliLiic  u  Trqukcd  (o 

work.     Frmii  iiinpfclinii  of  Ilu>  pliui  it 

will  I*  letn  llial  »ben  llic  cIircl:-hDok», 

bvtiic  lou  rnpiil  rrvululiaii  of  the  ckcck- 

bur  a,  hovn  dirtrgrd  to  tkr  fniin  ilicCr 

ptfiiUnt  postlioa  aa  lo  Uj  bold  of  thr 

clMck-pin  /,  Ae  pull«jr  r  nill  he  dnvia 

round  In  the  xuns  (iitcclitni  ni  ih*  htt 

Or  Mid  aHl  wind  tlic  Wright  niniciulcd 

bj  lh«  0<>nl  ■imill  llio  Mnl  renFlici  ilis 

■immiMat  groorr.  M    at  (  whto  tli* 

vcMdIy  or  tnc  machiiiprjr  will  b«  f[TC*ily 

medtntod,  aC  whirli  liniv  tlic  |nil1ey  e 

will  bar*  advanced    ao   Ikr  tloag   ihe 

•ovw  O  OS  tu  draw  the  ohctk-f  in  out  of 

iho  cliCGlc-hoo):*,  wlim  the  machintrjr 

win  pTotvcd  in  a  Kitnlar  way,  and  the 

coed  h  bjr  the  dcwcDi  of  tnc  weight ' 

atUchfd  lo  il,  will  rRvpnc  th#  inolToti 

of  thp  pulley,  aod  tvtura  il  to  iu  oriKina] 

pofition,  a>  thowti  at  ■',  wbrre  il  will  be 

kiway*  rtadv  t«  rtpiUlD  tlip  maehinarjr 

when  the  cneek'hooki,  by  their  ceMrilugnl  rorcei  coma  in  contact  with  the 

thwk-piii/'. 

COBALT.  A  mttal  v(  a  wbitlih  gtty  colotu,  nmilar  to  tin,  but  with  little 
briUknec  It  u  briille  and  ean-  to  pulvcriia,  but  difficult  lo  fiiu,  rcqairinK 
»  Wmpenitara  t^ual  lo  that  whico  it  atefiaary  to  malt  cMtwcm.  Lika  Ireci  it  fi 
•Itraetrd  bj  the  magort  In  il>  mclallic  atote  il  is  of  litllo  iiaa,  bat  ita  oxidr  U 
•fnployed  to  impart  a  bluo  mIout  lo  fiuibla  and  TitrMiu*  MbMaiieei.  Sec 
ZArma  oxid  Suii.t«. 

COCOA-NUT  It  a  iiatir*  of  ineal  of  lh«  tropical  coantriaa;  Ibt  tree  it  IVmn 
40  lo  60  fert  biKb,  the  leave*  from  10  la  15  foM  (ong.  Mid  3  Art  broaiL  'flu 
ftiiil  ia  abont  the  sire  of  a  man't  head ;  it  oMldiu  a  whila  kend,  tha  hollow 
of  whkh  It  (llUd  with  1  milky  Juice.  TIm  wm  tt  tha  Mcoa-nnt  Ifsa  ara  nuniarwi 
and  iinporliinL  lu  tmnk  it  tttado  mto  boMU  aad  wattr-ntUn  |  asd  in  betuo- 
IniildiBg.  the  lc«m  terve  for  Ihaldi,  and  an  arRMigiht  littB  mala  and  hMfccrb ; 
llkewl**  at  •  nibflittti*  for  i>a|>vr  iii  oriiinjir  opoo.  The  Abrom  htnk  of  th* 
thcU,  after  brinjt  tookcd  in  water.  It  beatim  into  oakuin,  niui  into  a  variety  of 

Cm,  woven  into  acil-doih,  and  Iwiaied  inio  ivp#«  and  csUm  even  for  th« 
:gfai  riiipa.  Tha  bard  ibtU  la  polUted  aad  ftamid  into  cDp^  powdic 
hoxtm,  Ite. 

con.    The  tooth  of  a  wbi^  by  whldi  tl  acta  on  anothar. 

CLAIIION.  A  kind  of  tniniprt,  whoac  tuba  in  narrower,  and  i(a  ton*  MaUr 
and  ahriller,  than  that  of  the  cominon  ttumfirt. 

COCHINEAL.  Anintmil  wfajollftedaonllwOMtuaa9«lnti■,«rprickl*nMr 
0^  Mexico  and  otbtr  parta  of  Soulb  America.  In  thodrMataiein  whicn  it  M 
biouKhl  to  Europe  il  retembte*  gnina  about  oii»«Bbtli  of  an  inch  long,  with 
una  nda  round  and  traawwidy  wrlnUed,  and  the  otaw  ra<bit  flat.  The  c«lour 
iaof  a|nir|diah  grey;  the  my  bowing!  to  a  powdor  wUek  eaten  ttaalandlyi 
the  eurple  tins*  prooted*  fiom  the  colour  extnuted  by  the  water  in  which  it 
hai  MM)  UlltX  Th«  ticb  eiimatai  oetouiiug  matt**  wUeb  it  yield*  doo*  not 
appoar  lo  ba  ittjuind  by  lone  kfeptug  In  a  (by  flat*,  aomo  cochineal  of  130 

S'can'  old  hnvinebcei)  found  to  praduM  th«nma«0ect«  m  new.  The  colonr- 
ag  matter  may  M  tottractad  eilbar  by  wntrr  or  atoofad.  Aliian  waa  tanuntf 
the  Milv  luheUnee  nted  to  fix  tba  dra  of  <ocUn««l.  About  the  ytat  llUt>, 
Drrbdel,  a  German  ohemiit,  diacortted  tbc  dieol  of  tni  in  bcightaning  the  colonr. 
Ha  toltition  of  tin  in  difbrriti  Mtdt  will  prodnoe  aitatMa.  patfltk  violet,  and 
•oarlet  <J  vnrioai  kind*.  S«o  Ca*iiois> 
COCK.    An  inMnunent  f«v  penniUing  ta  arrealinif  ibe  So*  of  a  liquid  al 
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piMunr.  Hivy  pMicralt}'  cousiit  of  a  sliort  lube  i:i>inniunioatiiig  wiili  iliv  cntt 
ConUiiiing  llin  It^id,  aiid  Imvtne  k  plug  cruliuil  iiilti  it  Urnr  Illl^  iiuilJIr,  uid 
•bwditij;  Hi  right  od^Ui  to  it.  Thit  plug  Jiu  d  holu  tlunugli  it,  oliicli  being 
liTOll^ht  Co  coiilcid?  with  lliv  burc  of  llie  fipt,  (he  plug  olli'ra  iin  olxIructiDii  Ui 
tltr  bqtiiil,  but  by  tumitig  ilic  plug  tnio  ^iiartar  ruuiiil,  tl»'  wibd  juirt  ul'  ilir  {Jiik 
(tnndi  aerun  the  boic  ot  tlic  pipe,  oiut  >lopi  llic  ^iuuj;>.-  of  the  liijiiiil. 
NtiiiivrouH  jx'GulUritiia  aii>  to  bu  found  in  llie  cuniliuriiau  of  coclu,  lo  uUpt 
them  lo  jiaiiiculnc  tun ;  tomu  <it  thrM  a*  tliiU!  ptocivd  lo  nollcc. 

The  aniirxrJ  figure  rrtimcnii  ill  icclion.  UI  improved  lack>c(»di  for  Uqu 
cask*,  invtnttil  l>y  Mr,  W.  HiiKHct.     Nuinrivua  paiciiti  Imvc  bctn  Ukm  WU I 
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l(>cJ(-<acki  i  bill  few  of  thoo  intcntioo,  we  think,  ore  cqiiol  to  ftlr.  liUMel'v  fur 
(impllcity  aiiil  >0(niril)'.  'flic  cnetnring  iFpceti-nti  the  cock  tbut-ontl  looked. 
t^van  hol»  Mug  cut  throvif-b  tEe  biiml  and  into  Ibi-  plug  a,  h  mnvshlo  tb 
pin  0[  boll  b,  Willi  n  «!iQuldi.-r  In  liinii  lu  action,  it  fitted  into  it,  piuung  tkavuf 
llw  barrel  intu  the  plug ;  ihc  oppoiilc  end  tcnninatn  in  it  sercu,  otr  whieli 
a  vplnil  * priiig  rtntiiif;  on  the  tbouldFr ;  a  tumml  bran  tockft  e,  buvin^  «l|i 
a  ihoultler  nUiut  midwny  tu  jircu  upon  the  Rpjnl  iprinKi  ■■  (ben  piit  tirti  al' 
and  WKUted  tu  the  band  cither  by  (older  or  aerewt;  if  liy  the  lotmoiidj-,  th 
BolchM  ill  th«  liaadt  RMiU  b«  fdcd  amy  Tor  obv  luim  Naioaa.  To  open  the  co  ' 
or  rather  to  withdraw  the  bolt,  iht  acTcved  locket  key  umtt  be  inltmlno 
when  about  two  tunii  will  ■uflicIeDlly  compms  the  apiiag  and  wltbdrnw  thl 
bolt,  and  tho  cock  may  ilien  b)<  opviifd  and  khut  at  dlacrsdon,  uhilc  the  *cr*« 
kty  rcmoini  in  the  pixilioii  dcseribod.     When  the  kajr  i«  mthdrawn,  ibe  aeti* 
of  the  ipriiig  upoii  Ibe  plug  forcca  ihe  bult  into  ihe  spcrWce  of  ill*  ptug  tip 
abutting  tlin  coi;k. 

'I'he  accompanying  figure*  reprc- 
aeiit  anotlu'r  coiicrivance  of  Mr. 
Ruurl'ii,  which  bo  limi  iiiuiii-d  A 
"  hydro-pneunialic  liquor-cock,  and 
air-v(>ul  altuched/'thv  object  of  which 
it  to  oilmit  the  uir  to  pr«aa  upon  the 
■urfoce  of  the  liquor,  ao  u  to  eaiiic 
it  tu  flow  upun  onioning  ihi'  cock, 
but  lo  aliut  off  all  eoinlnunlciition 
between  the  almoupbeie  and  the 
iuieriOT  ot  the  vciacl  wbeii  the 
cock  i*  ctoaad,  by  which  iliu 
■ttenj^th  <iS  titc  liquor  ii  prcKTi'ed, 
and  it  ia  prevented  from  apecdily 
turning  aunr.  fig,  I  U  *  riow  of 
lb*  cock  with  the  air  tubo  applied 
axUmally.  'I1i«  plug,  in  addition 
10  (he  aperlaro  lor  Uio  pauogu  of 
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the  UfMOT,  lu*  ■  miaUoT  one  plaii-d 
•teve  It  r«T  ih«  tnaunuaion  of  ilic 
nlr :  vpoa  tun>n>g  ilw  cock  lo  drnw 
oir,  the  air  >ntef  *  the  widltr  luu- 
MM,  tnil  pulling  nlcag  ibo  bnit 
H^  b  mim  t»«  vnt  above  t)ie 
Mrboe  of  tht  liquar  llirou);b  iIm 
metal  pluK  or  ftmiU  4<.  Ftg.  2  u  a 
M«titm  of  a  baml  dawinx  aeothpr 
riiidiScDtion  of  the  a^iiwratiu.  t>y 
w'lilcb  the  oir-tuliir  It  pla«4  tntfi- 
■laltjr  I    lliU   nirlliod   U    coiiudvcisl 

Im^rralile  in  brrarra'  or  lUatUlan' 
atg*  *tmhi,  uid  in  litiuilioti*  when 
iliDiube,if  apjilMil  cxtcmall}',  <r<nl4 
lie  liable  to  bjuty.  LctlfT^atcif 
and  «  apptjr  lo  <b«  ume  patt*  >i  in 

3f.  1 1  but  tbe  aptftine  for  ili« 
nJMlea  ef  air  in  thk  coclc  J* 
■lttial«d  at  the  aide  (al  t),  ba  order 
w  tkom  (bt  application  of  ilie  \arm- 
(K«i  W  one  o(  Mr.  RumpI'*  look- 
cocki,  already  dMcribtd.  ,      ,  -  l   l      ■ 

TTie  foUoiniif  tot  r«pTM«nta  a  took  «f  onple  conttnwtron.  to  which  there  b 
no  pbtf  rtaniriBg  grinding  lalo  iu  Nat,  and  sbicli  may  tie  entirely  famcil  <4 
etu  Uwi,  vhich  i*  at  once  cheaper  anil  not  pemlolmit  like  hnra.    4  It  the 


hfiiTtIt  t  •  (mall  rod  haTtnc  ■  Mren  out  on  <li«  tadji,  which  worta  in  a 
cenMponding  tatw  cvl  in  Uio  aoea  of  the  «*:k ;  tlu  othtr  end  of  tbe  nd 
puMa  (hraugb  a  g:aidv-|M«oe  «  fpctfonied  >ilh  nnuMCMU  holei,  to  allaw  m 
eaiy  pMaogc  to  lh«  liquer),  M»d  uEnogh  a  iMthcr  wkn,  at  tbo  back  at  which 
b  an  iron  waihcr,  wabiU  trhkli  Ibo  ted  io  riTtttted;  and  according  to  the 
dtretiiaa  in  which  the  Mrev  m  tunied,  the  loaditc  wuher  b  either  pcmtd 
•gkliiR  the  nid  ef  tbe  oock,  thereby  dealD;  tbe  apemiw.  or  it  recadei  mm  it, 
aMd «pt-na the panage.  //kaMctuaoTlhccaikinlowhichthccockb wrertd. 
Ajietbtr  cwk,  tn  «>nM  rtifxcte  rewtnUing  ilie  preocdiiig,   Utl  r«qiiMit( 
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CM  acniracy  of  ODrkmuihin,  i*  iIiobti  In  Uia  miowiu  tgurt.  n  ii  dM 
4,  bored  oul  GvlindrioAl,  mm  i  lie  inltrior  «Bd  Ricpd  or  meA  t^iHN ;  i  iha 
iioiriF :  c  s  owiical  plug  fomccl  upon  one  end  of  n  trtw ;  J  a  huiJIt  upnn  iW 
o&H  md  of  tha  Mrew.  by  Urnlni;  which  lli»  plt^  inajr  be  nude  U  dme  th« 


evHnililfnl  pamgeo^  bul  when  itri'^i  hnrk  t?  (Ik  i^n--  --••■!?  ■■  <r»vt*  » 
clrnr  [>iuin^D  for  tlio  liquor.  A  /;'•  i'  '  '■';■  ■  i'-n  !■'  ^i-  '■  liability 

locorrouon  in  liquori  containing  iLiiy  yuiiiuu  ut  j^IlI,  bj,  ..  .i.il.  i tli«  plug 

btcom**  lo'iK- In  ii«Mat,>>ii(1inmHny  iMtanoeiapoiMinoutMlaliMiortlic  nciu 
It  fortnfd  in  tliv  lii^uor.  Tlioe  cv9)  ar«  avcided  ta  Ridgwny'*  poiorlain  eocki^ 
wbkh  ate  not  liiUc  in  corrmion  in  llift  abroiiMt  acid*,  at  tbc  nme  time  tbey  an 
vm  (inn  mid  mibBtiinilal,  being  formed  of  tho  KtnmgratporMlalii  or  (lone  warn. 

Tha  fornii  i>r  t)is  cnck  an  >omc«-bal  ncir,  ni  veil  at  the  intrrior  ranttnictinn. 
The  Mintxrd  diojiriun  jprca  a  sfclioii  (ricfpting  llie  uppiT  or  liondlc  part  ot  the 
plug,)  of  ilic  fium  moM  approv«it  hy  tha  painticci.  a  ii  tlie  long  l«ui«i  with  a 
itrtitr  thrrnd  cnt  uponiia  cxtamal  luribcc  far  llin  purvow  of  being  acrcvid  tnla 
the  bstirl :  h  the  plug  accurately  croiind,  and  fitted  into  iti  plwe ;  in  the  pittg 
a  Ttrticiil  pM-rotntioD  ■■  made  fiy 
bnriiip.  riiuol  (o  llie  diamoler  e{  that 
in  ihic  lung  tubr,  and  another  bole 
nt  riulil  angles  U>th«foRnertoeoin- 
fnonicHto  with  the  Tvrtlcnl  perfo- 
ration and  with  tbe  long  tube,  viirn 
the  ping:  u  tnmpd  in  ilii?  din  .  ':<  .. 
ahown,  for  drawing  ciT  tin  li<i.:< 
To  secure  the  plug  in  it»  ulncc.  aiid 
to  ]itodne«  n  imijurm  nctiun.  it  ha* 
a  grvoi'c  made  thrcc-(]Unrtcr>  round 
it,  fer  recviTiug  the  end  of  the  bolt 
r  which  11  fottmod  by  the  aciew  il, 
See  Valtr*. 

COPFEB  u  (he  Med  contained  id  a  Wiry,  the  produeo  of  a  miNlerni*  itntl 
tree  called  the  C^ra  jtmtiitim,  and  which  hoa  alto  b««n  named  Jotmimm  ifrw- 
Krwm,  lliii  tree  grown  ertci,  witli  a  tingia  atom,  to  the  heicht  of  fratn  eifiht 
to  IwaUe  feet,  audho*  )nn^.  imdividtcl,  tiender bnuodica,  bendinil  downwatrlii, 
■heio  are  fitnii«h«d  villi  eitrgrecn  lenTe*.  not  tinlikc  lbo*e  of  iha  bay  tree. 
The  bloiiom*  arc  white,  ultling  f>n  nhon  fnolalilkt,  and  rctewlillti^  a  rberry, 
and  hnviag  a  pale,  intipid.  iiid  smnewhal  glotinoiu  pulp,  indmiiig  two  lx(d 
oral  Kcd*,  cbrIi  about  llie  ><iio  of  an  ot^laary  een.  Om  aide  nf  iho  tti  ■* 
convex,  while  llie  other  b  S>l.  uid  hoi  n  llllle  atrowh*  hlTVW  inwrltvd  ihnogh 
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■  ;  «tul«  srowiiK,  tiM  fi«l  mit»  of  tbe  M«d  «rc  lowarda 
neb  other.  Th«w  tvti*  *r«  iaiaiMiUtoljr  otivtmd  I^r  oarttloginout  meof 
ImDC,  wlud)  liM  tfccivcd  llic  nune  of  lit  pardtmtmt.  Tht  mm  Mein  bmring 
when  ihey  brc  Inn  yean  oM;  in  their  tlunl  yetr  ihry  ue  in  ftm  bearing. 
Tlie  Mpecl  of  a  fullVu  pliuitalinn  iliirtn);  llw  pvnoJ  of  R-fntiiag,  >hicl>  doei  not 
loM  lon^vr  t)iaii  uae  or  two  iLifi,  ii  Ttry  inliroiiiiif.  In  dm  nigtht  the  Uoa- 
Mini*  expand  tlipmulm  m  pi«fiuetjr  »i  t»  pmmc  il>c  iioit  oppcaranoe  vhicli 
has  lonitftiam  bvi-ii  mtnnMVll  in  Eagtuiil  Wbm  u  i'*h<iiii1  miun^^tuTin  at  the  ct«M 
orauluinn  hH loaded  th«lirci«rhileati]IAimlahcdailli  IhrirAdl  oompltnMBt  of 
fulUjtB.  'I1w  M«U  OK  knuKii  to  bf  rip«  whm  lh«  bstriM  aaMme  a  dark  rod 
Mjoiir.  and  if  lb«i  aot  g8tlivt«d  wilt  it^p  tnna  tlic  uvtn.  Tbr  {iloaMn  in 
AraUa  do  Dot  phick  ibc  fViiit,  but  place  clotlii  foe  ili  ncoptiuii  licnvAlli  (Ii« 
Inei,  Kfaich  thtji  slinke,  aiiil  lh«  rip«neJ  bfrtia  drop  rMdilf.  TbtM  ai«  alitfc 
iranli  tiiriMd  iiMn  mnU,  and  cxpotvil  to  the  tun'i  ray*  ufilil  (xrEKtlf  dr^,  wlirn 
the  IhuK  ii  broVm  irilli  Inrgc  beoTj  roHen,  made  cllher  of  wood  or  Monr.  The 
ootTee  tliua  eleaml  of  tti  huik  li  again  dried  ihOToughly  in  tlio  Etin,  IImi  il  atny 
not  bo  UabU  to  hMt  when  iiackr>d  fur  xliipnunt.  iTie  nii'lhcid  vmployed  in  the 
VToit  Indita  diflbn  fVom  ibi*.  Neuron  ore  Mt  to  f  alhrr  inch  of  ibt  MrriM  m  aro 
M*IB«eiitly  ript,  and  for  thi*  piiipow  are  pravid«d  each  wilt  a  convaM  bu,  havinjt 
u  iron  tuu  or  l>ooi>  at  iu  mamlt  to  krop  ii  alwayi  ditttadrd,  and  llii*  bag  is 
«hinp  round  tke  neck  to  *>  lo  Irar<  bath  faand*  at  liberty.  Ai  oAm  at  thit  Mg 
■1  (ilTtd.  Ilie  conienli  arp  tr,iuif«Tmt  to  a  Ih;^  boaket  ploccJ  coDvenitfitly  tat 
lb*  oatyotr.  It  U  At  mnnl  cnlciJuion.  thil  each  btuliel  of  rijii'  Uttipi  will 
jirlu  ten  poundi'  «ci)[h[  ia7r<ihiin:abIcco&c.  la  carina  ccAs  h  ii  aometinM* 
■wual  l«  Dxpoae  the  timiei  to  ihu  *iia'<  njr,  iu  layer*  Rvv  or  fix  incbe*  deep, 
ana  platform.  By  thb  mean*  the  pulp  rcrnienta  m  •  (•■  day*  ;  and  liaiiag 
thut  tlirown  dT  a  ttrong  aeiduloui  moiiture,  dri«*  gradually  during  about  thrc* 
WMki :  the  h>iaki  are  Hnerwardt  tepanud  fnm  the  tetdi  ia  a  mill.  Other 
plantm  romovD  iiir  pub  from  tli<  tatda  u  toon  a*  tha  barici  aro  galher«d. 
The  pul[)^ng-inill  ttMd  for  this  jmrptm  eoBiiKwor  a  boriconlal  fluted  rePer, 
iiirocd  by  a  crank,  and  tedog  if  aintt  a  morablo  bteau-board,  ao  plaord  aa  lo 
rmtym  ilte  pau^e  of  whole  betrkt  between  ilatlf  and  the  roller.  The  pulp 
U  then  irparnttd  from  ibe  wed*  by  iraahing  thcan,  and  llio  Ulter  or*  tprud 
out  in  iit  lun  lo  drr.  It  ii  then  neoAiary  lo  rcmore  tbe  ncmbranoiu 
»kln  or  piTchnwnt,  whMb  it  elEceud  by  Moana  of  braTv  rullrri  ruiuiLng  in  n 
truiigh  wher<iii  the  aeodt  arc  piiL  Tin*  miU  i*  worked  by  catllr.  The  leed* 
nr«  aflerwardi  wiiitwwtd  to  f«pua.te  the  AaS;  and  if  any  among  then*  taufoat 
to  have  ucapod  iho  action  of  (!i«  Toiler,  they  iim  again  paaoM  llireug*  iha 
mill.  The  loaitiiis  of  cofTre  for  ute  a  a  proecu  iluu  roquira  aonia  nicely ;  If 
hiimed,  much  of  ll>e  fine  aronuXic  flivour  will  be  dvitroycd,  and  a  diMffreeaUe 
Utter  Lute  mbMitutml-  The  ronttltig  i»  now  iiiually  pMiformed  in  a  oytindrieal 
not),  whict)  il  raatiniialljr  tnracd  upon  ila  axk  ortr  tba  flriMUce^  in  «(te  Is 
preiwit  the  too  grtol  btolia;;  of  any  one  pari,  a»d  to  oeooaipMh  III*  eonlimial 
*Ufting  of  I)m  eonUnta  Cc^ct  thould  Mrte  be  kept  foi  any  Ui^Ui  of  tine 
after  it  bai  bom  toaitcd,  and  tliouM  never  bo  eround  un^l  it  ia  rvoolral  tar 
inl\iuMi,  or  »ome  portion  of  its  fin*  Bannir  will  he  diuipatcd.  Count  Utunfbrd, 
who  paid  er«al  atUation  to  ih*  manamnctit  and  pT^piration  of  colloe,  lued  to 
peeKrre  iba  aromatic  ftoirranec  of  uial  wliicli  bad  been  ttround,  by  placing 
It  into  a  cytiadrkal  nietalbo  boa,  whieb  wai  cmtreil  by  an  aecuralcly  fitting 
piilon  la  the  intid^  boiitg  wtU  dutod  by  a  nicclv  adju8[«d  cover  on  lliu 
PUtMdc.  A*  inaprmd  oparahM  for  roaalisK  coilcc  wai  pattntod  bv  Mr. 
F.vant  ill  1 814,  Ihe  operatMm  of  whkli.  it  ■■  uid,  «uiirer>  a  flaronr  unubr  to 
tliai  fra«n  Mocha  to  WeM  India  oifto;  and,  owia^  to  the  retration  of  llio 
MMiitial  oil,  a  grvaur  wejgbt  ef  roaaud  coflbs  k  obtained  frooi  a  gircn  weight 
of  Ike  taw  anaiciial.  The  art,  aocarding  to  Mr.  Kvans's  practke,  leeim  lo  cun- 
drt  In  tlw  abMraction  of  tlui  aijatout  and  aridutoui  tnatlar,  uilhuut  volalilixisg 
the  ettcnliol  oil,  upon  wlixb  mainly  dcpvivd  the  Uarour  and  ^[iceable  inialilir> 
of  ocder.  The  nppamini  oontiils  ol  nit  nlipliMl  riun  retort,  »rt  in  brick'Wotk, 
over  a  IbrlMce;  tlio  relovt  b  okado  to  r«val>-c  uihiii  liolkis'  *xi->,  erne  of  lliviu 
tcrrii^  •«  00  axil  {>«»«£«  tot  the  Ta{Knir,  wliicli  i*  dellvntit  lh«iefrvai  lulo  a 
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convolutod  pipe,  immcned  ni  cold  waur.  Mid  b  th«rob)!  condeuMd ;  lli«  oUifT 
IioUo*  Bxi*  u  for  the  tvavcnitnN  of  mtredudng  Ae  "exaxuaer,"  vrbidi  b  « , 
perfbntad  tube,  Ufrd  tu  dnir  out  ■  Mnpl*  of  <tiSM  ttniti  oprrtitlon,  wlula 
H  tctre*  alto  at  a  urui^  vnl>«  JD  mm  of  the  vnpour  Mcumiilatiiif;  in  too  great' 
loice.     A  HTiPi  of  ihc  rclMU  ore  pbccd  oiei  ikrir  r««ptctiT«  ftinuoe*,  uid  | 
lli^  m  caiUBil  to  rnvotva  hj  peering  «oatiM:Ud  to  th#ir  u»>  to  whkb  motioa ' 
MpTanhy  •  (taun  onginr,  or  ■nyothiirconKnient  nowtr.  Wbtn  tho  nulinf  | 
hm  be«n  round  complelo,  the  tclorU  are  lifted  out  of  uwir  npcrtuKi  ovtt  tht  Bat' . 
tutcit,  anJ  turned  orri  upon  one  of  their  axet,  vbidi  ia  prorided  with  m  iiignuavii> j 
iirivd  bonring  (or  lliat  purpoM ;  the  eoffoe  ii  lh«n  ditrlia^ied,  and  tb*  opmdoa 
miewcd  itpon  a  frcih  aiuiititv.    In  th«  ordinoiy  mMhod  of  ToMting  coflbt  an 
MWtie  acid  ia  crnerDtcJ,  ukicli  ii  dilKued  in  the  liquor  if  the  infauion  nnaiBi 
long.     To  otivTaie  Ihli  Inoonvcnlencp,  on  nppanilua  wu  contriTod  calUd  a 
AiMJo,  in  which  the  coffco  ii  put  into  a  bog  luiMndcd  to  iho  rim  of  Ibc  TnMl, 
and  boiling  water  having  been  poured  thtWgD,  It  it  aEpanilol  md  remnvd. ' 
tnm  Uw  water,  wliich  ri-main*  pr^iiy  frca  from  add,  and  cMnUiud  vkh  nuMli  1 
atomatie  frofroncc.      In  c.oSre  routed  hy  Evoiu'*  diitiUnlafy  pfoeo^  bcAlwJ 
nanlioned,  the  aeelic  anid  ia  mainly  ^ot  rid  of,  and  tbncfore  ibe  Mma 
caniionii  thnl  iLr«  lined  in  t1io  higifin  art'  nnl  nocnwry,  and  a  richar  fall 
miiybemtidcb7aUQtriiigthBCofr<:c  toiook  laDgerintb«>aIor;butMtbc(ngnnt  j 
piiiidplp  is ofartryvoilitile  nature,  Mr.KTMia<ontrfVBdUi«  ftUawit^apparalW,! 
wliidi  it  f<iuud  to  aaiwer  tlia  objada  ii^ 
tended  cxtrctnely  V«I),  and  will  Mm  fbr 
the  fouDdtttion  ofa  maohiae  of  ■  man  ele- 
fnnt  exterior.  The  body  it  of  tha  thmI  Ii 
of  a  «jlindrical  form ;  il  hju  a  cover  t  at 
lop,  and  Bt  e  a  bottom,  under  which  ii  a 
ilandor  ftimaeerfeontsiiungaUa!ipi>;«t 
/  ia  a  floating  j^ton  with  a  h«ok  iindc^ 
neath  for  tuajMnding  the  (rround  coK« 
in  a  bag  0.    The  6oatiDg  pirion  it  made 
of  two  trJn  metal  platM  Mld«red  logftber, 
with  a  hollow  ipacc  bctwMD  Ihcm  enpibte 
of  holding  a  tufEdent  qunotily  «(  air  la 
Hudtt  jlatlr  and  tlia  bag  of  ool&e  buoy- 
mt.    Tht  jniton  i*  ncmratcly  Atlcd  to 
the  nlinder,  but  lo  u  to  allow  it  lo  riio 
and   full  freely  with  the  mrfliee  of  llie 
liijniil  in  which  it  ftnnta,  nnd  iku*  pro- 
»crve   the  infuiion   from  lUe  contact  of 
ajr,  and  there  i»  only  an  extrem«l)r  Ibie 
ciroular  lino  of  liquor  at  the  cdgca  «x- 
poted ;  the  beat  and  the  aroma  of  the 
infiuion  ii  lliua  preMTved  uttli'l  the  but 
cup  ia  dtvwn  off    When  eoRcc  ii  ground  lo  a  fine  powder,  and  pbcod  looaely 
among  the  water,  the  patticlea  are  n  lone  time  luouding,  and  an  eauly  di>' 
nubed  after  having  Hlllod.    Tu  clear  tlie  liquid  It  ha«  been  unal  to  add  «  few 
duodl  of  bin^aM  or  other  animnl  pontine,     llic  inoonvcoicncp  of  ihi)  pr^  ^ 
ecai  prabaUj  eauaed  the  ntttidueUon  of  the  big.  which  it  howerer  not  withnll  1 
aome  dindrantagta;  among  wkioh  tnaj  be  mentioned  the  trouble  of  eiranting, 
and  the  fanperftcl  lolullon  of  a  portion  of  th«  extnctivo  ntattcr  when   tbn 
eoKee  lie*  in  *o  dttue  a  rooM.    It  nat  accordiai^ty  been  niggnied  tn  place  tho 
cdSm  between  two  flat  perforated  platct,  nt  ncailv  llie  bMton  ol  tbe  t«m*I  }  1 
the  water  thoiild  b*  eupplied  b^  a  tube  extending  Irom  the  topof  the  vea*«l  utj 
the  bollom,  from  whence  it  will  ucmd  through  lb«  Mminen,  on^  lite  Mll^] 
contained  between  ihcm,  which  being  unoonfined.  «*erjr  iitfticla  will  b*  kept  (It 
ifilatlaa  by  tlie  boiling  water,  and  be  IborotiglilT  operated  npoH  :   !»  Uiil 
amuutomcnt  tho  flowing  piitcoi,  Intbro  dncnbed,  may  be  aavontagtwdy^ 

Stnee  the  (brtgotng  auggMlimi  were  nioile.  Sir.  Itw,  of  the  Slnmit  '■«• 
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inltMliMtd  *  coK»^pot  on  lh«  piinchilc  wbich  h  natttaited  in  (be  Mtnexed 

cul.     a  ii  0  ncs«r  plflOt<d  over  n  hinp  hraK*.  Into  vfaick  Uie  icqiiitlM 

ifiuftlin'  of  wtkUi  ii  put :    A  it  a  iLoubl*  rtwd,  the 

tntvniBl  oiia  conaiiting  uf  a  pfrforntrd  metal  tu|i  to  bcM 

lh«  ground  oodbe;    e  ii  BiiD(li«r  rccipMut  fituiig  otar 

i,  and  having  n  valve  oi  dL  Wb«i  tlio  waUr  la  a  boiU, 

lite  KMni  WMikla  amongit  th*  cafin  in  i;  and  wh«ti 

lh«  UMm  aceuiButaCci  to  tiiflicieot  ftra,  Ha  praaur* 

ttjion  the  RirlitM  of  (h«  warn-  in  a  cauaaa  tb<  boiliag 

fluid  Is  aamtd  tlic  jiipr  *<,  Hnd  to  bo  diMharged  iiit» 

tlw  T*H«I  c;  llir  Inmp  may  then  be  bla«ii  out,  and 

tbe  liquid  (rill  ptTcoliiic  ihnu^'h  ttiv  oofl^  In  o,  and 

(h«  p^foralml  etruiixr  ill  It*  detcmC  to  tbc  vcaad  a, 

wbicli    will   Uiiii   btfcomc   filled    with  a   GJltrcd  MM 

arvnialic  inrmioo, 

COFFEK  DAM.  An  Midiwiirc  coiutnicird  tor  iho 
pUipoM  of  laying  tliD  faundalioei*  c^  bndfci;  piec<v  tee. 
iottati  by  two  or  more  iviri  of  pilei  driren  «loae 
tOgltiier,  witb  clay  tlirovn  In  brlwcrai  tha  row*.  (h«  ' 
haada  of  tho  pilrj  riiing  ubovc  high  walcr  mwk,  and 
tlm*  ftmunjc  n  bmier  id  exclude  tlie  wxter. 

COHRSION.  or  Attkactio*  or  CauMiaN,  !■  that 
powrc  by  whlcb  the  panicle*  of  bodici  arc  held 
Idgctber.  The  abtokile  cohcciou  of  wlidt  ii  mea- 
aured  hj  tiir  totct  noeaatary  in  Unt  thtm  aaundn ;  hfat  ta  esotted  ai  dio  aain* 
linv».  Al  Iho  chain  caUo  aunn&ctnty  at  CapL  Bron,  a  nlitidriekl  bar  of 
iran,  of  1}  indita  diameter,  wa«  drown  uundcr  by  a  Cmc«  of  43  Ion*;  Before 
tbe  raptunt  tlia  bar  Itngtbtned  about  fi  fncbt*.  and  wai  rednced  itMrly  tfator- 
eighth*  of  an  laeb  at  the  part  when  the  tnelan  took  place,  nhidi  bccante 
healed  to  a  drgm  nopleaMiit,  if  not  painftil,  to  the  hand.  TIm  coheiin  force 
of  inclal  i>  MMidonbly  innmicd  by  lianunering^  wB>V>  or  tbawinB.  Tbe 
fulIoiriDg  table  ahova  the  Doheiire  itnrngtli  uf  a  aquare  hob  in  Iba.  aToCdupoU. 
oe  the  (eroe  nteeHory  lo  pull  amnder  a  a^uaie  Inch  of  lb«  variou*  mbaiuNea 
Denied  themn. 


■h. 

Ceppar,  oait       £2,000 

DiiU^ma 61,000 

OoldwTco 31,000 

Itm^caat 30.000  lo  54,000 

DiUo       (Ooman) (J«,000 

Dkto,  bar .  00.000  to  B0,O0O 

IKllo       (Gcetnaa) 00.00010  00,000 

VHto,  win 113,000 

Platiniim  trire    .......>  98,000 

SilrerdiUo 40^000 

A»h 17.000 

Beech 17.000 

D«il  (Sorray  ipruce) 1«,000 

J>iUo(KagIiih) 7,000 

Kim 13,000 

Oak 1I.OOO|«)0,000 

Hemp  fibiDi  gtued  tt^ether  ....  03,000 


COINAGE,  or  CoixiKn,  ii  Uie  art  of  making  metalUe  motioy.    Sra  Mist. 

COUIHICVM  AUTUMNAL^.  A  medicinal  plant,  tbe  vinoo)  infwion  of 
•rhoea  root  hai  been  ihown  by  Sir  E.  Home  lo  nocetH  qwciiic  poereta  of  alle- 
viaiing  gotU.  The  ledinMatM  lh«  tnlVuion  uughit  lo  be  itanoTM  by  Smion. 
a*  U  oecMMiu  gripo^  dckaeai,  mmI  vomiting. 


•  ift 
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COIiLAB.  A  put  of  ■  lierae**  liantsi  xlikh  tutroaai*  liu  Mck.  aiid  i* 
wUch  the  tm»(  nv  aUacheil  by  which  liv  drawi.  It  (mlininil)'  amiiMi  of  & 
■tuflbd  k«ihcr  Md,  ou  whicli  »tt  too  curved  bin  callt^  the  rtnmrr,  unilcd  at 
th«  lower  I'lidi  bf  a  tc«  llnki  or  ckais, 
UImI  (Inivn  l«)[vlhtv  at  top  br  a  •trap 
snd  buckle  i  but  ftoni  tbi<  coluipiiiig  of 
lb*  bsniM,  th»  nhuuldcrt  of  i)i«  tiortM 
fitquMidjr  become  runj^,  n-hich  induce* 


N»  ' 


auuiy  to  give  (lie  prtrfviriici'  to  bttwliiia 
rnthcr  lliiui  collnn.      Id   Mr.  LukiiTi 


'Ji 


imptwrfd  bone  colUn  the  hune  u  made 
In  one  plot*,  vbJcli,  from  ila  claMkilj', 
Lu  a  lendciMy  t»  expand  initcnd  <4 
<o!Ini»iiig,  Bud  die  pad*  upon  It  are  not 
Hxed  iinittovablf,  but  linii  round  Ufea 
the  hamea  oa  va  «i(,  by  whieb  miaiu 
iJie  preHure  adtuila  ittptf  to  tlio  molicoi 
(■f  l)iu  honif,  and  maleriaUf  rcdocM  llie 
clmliog  ai^nit  his  ahouldere-  The 
annexed  cut  rejiceamU  <me  of  Iboie 
coUati:  a  a  rcprcMUt  the  pad*,  one 
tuiued  partly  round  upon  tbe  liaMM 
J>&i  to  uiov  ibelr  action;  crnrodip* 
lor  the  li.-u^i ;  J  a  iniaJI  pad  nhich  bca 
over  the  horio'i  neck,  and  t  llie  ulrap 
by  which  the  bntiiM  are  ponlracled  iii 
any  reouircd  degree. 

OOU>UK  u  IhAl  property  in  boditB  wluoh,  when  acted  upon  by  llfht, 
trnprcuM  the  mind,  lliroiiL'b  iho  aj-eiu'y  of  our  si|.')il.  with  those  lenaationi  which 
«•  denominate  colour.  TJie  light  of  llio  nun.  w)iic)i  sftrni  perfectly  hoinogcneal 
and  white,  i>  untvenally  acktuwledgod  to  bo  cninnoiod  of  n«  fewer  th&n  tcvcn 
dURlwul  coloun,  rix.  red,  orange,  jellotr,  green,  blue,  purple,  and  vioteL  A 
body  vbieb  *pp«nn  to  be  of  a  ml  colour  liu  the  pro|ietty  of  reBecting  the  rod 
tty  tnaro  powcrAilly  tbui  any  of  the  other*,  and  no  of  llie  nraugc,  jtUow, 
pven,  8:c.  A  body  wliivh  is  of  a  bhick  colour,  initeod  of  reflecting,  abMrba 
iul  or  tliv  ^'alrtt  finrt  of  tliir  nyi  lliat  fall  npon  it;  and,  on  Ibe  eonOiajr, 
a  body  which  appous  lo  be  while  reflceU  the  grcaleil  part  of  the  ray*  indi* 
CTirainotely,  wiiliout  nuparating  the  one  from  the  other.  Ste  pAtnrixti  antl 
PtoMtur*. 

COMB  MAKING.    The  piocea  nf  comb  making  ia  lUUAlljr  eonduettd  ■ 
foUuwi.     The  niati-iui  of  wliicb  the  comb  a  teamti  u  fint  reduted  t»  thin 
imooili  plalM  of  an  ovoii  tliickncu.    Tli«  workinan  who  cute  the  ti>cih  Ihu 
f,ulcn[  one  of  theie  platei  in  a  clomp  or  rice,  and  prnoceds  lo  cut  the  leolli 
inciitii  of  n  double  lavt,  uf  which  each  blade  is  jomewhat  like  the  email 
uitli  whii'li  joliivrs  and  cnbincl-makcis  cut  their  Hue  work.   Aa  Ihii  inetromen 
Icnres  the  work  square,  mid  in  raibtr  a  rough  state,  parliculiulv  io  the  icilde  ' 
edse  of  Mch  tooth,  it  ii  IbUowptl  by  another  about  tlie  siic  and  shape  ofn  can 
luufa,  lievlne  Ivelh  like  n  file  on  each  flat  fido.     AfUr  tlii*.  two  otiieri  of  the 
mme  shape,  but  each  finer  cut  Ihnn  the  former,  follow.     One  itrokc  en  each 
side  of  the  comb  ii  then  given  wilh  a  rasping  tool,  to  take  nB  aoy  rooKkneMj 
tJiat  niay  remain  on  tlie  *liU*  of  llie  teeto,  aJler  whiuh  they  are  politkrd  by 
nibbing  them  with  rottm  Mone.  and  oil  eproad  upon  n  piece  of  balT  Icallie 
With  tlie  simple  oppamlui  above  dvacribed,  ddicnte  ivory  comb*.  oontaiain__ 
fttau  OJiy  to  sixir  top|]i  In  Iho  Inch,  are  cut.    Mr.  llnnday'i  machine  fur  cuttlng„ 
ihc  teeth  or  combt  is  coiutrucied  ai  follow) ;  upon  an  arbor  driven  by  a  treadle, 
»  lined  K  number  of  cirtnliir  steel  cutter),  corrnpondbiB  to  Ibe  notches  intended 
19  lie  cut  in  lh«  eonib.     I'hne  cutters,  whirh  nr«  about  two  Inches  diiunelo^J 
nnd  ell  exucilv  equal  in  thickness,  have  btna  wulKn  bctwein  tlicm,  and  ara 
abu  k«M  remilnrly  aiunder  jiiit  above  the  plate  wtMre  llie  cunib  enters,  by  sMQ 
gtliilN  fixed  in  a  ttalionai;'  fiumck    The  comb  is  ftrnily  leewred  to  a  liorMoaufl 
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>«Hdbg  block  or  encritgCi  vthicb  U  niMle  ta  tivmtt  UimT^  ilie  cenire  of  dim 
"^-'it  at  lIic  cnllcn,  hy  tnraii*  of  ■  Kt*b  turned  ailh«r  by  hand  <n  bv  b  bmd- 
_._  c«l  fulfntxl  u]»n  iU  »xa.  Tlic  t«inh  no  ^loiultd  t^  &pp)]riu[  (Mm  to  aii 
'wbcT,  driTcB  hj  a  rrsnk,  mil  olotlicd  <iiih  ciitlen  villi  cliamlitrtil  rifie: 

Ekiine  improTMnonli  have  beon  introduced  in   tlic   rabitory  coma  cuUtng 

maclitiio*  hy  Mr.  I.jne,  wh«  bM  iilio  uivenlcd  a  macliine  by  whieli  two  cmum 

itcciil  at  once  out  oT  Hiiy  tough  material, 

H    ham    or   loMoi*n1icU :    tbr   put*  cut 

out  twm  liciw(cn  ihc  iccth  of  one  tonib 

fi)rmin|t  ibe  icclh  of  the  othrr  comb  la  the 

manner  ih«i>ii  in  ilie  nnncxtil  ili«f!Tiim;  by 

wlikb  nsrwiii  the  wutr  of  RiBleria]  occanonMl 

io  catting  comba  1^  llvr  anlinai7  ptoona  U 

■ToidnL  This  macliine  U  n|>r(Knt«d  in  the 

wcempMiylng  vnerariBg.  a  a  i*  the  fiwne  of 

the  machbc,  n»&  tf  cM  irea ;  t^  ■  lar*T,  vfaicli,  by  >  jiisinn  upon  in  «xb,  pnm 


sn  iiUi-miting  notion  la  the  ncii  e  r  ,*  r  !>  lU  nilUr  ip  il*  tanuie,  wtuth  in 
aiiM)<i-0  iv  a  itionf  hHJcal  aiirlng,  ounliliKd  In  tlie  nlimlTiralltox,  and  ti 


-^ 
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•««n  immrdiotdy  oT«r  )L  At  mcIi  txlwaiiiy  of  tlio  nitl«r  \t  a  nniiU  cliutl 
dd,  arc  opan  fittdlng  nxlx,  h>  ihnt  tlicii  diiUiii^i)  uiiiKtrr  may  bn  alwatB  cipial 
lo  tha  kojlh  of  tbecuttct  r;  th«c  chiicli  make  tbcmd  cut,  by  wliich  UMlvplh 
of  the  oaccomb  an  Mpnnicd  fram  ilie  back  uf  llic  othtt  oomb.  BcMath  the 
nilli-n  ii  a  invtnliig  ctxriagv,  upon  wlikli  tJio  horn  or  (otiousiliell  I*  liniily 
itrfUTrd  by  KTewi:  it  »  nMLdc  boUow  to  admit  of  a  b«aied  imi  brine 
iiiiroduccd  ttiiiiiii  it,  in  wdn  to  •often  sligbtly  tbp  liorn  ur  larUJMabcU,  and 
midnr  it  lun  brittlii.  Tlii*  earring*  U  ndianccd  along  a  chaat  mordM,  fixed 
Upon  tlia  bed  of  the  mochiiw  bv  laonni  of  a  icreir,  upon  one  end  at  whidi  i>  « 
ralchtt  wheel.  >liich  ii  movcrl  by  tbe  coiiipmiiid  leven  ■  i  i.  The  finenrH  of 
the  leelb  oflbv  eotnbt  !>  rrgitUird  by  ibo  Uolh  in  the  mtcliet  wbrel,  whkli  i* 
■ccotdincly  chanKcd  iriili  (he  niture  of  the  work,  and  a  handle  it  pU«ed  en  lh« 
■xU  of  llie  ratchet  vhei'l  fur  the  ptir]KiM  of  faringia|;  back  tlia  frame  after  a 
euiub  liaa  been  ctiL  Tlio  operation  of  the  maclilne  ii  u  followi  t—ibt  alln- 
naling  malian  of  the  krer  A  bockwnnls  and  forwu-di  allematelv  mian  and 
depiMMa  the  racka  e  c  ;  tlie  liuni*  ur  nirvrd  pruieclJDiia  iu  the  miudlo  of  time 
mcki  bring  down  the  ciittn  r,  by  vbiuh  oii«  aldo  of  a  tooth  it  cut,  wliiUl  the 
vxirtmilic*  of  the  tacki  deprns  one  of  the  chiwli  4,  which  make*  the  cut  at  tlie 
end  of  the  tooth.  The  cuttrr  e  is  lelunied  during  the  riw  vt  iJie  nx^  bjr  tho 
mrtiig  contained  wiiliin  ihu  cjlindiicnl  Imv,  and  Ine  chiai^^bjr  tha^ng  of 
IM  Mdi  upon  whith  llicy  ate  tcL  In  order  to  give  the  tupatii  Cbmi  to  oadi 
toolh,  and  to  revunu  them  truecetaively  upon  (h*  oppoaite  «id«  of  «<uh  of  the 
tanks  to  that  iJiown  in  tlie  cn^raTing.  ii  a  imall  tnchaad  pUno  or  earn,  whicbi 
nn  the  dnccnl  of  llic  rnrk  nctug  upon  th«rerticalban//ailiichcdotic  to  tut) 
end  of  the  ruller  I'camr,  cauaca  llio  culler  to  change  itn  jwwlion,  and  to  make 
iinL'iilai  inKti'Hd  of  imtnlli'l  incUona. 

COMBUSTIOn.  The  ditengt^mcnc  of  heat  and  light  trbich  aecon>paniet 
chemical  combiualiun.  Cbmbation  trt»  for  a  lotig  lime  held  to  be  ihe  dii- 
oiigagem«Dt  w  dovclopntcot  of  a  omain  air  wppnurd  to  Ir  contained  in  oil 
combustible  bodlc*.  and  la  which  tbo  name  ti  pfiloguS'in  wna  ataigiMd;  olid 
bodiea  vhich  hod  undergone  conibuilian  were  Mid  to  be  ilFpliIogutioalcd,  or  to 
liarc  parted  nitli  tliefr  f>lilogitton.  Tht*  hj^ioilx-tU.  iiiiiuiilittanding  the 
numeroua  fuclx  at  tanancc  with  it,  and  pamculurly  ihc  familiar  on«  that 
mclaUie  osidc*  fonncd  hj  comhuBiion  iiiorcaie  in  weight,  wliich  could  not  Iw 
the  ca*e  if  combualioii  cot»LHti-d  in  dfpriviotf  llivni  of  any  lubslancc  Mvrlonalj 
contained  Is  lhra>,  wu  ctalmntly  mainlnined  by  many  j^iilodiophert  loog  aAtr 
ihc  hrilliont  diicoi-crici  of  Scheele,  Cavendiab,  and  Ptietlley,  at  to  the  natiirt 
uf  atmoipheric  air,  uiid  agninit  tlie  lliMry  cf  Lsroiaier,  founded  upon  these 
ditcovvi-ivt,  and  tijion  Dr.  Black'*  ihucvy  of  latent  heat.  Aoeotding  to  the 
theory  of  Lavoiairr,  Ihc  light  and  heat  cmaLnate  from  the  oocfgenoua  bonion  «f 
the  iUnoi|ihere  ut  ihr  moment  of  ita  fixation  willi  iiJIaainuiblc  bodict;  otvd 
mcoMding  dieinittt  of  liii  achool,  «tilsrgine  npun  llila  idea,  ban  ranged  all 
mbatancra  under  i«-o  clouri,  vii.  oombiutiblra,  and  luppottcn  of  oonibuiliaB.i 
Bui  liiii  liieorf,  aJibdu^h  much  more  consiitmt  vitb  rnoit  of  the  pbenon 
of  combuitlun,  i>  Mill  iniuIBcient  (o  aeoounl  fur  *uino  of  thaui,  and  the  db 
tiociion  between  eombnuiblei  and  aiqiporteri  of  canbnition  a[i|xaia  lo 
altogether  imaj^iMiy,  for  eoo  (ubtUnco  u  frequently  in  both  caMcitwp,  bcing  i 
one  dne  mtarntfiy  a  tupporleT,  and  at  aiiolher  lime  a  combuttilile.  Tnni 
MilcliuntlM  hydrtwtn  b  a  cotnbutlible  with  oxygen,  and  dilorin*  a  «u[^ii  _ 
with  potauBum :  and  nilpbiir,  wiili  chlorine  and  oxygtn,  acta  aa  ft  eombutdbll 
hut  with  ihc  inetali  it  Ucomci  a  *upport«-r.  Norcanueaaoiibellieappcanme 
lo  a&  citruiian  uf  Intent  heat  in  cuniequnice  of  condeiuatfan  :  Ihe  ptotoaida' 
qf  chlorine,  a  body  (l<'iiilul«  of  any  eombiulibi*  conttiturait  at  the  inttant  of 
deceenpoiitiot^  cvoItm  light  and  lieat  with  riplcaiic  violence,  and  ita  relume 
boeonea  oiu<Gfth  greater ;  and  the  ohloratet  and  nittntei  ia  like  manner  treated 
with  chareoal,  *ii)pbur,  or  m«4^  detonate  or  ddla^le,  abll*  tlie  rohune  of 
ibc  contbitting  lUMlancc*  b  greatly  nnlnrgcd.  Neither  can  the  heal  ttolvad 
In  combualioii  bo  atbribiitcd  lo  a  djininiilied  eapaciCjr  for  heat  in  th*  resulting 
aubataneea^  fur  in  the  grcaleit  nnmbvr  uf  canei  tlif  re  u  no  diminution  of  capacity 
•f  ih«  ceanpoundi  lumicd.      Fui  iKample,  the  combination  of  wtygtn  and 
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^nUl^i^^t nAUtLntiiKr*  aomaiet  atliirali'iu  in  llis  mpttrilr 
ft  or  of  Ibt  id^UltM  H  uidt  <l>aa  toe  cDinhinuion  of  oxygen  with 
cofp«r,  UaJ.  or  lilnr,  or  of  nilptnu  with  du-boa,  nroduoci  in  itie  tofocitiei  of 
Uia  oxidn  of  tbcM  OMtalti  sr  of  caiburul  of  «ul]>liiir.  Tlio  [irwailiiig,  niKl 
jmiiwriNtt  limiUr  tut*,  prnvc  thai  combiution  i*  not  niCMiarily  dcprndont 

Kllio  agency  al  oxygen ;  tlut  Uio  crolntion  of  tL«  licot  it  nai  lo  b*  saorllMd 
,  ly  to  «  gu  pMiins  tritli  iu  latiiit  itoro  of  tliat  Mhtf**!  fluid  od  It*  fixAtioa 
«r  mnbaiiion ;  and  £at  no  pecalior  nbiUiM*,  or  farm  at  matUr,  i*  nrrtwajy 
fcr  pratueiaK  Uid  effect,  but  that  it  it  n  geatni  remit  of  the  actiont  of  any 
HriMUncca,  powwwd  of  Mrcmg  diomlcal  altnctioni,  or  of  diArcnt  electrical 
TaU^on*  i  and  thai  it  takoi  plads  in  all  ca*c«  in  which  a  violent  moliou  mn  l>« 
ecuudved  lo  be  communicated  to  tbo  oocpuaolw  of  IkmUm.  For  tbi*  vioir  of 
tha  addaet  tb«  worid  la  indabted  tn  ih«  niulfHy  mind  and  deep  and  (UcotMful 
nataicLaa  of  Sir  II.  Davv.  For  a  ckar  and  comprehoniivc  oocoudi  of  liii 
•xporintnt*  conntctf)  wiUi  thia  fubjeoi,  tog«lli«r  wiili  hla  lnf>tr«n«M  tli«r«fracn, 
m  rvttt  the  rvadot  to  Dr.  Uia'a  Oitmieal  Dictionary. 

OOMPASS.  A  nautical  ioitnmant,  ahoirtng  the  direction  in  wbioli  a  VM*e1 
i(  wiling,  at  the  pait  of  lh«  borUon  lo  which  tier  hpud  i>  dirMt«d.     It  conilui 
of  B  llat  liar  of  tlMl,  whirii  boiiia  repeatedly  rubbed  with  nmiiKMt  or  loaditun* 
Mijuin*  the  proMfty  of  conitonUy  taking  a  direction  n«aily  comapaiidiug  witll 
llie  meridian,  wnm  Inely  ttupended  from  a  ikrMd,  or  uuon  aoMlcal*  |iival. 
Allliotigh  aa  iiiiparUnt  Roniwqucncoi  harr  flowed  from  Uio  inrwtioii  of  the 
cMDBaaa  oi  from  any  otiicr  iiiv«iIJoti  whatever,  the  iiBinr  of  tlia  autlior  of  ii, 
and  VTcn  the  age  and  couiitiy  in  wlurb  ll  had  Ita  origin,  are  pointx  invokci) 
la    tlM   gmteit    obicurily.      In    Europe   ve   arc  indebted    for  ila  uaa   to 
B.  CHvaio,  of  Nnilea,  who,  towarda  the  doie  of  lliu  tmUUi,  or  about  tbe 
oommenc«iii(nt  of  ib«  tliirt<>iMith  century,  obtrrvod  that  Inn  became  poIaricMl 
by  contact  wi|]|  tho  loaditonc ;  but  moat  wiiicrs  upon  the  cnfeject  a^ree  <hu  iho 
eoErniaaa  waa  known  long  before  that  periwl  to  die  IiiiUaiu  and  Clun«*« ;  nay, 
in  fiowlci't  Spirit  qf  Mantimt  DUnttrf,  It  it  nti«inpted  lo  b«  proved,  by  muoh 
•■leanied  aqnWHIt,"  iliac  ft  wa*  known  to  Noah,  and  farmed  part  of  iha 
•mlBOMBt  S  tha  ark.      The  compoia  ii  citcnuvciy  U'i«l  in  aurrvjing  alid 
nunmg,  aa  well  a*  in  navigation ;  but  there  lain  gvnrriU  tliiidilTitrmoe  between 
lliimi,  that  marinu  compaaaoa  ban  a  circiUu  card  divided  into  thirty-two 
part*  or  puinia,  and  attached  to  the  n«cille ;  hut  in  thou  far  cith«T  purpoam 
Uiaeardiiliicdtothebottomof  the  box,  wliiohiatnmrd  till  the  needle  coittcidn 
with  the  north  point  of  tlio  card.     Marine  coinpaaici  are  lUUoJJy  Mppotlcd' 
up«n  a  pin  of  alccl  or  bnu«,  having  a  fine  poin^  working  In  a  aooot  or  agate' 
l«l  into  the  centre  of  thi'  needle  or  m^aliaad  bar ;  tho  pin  ia  fixed  into  tbe 
bottom  of  a  circular  box  or  lioun,  which  a  mipended  by  tw«  inni  tunilnK  In 
holt*  in  a  rinfr  concentric  with  the  circular  box ;  llii>  ring  again  t*  luapnidM  by 
two  nut  at  right  angles  lu  ihv  furmvr,  th«  whole  forming  a  iiiuverMl  jolau 
Beaidei  tlie  ■tewing  c-cunpiuu,  thrio  u  another  one  mado  use  of  at  ato,  far 
iha  pnrpoaa  of  taking  the  aun'i  bearing,  in  onltr  to  aactrtoia  the  variation  tf 
the  eompBH,  or  the  diSkrenc*  botwten  lb*  true  aad  maf  neiic  noctk  points  aa 
alao  in  taking  tha  bearing*  of  diffident  objccU  in  mafme  lurveyiog ;  lUa  it 
caUrd  the  aiimuth  compiaa.    The  card,  bcddn  the  thirlv-lwo  polnU,  i*  mcu- 
rntely  lUvidcd  at  the  circuinferanca  bt«  3G0  dcgTMn,  and  on  the  oppaaite  (IiIm 
«f  tbe  c«inpaa*-box  on  two  aghta,  far  taking  aocuntoly  Iho  bMiinx  of  au 
oltjact,  and  a  mud  for  aiopping  the  card  at  ilie  Inttant  the  biarin|[  ia  oifi»in«>il, 
10  M  to  allow  time  for  rsaainK  nlT  the  angle.    The  cifcular  box  b  atupeiKled 
nthni  a  aqut«  bogi,  which  latter  ii  nipparted  upon  a  pivot  (m)  tbe  lop  of  a 
Ume-laggM  rtandj.  lo  that  tbe  right  vaon  may  he  turned  to  any  part  nf  ibn 


OMd  ia  frequently  thrown  off  Ita  central  pivot,  aa  b  aomretimta  the  tnat  In  Mormy 
woalher,  or  Gnun  firing  cunt,  aliiking  of  itrani-bogt  uoildlct,  itc  'llw  fignM 
in  the  Cillowiupagc,  i^. ),  cim  u  avrtical  H'i;lkin  nl  the  impt>v*d  r«inpa«k  a 
1  of  a  huHow  tub<<  which  intloMa  a  lung  (pwa)  ipring,  reuiltg 
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iipun  *  boating  U  A;  tolhhbMrl^iuafixnltirnlincidlM  or,  b]r  «bich  li  nur  oe 
«LvB(cd  wilhb  llw  Manditd,  (canty telling  Ihc  (ptiii^)  and  tW  bearing  oiay  mt 
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III  imyDi  tlic  noUWorrccMmNoit.  t,3,3,'l,«thic)i  krofdrmrillnopiimiMitilpa 
of  thf  (utw,  U>  m-cW«  llic  handle*  re.  J  ii  n  >ho(t  lolid  eylinitricol  jiikc,  mi  Alinl 
Itilo  ttin  tiiillriir  itanJanl  u  tu  dido  fn<lv  wiitiia  it,  nit4  ri-iling  tipMi  the  ii>ix«1 
nning ;  «  is  >  cap  fixcil  on  to  u  by  a  bkyonf-c  iolnl.  to  nrvvcnl  th»  tpring  from 
nreiiig  llif  ijiditic  jilrce  d  out  nf  the  dAndtro ;  />■  tlic  comDOU'CRH,  trhld) 
rctt*  «pon  the  ptvotj;  lliii  pivot  puaM  throupli  the  <tom  bun//,  uiij  the 
\owtT  «id  ii  formed  Into  a  liphcriMl  knob,  (Vltcr  aecn  m  jI,  /^,  3,  whkh 
*:ihibit*  the  unic  fiatt  upon  a  Ut}^  kbIc).  Thii  spherical  knob  mti  a|ion  ■ 
flat  turfacp  of  anla,  oorneliiiiii  or  oxhtr  nurd  imto  i,  which  Im  in  a  rcoMi 
upon  lbs  lop  of  Ihn  pinoe  d,  and  i«  kopt  in  ila  place  by  tho  tap  k  bring  Mtvirnl 
domi  spaa  it ;  the  cap  it  u  made  concave  in  the  upper  put  of  it,  to  fit  tha 
tphnjeal  knob,  tn  that  tlir  l.ilti-r,  renting  at  iHitlnin  npim  a  hard  planp,  and 
abora  in  ila  titiniiphorirn]  cnncAvity,  cnii  turn  ftrely  in  luiy  dlii^clion.  At  ai  M 
it  dio«n  (bUck)  tnc  Beclii>n  of  a  Irndcn  vine,  wliioh  luiroiiijili  the  compaw- 
bas,u  i*  «hi>«a  by  llio  two  imrallrl  dultrd  liiifK.  At  »n  are  tao  bandba 
Hxod  l«  ih*  leaden  rinfi.  by  wliich  ii  may  be  Bhincd  hj^h^r  or  town  nn  lIio 
eaie,  and  b«  fiitd  at  any  hciglil  at  plvuauro,  by  tlir  pullt  o  o  droppiog  into  the 
neka />  i>,  wliich  ar«  Kn-nrd  to  oppoaite  aldci  of  the  ciuc.  ^  in  tlic  ttMring. 
or  "  lubber '(  point,"  vliieh  U  nunended  apon  a  muvablc  joint  run  cenlir  et 
motion,  and  occillalta  aa  a  pccdufitRi.  Hii  centre  being  idaced  >o  aa  to  *Iidu 
bclWMn  two  vertical  guidra,  tt  may  be  raited  or  lovorM  at  pii-juui*,  ana  ia 
Tel*in«il  in  ila  place  by  Ihe  ptMiure  <4'  a  apHna  in  the  ocntrf.  The  luhber'a 
pcjni  ahould  hi-  aitjuttrd  m>  ai  lo  br  even  with  the  tipper  edge  of  the  Nmfiaai, 
hy  railing  or  lowering  the  ctntre  r,  and  the  bob  ■  »hniiM  be  ihlfted  along  ibe 
rod  witit  it  coincide  vith  the  centre  of  the  leaden  rinf.  If  Ihc  motion  cf  tiM 
eompaat-box,  in  n  vettirat  dntcilon,  iihouhl  bv  tu)  vlaloni,  it  i«  lo  be  checked 
by  raiMng  the  liandira  <  e  into  one  of  the  noldiei  1, 2,  U.  1.  m  nu;  be  NouWl 
bv  circuinttancDa.  The  oiciUaU'ont  of  the  conpait-boa  art  rtguloied  by  ihifUny 
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tl>f  !(^ili*u  rlii^,  rainjiig  it  in  bluwinc  wcatlwr, 

tiiiil  ItiwurinK  II  In  lliu-  wcallirr.  ll  ffr<|ii«ntly 

happriu  at  HQ  tlial  llic  lun  ii  visiblr,  ullhougli 

llii-  liurii-jii  ciiiitiiit  lie  <li'iliiigiili>)ird  fur  fug  Hiid 

li.ixc,  ill  nliich  cue  il  bcctinici  impraclicabla 

ta  tnke  ihc  *uti'>  iLlliludp,  iti  order  lu  dctiTmirie 

tbv  (lifji'l  pl4C(^.    Till*  cimiiii>Uil('i',   ut  nil 

limci  inconvcuicnl,  may,  in  lomc  lituationi, 

be  allrudird  Willi  llic  iiiuat  futul  cuiiarqiicntu. 

Ti>  obviiili;  tliiii  (titlii'ulty.    I.ii'ut.  (i.  I.iiiili>- 

■aj,  K.N.  pToyoms  to  tatc  iwo  bcarinifi  of  tlic 

■un,  sui  ncur  ii'Kiri  m  pusiiblc,  iiutiiig  tlii-  lime 

•Upii'il  by  n  itauA  watrli,  nnd  fVimi  Ibuao  dKU 

tu  conijjutc  lliv  (Uti'i  mciidian  nllitudc  ia  tKc 

uiiual  wii}'.  whicli  will  ^ivi*  tbc  iulituiie  and 

Bpiiatvnt  time  HI  ilia  •nip;    and  lbi>  littler, 

camiMU'cd  nilb  tlie  Urccnwieb  time,  will  give 

tliu  fuiigilude-      For  (ukiii^  tlia  tun')  bcuriiig 

he  propom  to  attnch  to  a  common  coninnM, 

inounlM  on  a  pivot  al  llie  luinmit  of  a  tnpod, 

*  UlMCopv,  luniin^;  uiiuii  ii  jiiiiil,  utiil  u  mag- 

nifying   X^ui  la    icaii   oiT  the    iliviiiona,    a> 

ihowo  ill  the  uiiiiexed  dia^am.      it  appr-ara 

U  UD  diat  ihi'  vuiiimiMi  uiiiiiiiih conipiut!i  (with 

which  all  M]i*  arc  or  oii|[h(  lo  be  provided,) 

will    be   found  iDUch  (uiH'riur   lu   tlia   above 

contrivaticr,    by    wliieli    wn    fi^or    it   wiiiild 

be    ditUcult   tu   obicrvc    the    bearing    uitti 

■uffioFiil  wcurac)'.  ■ 

COMPAfiSKS  (MafUBHAtKU.).    laitru-  ^« 

mtnU  fur  dncribing  circle*,  meaiuring  linci, 

&c.  They  an  of  Tsrioiu  deBcriptioni ;  tvv  eomnion  conaint  of  (no  duup- 
jHHntwl  bnneh**  or  K-gi,  turning  uimii  a  binge  at  (op.  Triangular  cumpaMta 
at*  oonitmcled  u  the  ordinary'  cumpouci,  willi  llic  lulilllioii  of  ii  third  leg 
turauignpoiiaunivDruI  joint;  they  ueiucd  io  bying  dovn  place*  on  acliorl, 
or  niPuiiring  anglu 

J]ten  CampaMtt  are  for  the  pur^iD  of  drwriMng  etreln  of  cnniiderobtc 
•aditi^  and  conaiit  of  a  (tmiglii  bar  of  wood  or  metal,  of  luitablc  1t'i<>.'ih, 
fttrsidiMl  with  a  Axed  ]iuint  u  a  cvuln,  and  a  rauvablu  tracing  jiutnl,  which 
may  Iw  aM  la  any  required  tadiua. 

EtHptiDai  Conpam*,  )ik«wba  called  a  "  Ininmel,"  for  ibe  purpose  oril(«crlb:--r 
tlHpMi*,  ooiwifl  of  a  bar  wllh  a  fixod  Imcini.'  [H>iiLl,  nnd  l*to  ciiraon,  which  can 
be  nt  ujiaii  any  put  of  Uw  bar,  and  which  linve  a  ilidingniiitioainlWDgruovcii 
cat  in  a  piec<>  of  briH,  which  groorn  inlcrtecl  each  other  at  right  siigW 

Pruj/Hrdvii^l  Cuwifuutra  nr^  compoiwd  of  two  Hal  bitn  (luiated  al  the  end, 
and  havinjc  a  j^oove  doiru  llic  middle,  in  any  nnrt  of  ubicli  cui  bo  trt  a  atcel 
pivot,  held  futt  by  u  lixbtenior  (orew,  by  which  mcam  the  cainpanra  caii  be 
divided  into  two  purtu,  bralbg  any  rMjulrpd  i>tii|nirticiii  U>  each  other,  and 
whicli,  turning  tijiun  the  pivot  in  liie  manner  of  a  pair  of  iciMun^  the  augtca 
at  the  oppoiitu  vilrrniitiri  will  bo  proportional  to  the  leuglb  uf  ihs  mpcctiro 
porta. 

COMPOSITIOK  OF  FORCES  ia  the  finding  a  aiii^e  forcG  wbjcb  ihall  ba 
raiial  to  l«o  or  mote  f  iv«n  forcn  wlien  actiDg  in  given  ^rMtiolWi  lh>  principle* 
of  wliirli  inuy  bt  tliiu  Ulustratfid.  If  Iwo  forcM,  moviog  in  ilia  dirtction  of  the 
two  adjacent  hidei  of  a  fitnilebigtaMi  Willi  nlocitiea  pn^nrtiofitU  to  tbe  Irngtli 
of  Ibe  Bidii  of  Ihc  uid  fantlclomai,  bnpllin  itpoa  a  body,  it  will  i^iiu  Uial 
body  til  iiiuve  over  tbe  dlagMafef  tha  pandUlognm  in  llio  Mtmo  limt  that 
dtfaer  of  lh«  forcoi  •Wgt]'  *rM>U  bavt  iMpcllcd  it  atong  ita  MRHpondiog  aid*, 
'llita  nay  ba  demonrtraM  fxpcrimeuUlly  by  an  ingcmotu  apnuataia,  dMoiiid 
uid  aircutad  by  Ur.  C.  lioUiapM),  uf  L'listJng-«nNa,  and  wliltji  la  cxhibilcd 
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WctMgnlu  boud,  with  k 
ptpiMJiciiUr  brw  piflw 
fewd  in  ea»  coran-.  T«d 
nridi  aiad  vim  ■xund 
Amb  the  Sineh  U  tibe  be(- 
faM  to  l)i«  cap  at  tb«  tofv 
Md  «Sciwtlj  diftant  froao 
Ik  pilar  to  ilkiv  dw  two 
r  Ub«  — J  i  to  dwwil 


I  tbato  iritlMW  tondidu 
^^.  The  hMd  S 
pcrfcdljr  fla^  *w- 
^iMd,  wd  ftlUtti,  aiid 
wlwii  tne^iHHt  b«  placed 
peitecdr  leird.  At  ike  pctot 
when  nwainigM  Iimb  &«<b 
the  bottoHi  ef  the  guide  wins  would  m«c(  end  m«ke  a  wbt  angle,  a  wnaM 
Mbw  it  made  to  recdTe  «  ball  c.  Tbe  weiekti  of  die  Mlb  a  and  t  an 
a^mted  to  csfTcapetidwidtlW  length  of  liw^£»ef  the  board;  lo  that  wbn 
tbe  bell  a  b  diepped,  it  will  ^*e  mi  impiihe  to  tbe  Ml  t,  and  etad  it  to  ^ 
tr.i  ot  thv  beaiJla  ihe  dinctieii  of  ifce  Um  W  is  the  nae  Una  that  On  faaD  fr 
wouIdicadittolIieedKeartfcebeariiathedlteetiea*.  If  BowboOi  baii  be 
dwMeJ  at  the  nne  inataiit  frcn  the  tanw  height,  thej  w3l  ptwpel  the  bal  im 
Ihe  AmomI  c/of  the  penJMegiawi  ia  the  Mme  tine  (hat  one  of  ihetn  ringly 
wouSd  have  iiBpcUad  it  ekoc  one  of  the  Ma. 

OOHPRISSlBUJTr,  in  Fliilanimhr,— that  qualtlj  of  a  bodv  bj  which  it 
yUde  to  Ihe  fitmun  ef  another  bodr,  eo  as  to  be  rodaeed  within  a  aaeBtr 
compBM.  Tbe  conpweiftaity  at  HqdHi  ii  Min  a  BiUUr  of  doubt  with  tifail»> 
■ophcra,  alilioUf:li  acnno  conxider  the  fed  pfored  b^  tbe  cytiineMe  of  Mr. 
{'.anion,  slid,  loan  Utclj,  of  Mr.  Fcrktoe.  Aoeording  to  the  wemer  geallfUl^ 
iJio  Eompnfulon  of 


Spirit*  of  wine,  if>tc.  grav.  &iC 


Ran  water 
Mercury    . 
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CONDENSATION.  The  art  hy  which  a  body  m  rendered  mete 
compect.  Mid  heaey.  Cond«aMlioa  ii  by  most  wrilets  dietingaiebed  fteen 
compReeion,  by  eeodderiw  the  latter  ae  cdboied  by  tocchoiucel  &ecc  or  ;««■■ 
■oMv  ad  tbe  toRner  br  tel4  <*  Ifc*  •htOMllaa  of  beat 

CONDENSER.  A  vned  in  whieb  equeoiu  or  xpiriCiKnu  vapoan  are 
reduced  to  a  liquid  tarm,  citbrr  by  iiijcctian  of  b  cjuimttiy  of  cold  water,  >•  in 
the  oowJiwei  of  a  BttMuti-«nginv ;  or  whrn  tha  a  iusdnuBaiblei  at  fn  (he  cmc  of 
aleohelle  repour,  by  pUcing  thc^  condriiKr  in  anolhi-i  viiufl,  through  which  m 
■nauttaiaed  a  eoiutnnt  current  of  water,  tlie  condenter  being  >o  conetrticled  aa 
Wexpoet  the  ttvuin  or  vapour  in  thin  atroln  over  un  extended  lurfiee  to  (bo 
acUon  vt  llie  cooltiig  medium.  TIir  condrnicn  rtnploycd  by  diatillen  ere 
usually  cuTnposed  of  a  long  tube  of  pure  tin,  or  of  copper  tinned,  fottned  into  a 
■erieo  of  conci-ntric  coila  uvcr  one  anulbcr,  and  frum  iU  shape  drnoininattd  a 
worm ;  thin  i>  placed  In  a  larKc  Tel,  wlilch  ia  cidled  i!ir>  wonit-lub.  But  when 
the  dinJlliition  u  curried  on  upon  a  larjtc  icnle,  the  wonii  i»  Dcrt  of  a  cylindric 
•tolion,  aa  it  ii  nut  tliu  form  wliicb  i>  beit  adapted  for  die  puruoae  of  candcei- 
•atlon:  for  on  tccount  of  llie  lergc  duuiirlj-r  nf  the  bilip,  wliicn  ibea  btKcenea 
neeeeaary.  that  portion  of  vapour  which  occupiei  the  ccDIre  of  tbe  tube  it  net 
hrouglit  into  tuilicivntJy  iiilimale  contect  witli  the  cooling  aurfeotei  aiid  (here- 
fore  eithrr  fucapeii  runili-iitatiiin,  or  itwiiti'*  a  much  lar;gcr  qaantily  ef  water 
than  would  be  otlicrwiec  nccoMvy.      Verioue  amngcincDla  have,  ia  cuuae- 
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iliv  lcail«n  ria^,  railing  it  iii  bluwiu  wullier, 
aiiil  loii«rii)g  It  in  Hits  HCBthcr.  It  livc|U«nlJr 
hnpwa*  it  Mill  tlidt  th«  nD  i*  ruiblr,  nlthotigli 
ibr  liotiKa  CU1IM4  br  dtdfaigitiltbtd  Tut  fti^  ami 
liaie.  in  Hliich  ouc  il  bcoomM  imfmctMaUe 
tu  Ulallii-nin'«>)ti(uile,iiiordt<rl«4«t«TnBlD« 
(Im  (li^'i  place.  Tliit  dreuimURCD,  M  all 
titBM  iuconvniieDl,  may,  in  Hme  ritnatiott^ 
b«  attcadml  ahb  lfa»  man  hial  oonMquMicn. 
Ti»  obriMe  lliia  diffloiltr,  IJBUL  G.  LiiMli> 
Mf.H.N.  pcopcnn  to  taka  two  bcarionof  tbo 
■uii,  a*  tMMT  noon  h  poMiU«v  netiw  Uio  liai« 
cUpied  by  a  ((ood  wawh,  and  froin  tfacM  data 
to  cooipntc  tliv  wui'i  mcriduii  altitude  in  th« 
umal  nay,  wbich  will  eivo  iho  Ulitnila  and 
afyatuii  tiuio  at  tlic  uitp;  and  tliii  lalUr, 
<i>IIiBai«d  wHb  (lie  GreeniHch  lime,  wiU  give 
Ilia  Mnghudc.  For  taking  iha  un'a  b«ariiig 
he  prafwan  to  nlUicli  tu  a  ocmunoa  eannaia, 
OioiuiNd  on  a  fitotu  lliG  wnnmilefalnpod, 
B  talaicayt,  turning  upon  a  joint,  and  a  inog- 
filling  gUM  to  nad  ufT  iIm  diviiion*,  u 
tliuwn  b  tha  aiuiiDted  diagnin.  It  aMiaan 
(0  Of  that  the  Mmoiea  aciimith  omaftm  Orith 
whieb  all  thip*  are  «t  ought  (o  br  umridtd,} 
trill  be  6mad  taucli  te^mior  to  Uio  abova 
ConuiriUM,  fajr  wliieh  ne  fear  it  voald  < 
ba  difficuk  Id  olMcrre  tbe  bearing  with 
oulSalttit  aecuracjr. 

COHPASSKS  (M*tiiEN*iie«LV_  Itttlru- 
Hienb  tat  doaoriblMg  oircica,  moaiuring  lion, 

Ac  Tbt^  ara  of  naiam  lUicriptioiu ;  rue  comnum  commI  of  two  sbaip- 
pabited  Uanchei  iff  Icgi,  tanking  upon  a  Un^  at  lop.  Triangidai  cuoipaaMa 
are  mnittucUd  aa  llie  erdisaiy  oompioac*,  wiili  ilw  addition  «r  a  third  leg 
Wralng  ujioii  a  tinivBfaal  Joint ;  ihtf  tn  awd  in  lajriog  down  plwea  en  a  chart, 
or  iMiMnrtng  anglei. 

Amm  dapoon  ore  for  the  purpoio  <J  dMcriblng  clrclci  of  eonndcrablo 
radial,  and  cuiuiit  of  a  urai^t  bat  of  wood  or  metal,  of  miubia  ItMlli. 
ftntiiijiod  with  a  Hictd  point  ai  a  cmtrr,  and  a  nxivablu  tracing  point,  wftieh 
mvf  b«  Mt  to  anjr  rnfiircd  rjdiua. 

Ai;p<iM/C<MqMM(),li)Lc«iw  called  a"traininel,'fMllwpuip«a«  of  dMctflh'-r 
ctllpH*,  mniu  of  a  Ur  wiih  a  llud  Iradne  point,  and  two  ounen,  which  can 
bt  (ct  iipco  anjr  part  el  tbo  bar,  a»d  wUch  MM  a  tliding  raulian  in  two  groorta 
ral  bi  a  picoa  of  braM^  wbicli  graovea  faitNaoot  each  other  at  right  anglaa. 

PnperUonat  Compamti  ore  oompoaad  of  M»  Sal  bat*  ndnliBd  at  the  end, 
and  having  a  groove  down  the  nidole,  hft  anjr  part  of  wbttn  con  he  ae(  o  aleel 
nim,  hold  CmI  by  a  HgbicBing  acvew,  by  whkh  meana  the  <oai|aMM  can  ha 
divldod  into  two  patta,  haating  any  rpquirad  prtqiortiuii  l»  oaeh  olher,  and 
whieb,  tonung  upon  the  pind  in  the  manner  of  a  pair  of  tciwiin^  the  ai^Ua 
at  Iha  oppadM  oxtronkiiin  nil  be  proportional  U>  ilie  tcuglh  of  the  rMpactiTO 

COMPOSITION  OF  FOitCi:S  it  the  finding  a  •ineta  farce  which  ihaU  b« 
Mjiud  to  two  or  mora  givra  tmt*  whtn  acting  in  git««  dirtotiona,  the  prindptta 
ofwhir.h  may  batbRiadhmmiad.  If  two  futeia,  noving  Inlhc  dlrwsUon  oTlhe 
(■•  adfocmt  ildn  of  a  patalMogmn  with  Tolacitiei  proportioaal  to  the  teneth 
of  the  aiilei  of  the  laid  patalMMrau^  impinge  upon  a  body.  It  will  cauaa  uiat 
body  to  mart  over  llw  dlagDoaTar  iba  paraBtdugiam  In  the  aama  tine  that 
dtlMi  of  the  (bma  Migly  wooU  hare  iin|MUad  It  aloa^  iti  oeneipoading  wk. 
Thit  may  bo  decnonatntM  experimenially  bj  hi  ingemoua  apparatiab  de*imi«d 
and  ■zKaifd  hy  Mi.  C.  Holdap fell,  of  (liatiag-cioM,  and  wliich  b  «xhlbiud 
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fin«  piincipal  Inaoh  of  gvonttrjr,  otgnM  tmportuM  in  ulroiiomj  and  nunr 

ulhcT  xil'IMM.  Sm  Geomktht. 

C0N01I>.  A  «oUd  produced  tijr  the  dtcumvolalion  or  Uic  icetian  «f  a 
cone  oiiciul  Ha  iuii>  and  coiucquenlljp  niijr  be  cUwr  an  rlUplical  conoid  ((Xhct- 
wito  nilJod  A  »iihvroid),  &  lij^MTbolicol  <onoid,  or  a  panbgllcol  mnoiiL 

CONTRACTED  VEIN,  m  Hydnulin,— a  term  denotiug  llio  dimiBUOMi 
wliidi  t^tn  plBce  Id  lb*  diameter  of  a  itrram  of  rater  iMuin^  bom  a  tcmgI  u 
a  Aott  dlatauM  iMn  the  dilchai;pn|F  aiwnur*,  owjag  to  iLc  paraclM  luanat 
Iho  fmfhtrj  dnerienciiw  grtoter  atuition  ilian  tbe  reit,  tmd  beuw  retailed ; 
iu  conorquaiiea  it  *Ueb  the  leaat  diantvier  of  i!w  atroam  ii  to  ihatUomMn  of 
thit  orifice  on  an  tvenga  ai  I  to  tho  m)uiim  root  of  3  j  and  in  cootpulinc 
the  ditcharge  of  fluids,  thii  proportion  tbauld  bo  MbitiUiIci  for  tho  nu 
averiatr. 

OONTItATE  WItREL.  or  Cnown  WnriL.  A  vhcot  in  which  iha  tMtk  4o 
Dot  r»diiUE  from  the  luii,  but  lUiid  il  right  ugln  to  tlic  arm*,  or  par«IUI  bo 
tiif  axil.    It  ii  chii'llr  utcd  for  cigck-work. 

COOLRR,  among  lircwo^  diitiUon,  &v.  b  a  huge  ihalloW  vca»d  in  vhieb 
Uqiridi  ate  expoocd  to  cool. 

COOPEItING  it  ihu  ail  of  manufaeturing  tatka,  barralt,  vatt,  and  ail  kiada 
of  eirenlnr  or  clli]itic  woodea  vtaacli,  that  oto  bound  to^ellicr  b^  hoopt.  *[%«• 
ai«  Kfcml  (lanei  of  oooptn^  tome  «f  wheal  cany  oa  ilirir  pnuIiM  bvanchaa 
diatinetly,  wli3u  other*  omtnc*  ibe  gtoeral  maauiauturc  in  one  trtabliihaient 
Tho  wonunctt,  however,  genetallv  conifiiie  thcmatlvci  lo  ih«  pBittculnr  lino  iliejr 
hart  botn  bronribt  up  l«v  and  m  wUoh  ihejr  arc  tsnaequentljr  moat  expert. 
TliiM  wo  liear  or  "butteoopn^"  "niiidJelcooi>n«h"  "dry  eooMra,"  "whitt 
coopen^"  and  "wine  eoopen.'*  The  vrork  of  lue  bult  coopcn  ckietty  caaiBala 
in  the  monnliictun!  and  rrpatr  of  caaka  for  breweries,  abo  puncheoM  aad 
hophead*.  T1i>'!r  )>tincr[inl  tooli  ore  very  few,  but  ihoy  uie  tliOM  wtUi  io  rovdi 
dexterity  and  ikill  ai  to  pnduee  wiih  luniriDiig  IheiUty  and  diapaich  the  moM 
aoUd,  accuniU,  uid  aabtUntUl  work.  Witli  an  axe,  on  adar,  two  or  thm 
inolie  alinvct.  lUiU  h  liencli,  the  <tKi>tt  rauidly  ipviw  a  new  and  pctfect  form  to 
the  material  tic  ojicmtn  upon,  llie  bench  coniuli  amply  of  a  Moui  plank  1  or 
i  Utt  loD^,  au J  1  fuot  mde ;  it  atand*  upon  Iout  feet,  hut  conndembly  inolined. 
Olio  itiiil  of  thi>  birrich  bulng  uaually  ahout  i  ftot  hl).'!i,  and  the  oUmt  6  ot  B 
inchei  lower.  On  thebenoh  are  fixed  "•toiia''and  "kci-pt."  tar  thr  puqioaaef 
luldlng  the  ilavtB  or  other  work,  Thia  euuiier  liiu  alsu  a  lirtcc  plane,  t^ed  ■ 
lointM,  which  i«  uauaUjr  JIm^  with  lu  fa«o  iiiinHril!i,  aud  iij^ulml  which  he  leKaa 
Iho  alaTca  lo  shoot  their  edjtra  (o  a  nnoolh  nurfiici-,  (wlii't)ici  llxoic  odgei  arc 
tvquired  atnieht  or  cnrred.)  iu  urdcr  to  moke  tlic  "jaiiiU  "  or  jinaingi  of  tlie 
ala*«a  come  Inla  rwr&et  and  lianUy-prtiaad  tutitnci,  wliru  Uii-y  an  brought 
IngelhM  to  form  ino  vcaacl.  To  deionM  all,  or  even  tlic  leodint;  opcralMni^  cl 
th(^  cooper,  would  be  uiiiulerettine,  beeoUM  ft  ia  lo  openly  anil  uiiivcnail;  pcao- 
luiii,  Wv  ahall  iherrfurit  pmceM  to  nolle*,  nnd  tliut  bruiily,  tlw  aal&iw  m  tha 
occupationa  of  the  other  ctaiici  of  eoopen  mentioned  i  and  oflt-rwardi  wo  ahall 
innrt  Bom*  patented  iinpraTemtnt*  in  tho  vt,  that  appear  lu  bu  deierving  <d 
Mtiee.  Tho  rundlot  cooper*  mak«  uat  of  tho  annM  loota,  or  noariy  ao,  at  is 
ilia  branch  of  tlio  trade  U«t  dncrfbcd.  but  of  lea)  dimcnaiona.  Ttmr  work 
oonifata  ohieUy  ia  the  nianu&ctuic  of  bulllua,  and  wnnll  cwkit,  for  holding  the 
product*  of  llio  diatillarle*,  beddaa  numerou*  other  puryoeaa.  The  dry  cooper* 
an  MKpjoyed  in  uanafacUmng  nwar  bonlioada,  ami  eatka  of  envy  mm  and 
tfiaiity.  fur  hohUng  dry  geOiM ;  and  aa  tu^  «««arla  are  atldon  T«f  uiicd  air  and 
water-tight,  the  workmanahlp  i*  oomparatiraly  eoar«*  to  that  of  the  butt  and 
nindlatooaMr%  and  tho  enMOio  proponioniJIy  kaa.  Hie  white  eoopera  tnam^ 
lhcMt«  all  UM  of  domCctu  uienaila^  «u«h  aa  arc  uaed  for  brewing  on  the  eaull 
aeab ;  Ibc  wadiii^  tuhi,  chum*,  ptOt,  and  a  gitai  varitty  of  other  work.  T« 
lUi  bnuieh  of  aooparing  ta.lWqaEiilly  addtd  tho  coamc*  kind*  of  liac»ery  lot 
dontaHie  vae.  The  wine  eoopcr'a  buiinea*  coniiib  chiefly  in  the  rontoval  and 
depoiUing  of  •tnaa  and  Buirlbs  wlitrh  ho  ii  mahled  to  vO^t  wiih  gr««t«r  ateuiirr 
and  oonTcadenee  than  otno  pcnoni,  w  ho  are  not  ao  intimately  acmiainied  with 
lh»  BBtUR  Bud  atrength  of  tlie  veioch  conloining  (hon.    The  botuiog,  rtotiaft 
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['•nd  pKkJBg  nf  vinri,  iwil  otlivr  Uqiwn,  Mon^  to  tMt  Imnoh  of  Indr,  batiAtv 

I  At  iniilung  of  all  rrpnirs  and  oltorMtiaiu  in  ih*  bntU  at  onki  mh\cU  ma]'  W 

[ibund  ncoewaiy.     Alllmiigh  the  nunulaolsra  at  tiadta  Bnid  TkU  npptan  oT  s 

Itjiwlai  cbaraetcr  to  other  coop«ri*g,  )V(  It  It  niialljr  himU  a  ilitttn«t  bnwvfa  of 

itntfaic".  and  ii  pwfonncd  b^  pmoM  irh»  call  tli«n«lpea  back  and  rat  mkem 

'Fmn  tbe  vkrieiy  of  hiiat,  and  iha  innMnw  itfMii^  n^uirtd  lor  Mun  at  t\if 

fcocki,  01  wtll  a*  (ot  iJba  IV«aia>«r«rk  to  Mpport  Ihem,  ibo  knowMn  and  tikill 

of  tlif  carpcuUr  i«  aliBcat  coiulaBiiy  re<|uii«d.  and  iMt  unfroqiwni^  tha  aid  of 

th«  eapar*t.     la  AiMrfoa,  an4  MrMTal  porta  of  Eunpe,  MMbiMtry  lta«  tii<m 

Htenurtly  ialnduMd  W  flteflllatt  iIm  loMnn  of  tb«  coi»«r.    In  1811,  n  potent 

WH  tak*a  out  bjr  Mtttt*.  Fbaket  and  Brawn  fcr  tJio  fbllawliin  aiode  of 

owtaling ;  aad  ■«  tb«  excluilT*  pHrflc^  mai«d  to  lliote  ([CBlltmaD  t>  oxpltwl, 

iSoM  of  our  r*adfr*  who  ina;r  ^  *■>  dbpiMod  ara  u  libttty  loadopt  the  noctiBninii 

f^mplo^td,  arhkb  u  thui  d«cribed  in  Dr.  Otrf^arj't  M*<i»akt. 

••  Fknl,  the  macUnei^  for  maing  the  ttsvi>  coniuti  of  a  Moul  bench.  Iiarine 

■  board  «*  platTonn  mtntxtd  to  It,  capable  of  Ixing  innvod  endBBja,  to  uhicli 

■netlMr  board  it  conneeUd,  to  ananj^  u  to  b«  novad  acroM  lUndilr  lij 

'  -mdu  aai  piniona.  or  tcnvt.    The  la>t  board  ho*  a  hoDav  pan  nodo  In  )i.  (it 

rhU  tlio  «lar»-board  may  bo  laid,  oo  that  on«  ntgn  of  It  may  projecl  civnr 

oeyond  iho  cd^c  of  tht  firM-nunlioiieil  facord :  a  cirrolar  mw  Ii  ji*in<t\  pitli<!r 

above  or  bFlow  the  bracli,  bavinc  iu  aiia  al  rtebt  nnglei  to  tht  line  of  mnlitni 

^«f  Die  OrM  mentioned  iMard,  OM  oppoMid  l«  lEo  dlrcclioa  uf  the  foune  of  ttw 

nt^tetiug  part  of  the  ttovc-luard ;   thia  cirenlar  mtm  ii  made  Am  whrti  ih^* 

r«Ril)^l-f  d^od  ituvr»  ar#  I«  b«  cat,  and  i*  lUthad,  or  of  a  iphetienl  (hqw, 

[  «heii  tinvf •  with  cuiTtd  cdf  ta  an  wanl«4.  Th«  board  <lrM  MNilioocd  ii  movni 

(•IthOT  ill  a  tiitlil  line,  or  i>  dibiW  to  aanuno  a  catred  coune,  bjr  b«j|if  mMlleiod 

[in  il«  motion  by  cun-«d  gmoTM,  or  by  curred  todi  inoTinii  ofMnX  plat;  nnd 

Fby  the  prop«r  inaRBjtcinent  of  iheic  lUdin^boanU,  tiie  alato-boanl  h  cwl  by 

die  circiilu  ■««  of  ih?  nhupr  dfiirtd.     Tlie  maohiiwry  ii^xt  u*«d  eoMatia  of 

a  large  lathe,  in  which  ilie  cailc  it  turned  in  a  ttflteal  potition  wbm  il  U  of  a 

•  large  mie  (aftet  it  h  forintid  !a  the  oiual  maonn  ftom  the  ilavta  prrparod  ai 

[■bm  dmcnbod),  being  cithn  fixed  in  a  great  chu«k  plocod  bonuath  il,  or  In  w 

fcylindrioal  cage  which  announda  It,  fixed  npoa  a  taaag  uprigkt  arbw',  and 

I  i^rdnDg  bnwMn  odlatt,  wb«n  it  wrra)  tM  <a«*  ef  a  nandtin     In  tki* 

llaiha  the  ehiiBo  and  gt«ovo  for  receiving  tfcn  b«ad  an  lurtted  in  th«  ntk  by 

llfae  anpliealion  of  o  proper  tool.     When  iho  «aik  ii  arnaO,  ibc  etff  U  inulf  tn 

^~)  m  a  hoRMMital  poittion  Intiiwl  of  revolrli^  vattlooUy.    The  third  op-ni- 

1 1*  to  fotsi  the  lieod,  wbidi  i«  pinioned  logSiar  m  naiul,  aflar  barln;  Uio 

fiilnbelM  made  by  pieroera  praJKUng  from  IM  toandriU  of  a  kthe,    the  di*- 

lancn  and  depOat  of  wbioli  bolM  ma  oormily  ragulalMl  kf  gaure*  i  it  la  then 

umad  oa  a  flat  revolring  table,  from  whieb  poinia  pniltct  to  hoM  It  fau,  and 

a);ftiiisi  wliich  it  it  held  by  nnother  r«T«liriiM  piece  tlial  i*  (Oflved  lowsidi  ibo 

fint,  whcte  ti  ia  tomisht  to  the  proper  dia  or  tho  caik  hv  fit  looli.    'i1iw  fourlli 

efantion  ti  to  turn  ijw  whols  catk  at  IhoauUide,  fiEVvbleh  pwpea*  it  la  placed 

in  a  large  Uihc  boinecn  two  chucki,  mode  to  St  into  tbe  cbine*^  and  attached 

lo  ika  boad  by  poliu* ;  and  ifato  th«  lurfaoa  of  iba  coak  ia  lumed  noolh  by  a 

ndtetbate,  or  otbrr  Bt  inalmiiieRt,  heU  ag ainit  it  by  a  nat  propatly  placid  Ibr 

iM  puipow.    'He  pamira  band  their  <>«odon  hoopa  fix  Ihtir  eatki  in  in 

•xpMlliroiu  manner,  br  IbiUnlng  on*  end  of  tliem  to  the  oirouonliKaBea  of  a 

,  wheal,  and  pvcatfng  taara  agaimt  tbe  whorl  ■•  it  la  turned  round ;  they  bIm 

nriba  a  method  of  forming  the  ptcjectiMg  part  in  the  buuMtan*  c«  ibe 

•II  eaika  calM  bottle*,  by  Hm  or  ooncavo  nreular  tawa,  wfawh  cm  tho  Ihoa 

[•at  the  (tare  un  oath  aide  elaaa  up  lo  tbc  prvjcoliosi )    and  laMly,  in  (innff 

natiDn  to  ihia  maohineiy,  the  invenur*  utt  aiiy  of  the  luual  Grot  nMvera  ana 

miUirork  a*  may  be  nocwiary." 

It  u  duo  to  Mr.  George  ^imart,  of  WcttsutiHor  Qtidge^  to  otatr,  that,  for 
aaane  yean  preriou*  lo  the  data  «f  ibe  potcot  granted  to  McMta.  PUatet  and 
Btmra,  he  lud  in  octust  optcailoa,  en  a  *wy  axianain  atala,  n  ttmilar  arrang*- 
meat  of  nuefainery  for  naking  anoH  tnkt,  paMJeoUriy  OMieeiM  Ibr  the  amy. 
The  aawi  and  oAcr  apponuui  were  of  coiirac  more  lUniiauliTe,  hill  tlie  accu- 


A 


39G 


COPPER. 


nay  of  thdr  woik  mty  be  iud^  oT  when  it  ii  lUtcd  that  lliero  vu  iu> 
«lon  lo  p1«ie  lh«  «dg«t  ef  Uic  tUrn  lo  roiidn  llie  boUlc)  traui^tiglit,  altT 
submitted  l«  a  icTcre  toL 

CUf  AL.      A  hard,  •hiiitiis,  Innapsient  <oncr«te  julott  obt^iMd  froin 
AnmJCHii  utv :  l>iit  which,  altlioui-h  Ic  b  ONnmonly  conaidtrMl  •  gmt,  I 
ii«tli«r  (be  (oliibllitj  in  vftter  coiiuncin  to  fuiai,  oor  the  Mlahililv  in  alrotm 
Mmmoa  to  rMini^  «xcqit  is  ■  T«iy  ilight  dcgirc     It  may  b«  dinolvcd  bfl 
dlgwtlon  IbUdnmIoQ,  tmitTtiiryioguy  ^ck  llmo,  with  a  Iwat  vn^  little' 
tcM  iku  w  luffieient  (a  boil  or  decompou  ibc  oil.    TbJi  aoluttoa,  diluted  wiiili 
oil  of  lutpenline,  fona*  •  besuliful  Inuiiparmt  rarnub,  which,  wlwn  prapeilj 
spplM,  and  tlowly  itiai,  (•  T«ry  hud  and  durablr.    I(  priwt^m  and  givH 
toitrc  lo  paintingiv  "id  groUly  rctloree  the  de««ycd  cotcmn  of  aid  piclurct,  bf] 
filling  up   the  craoka.  and  iroderiM  the  nirlaoei   "f  rcllvoted   tight   inote 
iiiiifiinii.     It  hM  bctn  ohMTvcd  bf  Ut.  Shrldratc,  that  if  pAvdorcd  cojial  be 
ttiluntcd  with  •  little  camphoT,  it  aaftca*  and  bccomci  a  cuhcrcnt  i»a» ;  and 
camphor,  adttcd  i-itlier  lo  alcoliul  of  oU  ef  tiirpputin«,  renden  it  a  aolvent  of 
CopnI.     Ilnlroii  iiunco  of  camphor  b  lufldent  fur  a  quart  of  oil  of  niiptnliae, 
wllldi  ibauld  be  vt  good  quality ;  n&d  the  lopul,  about  (he  lixe  vt  a  walnul, 
iiliuiild  bi>  btukcii  into  laiall  pUcn,  but  twX  ti>  jiowttcr.     The  iiiixtiire  iboidil 
bo  set  on  n  fur,  lo  britk  m  to  tnak*   it  boll  alnioil   intmcihatcl/.      TIm 
veuci  Ehould  be  of  melal,  (trong.  with  a  long  neck,  nnd  capoUe  m  holding  \ 
about  tno  qtiartn.      The   luoutli  iliould  be  etopped  Willi  a  cork,  bavtne  a 
notch  cut  in  it   to   provent  Jta  hunting.     Mr.  Comcliiu   \'ailoy  (wbo  ho* 
heilvwed  much  judioiout  atteitticai  to  the  preparation  of  attiiii'  materiala),  ttaica 
that  a  Mod  eopal  Tarnish  may  be  prepared  ay  noiiriiig  ujxiii  tlii*  piiTMl  himpa  i 
of  eopu,  mduGOd  to  a  line  masi  in  a  mortar,  oelourlcH  spiciu  nf  luTpeatinc.  ta^ 
about  one-third  higher  tliui  ibe  copal,  and  iriuirating  the  mixture  AccaHenaUy ' 
Id  (ha  coure*  of  the  day.    Next  tnoniing  it  may  be  poured  off  into  a  botlk  forJ 
tue.    Succciiite  |)OTtioni  of  oil  of  Inrpcnlinc  may  (bui  be  worked  trith  (Iw  J 
aame.  Oil  of  lavender  i»  autcd  to  bv  alone  a  solvent  of  copal,  which  it  prabaUjfr 
oving  to  the  camphor  contained  in  tlip  furmtr.    Campliarnlrd  edl  of  tuipenlni*  ■ 
«(U  UM  diuolvc  copnl,  hut  a  mixture  of  camphor  and  alcohol  cfTccu  it  mora 


COPPER  i*  « laetal  of  »  rtddUh  browo  colour,  hard,  j*tj  mBlleahle,  ductile^  J 
•Md  Mnorou)}  of  eonddenblDtmacltr,  nnd  ofeipedAc  grairity  from  SJB  to  V.^f 
The  Bood  quality  of  copper  it  shown  by  iu  cannbilily  of  ollayln];  >it*cr,  wiUloot  j 
any  diminution  of  ila  eKtcnaibilily  under  the  hammer  or  rullvr.   Koi  tlile  rcaion 
the  Swediih  copper  liaa  a  dccidi-d  proforcncu'  in  the  preparation  of  (lie  alloy* 
of  ||«ld  and  silver ;  and  it*  superior  purity  lioi  bosn  found  lo  render  it  far  more 
durable  nhcii  employed  in  tlie  Dhealhiiig  of  ibipii,  as  Hell  ns  fur  naaiiy  e4lier 
purposes.     Envtiili  copiiir  i*  rliivtly  obtmnvd  from  the  mines  of  Cornwall  and  | 
Devonahire,  «hencc  it  ii  uiuolly  irDnipuited  ncroii  the  Bristol  Channel  to  b* 
nailtrd  at  the  ci:>aI-uorltt  in  Soulli  W^pi.     The  orea  conaist  chiefly  of  ydl«ir 
eii|ipef  ore,  or  copper  p)Tite«t  and  the  ffcy  lulphuret  of  crapor.    The  avenin 
proouce  in  copper  ia  eaid  to  bo  about  04  parte  fhun  100  of  the  orei.    Tin  < 
oidlnary  processM  dl  smelting  oontist  of  allernale  ooloinalioae  and  ftulooe  in 
reverbotory  furaactsof  llio  uvnal  conelniction.      Th«  caleininc  fumaDti  are 
fomiahed  vrith  four  doors  or  opening  two  on  each  side,  for  the  couvenienco 
«f  stirring  the  one  and  drawing  it  out  of  tlie  furnace.    Tliev  are  commonly 
from  17  to  19  feet  b  length  tnm  the  bridge  l«  the  Hue,  nnil  IVom  II  to  IS 
feet  b  width,  with  a  lire-place  5  feet  by  3.    Tlie  nicltint;  futtiiaces  an  vmallr 
^bont  one-third  the  area  <4  the  calcinen,  but  their  fire-blacBS  ere  nearly  ■■ 
lH(a,  Bttd  tliej  have  only  tne  doer,  and  Ihni  In  front.    The  chaige  of  ate  foe 
a  Mtdniag  finaoe  nnudljr  oeauula  of  about  3  toiu^  wluch  ie  unifornkly  dii- 
trihoted  over  the  bottom.    When  charged,  the  heat  ia  erodually  bcreeard 
during  twdeo  lioure,  until  neat  the  point  ef  flielon,  when  the  ore  i>  discharged 
ihtougb  hole*  in  the  bottom,  and  u  suffered  to  lie  underneolh  until  it  is  eun- ' 
denlly  cuul  lo  be  removed.     With  (bis  cutcincd  ore,  wliidi  ia  in  the  farm  of  a. 
hUck  Dowdnr,  llio  melting  furaaoe  is  charged,  by  sproadins  it  over  tho  bottom 
IbctcoA      A   (r>  slags  from  llie  prerioua  fluiou*  ore  afldtd,  and  the  doof 
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sloaed  aad  bil«d.  Wben  brangtit  tula  fution,  C^  ^idd  ma»  ii  wtll 
•Cin«^  and  tlia  oxidM  and  twthjr  mitUn  wludi  Aott  U  iha  top  an  »Uaun*i  tH 
throuM  lh#  franl  door  bjr  tho  taidUr*.  Wbni  iliiiAnt  ukM  oTnelal  hM  been 
^td  mm  Uio  la>e-inMtitaii«d  impuritia*,  tbo  ■iiwtutr  l«u  down  ial«  Ae  fenutoe 
a  iMond  Attft  of  calciBsd  ok,  and  proeecdt  widi  il  In  ill*  naia  ntaiiner  ai 
with  tke  lint,  irpcaiiog  th*  chArgu  until  ih«  IWniM  «lll  bold  no  morr,  whra 
■  tapplng>liob  b)m1«  In  ihc  mdo  uf  tlio  ftintoM  m  «pcMd,  «nd  the  metal  niB) 
threngb  It  itM  B  pit  £[l«d  niih  wakr,  which  cwmm  tae  nMtal  to  bcconw  gniMi> 
latad,  ia  wUdi  Kate  it  cuntaini  about  one-third  pan  of  ooppM-.  Tba  tUn 
wMeh  hate  bMn  eaat  in  nand-moulda,  wo  aAfrwardi  braluB  to  MMttaln  If 
lliay  cuniala  mf  motal ;  llie  pitcca  that  do  are  th«n  Minelled  to  atpwale  it. 
Wlwo  the  oraa  are  diflciiJt  of  fiuisa,  hbiq  Ihiar  ^«r  it  added  to  the  Asm, 
Tha  nearw  ini*tal  ubta!a«d  by  At  fntiHag  ammt  la  thm  colciiicd  b^  a  (iaaini' 
treattnaat  lo  dial  wbt^  tli*  at*  loedvad.  To  oxidiie  the  inn  with  which  tlw 
Mppcr  it  coatanunated,  CbeebH]mii«ll«w«dtarFmainlweot}>-foui)Miiir*inthe 
AiTMt*,  whera  il  u  r«*««ledly  iBittd  and  turned.  Tli«  meial  ihux  cakiaed  i* 
than  to  bo  neltwl  afafn  with  mm*  ttagt  tram  the  pnriouj  malting,  lo  wUdi 
m^  be  added  mom  piccea  of  fiimac«  botlom^  whkb  are  impngnaled  with  tlio 
metal.  Tbe  ilags  mm  tfaii  opeistioo  ««  abe  ^nn»ed  off;  they  have  a  great 
*p«aAo  gnrily.  Wiag  oompoied  cUtSy  «f  lb*  mida  of  hren ;  thiy  liiw  leadilj, 
and  a«t  tm  Hnxea  to  teduea  Atrlhor  portl«na  oT  tiio  ore.  Tbt  niatal  obtaiDad 
A««  the  tteond  oeefalioa  af  the  melting  fwnaee,  after  the  aUg  ho*  beta 
aeparau^  u  lapped  of  eilbn  inlo  aud-iiiouMa  or  into  water.  In  the  fomwt 
Bum  the  pniduot  it  ooUecUd  In  a  inaak  and  la  eallid  Nm  mtiat ;  in  ib«  Uuer  it 
Meoaaea  jcmnutatad,  and  \\  dtnombuted  jhe  mUaL  The  ^luuility  ef  pwro 
copper  IIkic  produeti  conUin  h  about  ito  gier  cent  The  tubu-qurat  odonadoH 
and  fuiEon  of  tliete  liut  products  ia  canducletl  by  a  repelitioti  of  the  opentiana 
dtaetfttd  i  and  llie  renili  of  thi*  lUrd  mebin;  are  ]Jg«  nnbining  ftom  80  to 
00  p»r  cent  of  para  mHaL  IV  (ovrth  proofs  it,  fbr  tha  mnW  p«rt,  rd 
wnoiiiait.  or,  •*  it  ii  calUd,  a  raotriao  of  the  pig*  obtained  in  the  third.  For 
ifab  Burpofe  tlif  faiunKe  u  filled  with  the  pig*  to  the  extent  of  35  or  30  cwt. 
whin  are  expoted  to  the  actioa  of  the  air,  wlula  the  liaat  ii  gnduallf  incrtnied 
ta  tbe  meltiof;  point,  which  beiUiaMa  iIm  oxpuldon  of  tbe  vdatilc  malten,  aad 
ooMiwi  ilio  iron  or  other  mctaUie  nfaMaaeH  that  maj  rcaiaia.  Thit  operation 
it  eontiniM^  bvm  13  M  M  liaun^  acconUng  to  tbo  dtcrM  of  purity  of  iba 
fifp  wheit  put  into  lb*  flmueo;  aad  when  cooipUtod,  tno  neul  i*  bnogbt  to 
•  autc  of  fuiion,  and  run  Mit  inio  lond  bed*.  Tbo  ebolKlien  «f  tbe  metal 
aiiiing  from  tlie  eitrioalion  of  the  expanded  air  from  the  land  under  the 
mate),  cauaed  thi^  Utur  to  awuna  ia  cooiiiig  a  liQ[iv>-<vtnb  lexiure  htttraally, 
with  a  Uiitercd  nuf^o ;  and,  from  thi*  iMlnr  appt^uance,  lueb  omtper  It 
denomiaaled  UUttrtd  e^fptr.  The  copser  in  thit  ttage  htaa^  freed  mm  it* 
more  abundant  contaiainationa  h  Tondr  nr  the  re&iing  Auaacc^  which  i*  of  a 
iii^lar  oonalmetlon  to  the  melting  Aimaee,  only  thai  the  bottom,  iaalead  «f 
bctng  of  fitt-btieli,  it  a  bed  of  aand,  laid  to  incfino  lo  lb*  furnMo  door,  near 
to  wnid)  a  nool  u  formed  for  At  purpooe  of  Udinjt  o«t  the  le&ied  copper. 
The  ftunaoe  m  <barg«l  wiili  from  thm  to  fire  tooa  ef  tbe  blitttred  pig) ;  the 
b«M  amilttd  lo  tbtm  la  at  ftrti  moderala,  aad  air  it  admitted  to  at  lo  eonlinao 
the  onualios,  tltould  the  mtial  not  be  qpite  fine.  When  lU*  charge  it  flwei^ 
aad  the  dagi  ikimined  oK  an  aamy  it  taken  by  the  rcfiarr  with  a  tmaU  ladles 
and  ifa«  mt-iAt  broken  in  a  riot.  From  the  appraranote  of  the  ntMal  both  ia  and 
out  of  (he  fumaor,  the  rtfiner  Judgai  whetlm  it  it  In  a  aaSdnidy  forwatd  auio 
l«  undergo  the  tougheninf;  procett ;  prcHoui  to  which  tbo  copper  it  «f  a  deep 
rod  ooInuT,  JncUning  to  puivle,  with  aa  open  cnralalUae  abnchire.  In  the  pro- 
oemof  tonghoiiiii^,  the  tarttet  of  the  metal  it  AnIooTeted  over  wtib  diarcoal; 
a  pole,  commonly  of  bitdi,  it  dien  held  in  tho  liquid  metal  in  the  ftimaee,  whidi 
eaa»etcenudtTablee(rallilioD,owuwlodiee*ohitionof  gMOMunMUer;  oadthii 
operatlnn  of  polbra  It  cowinned  with  tbe  eeeatlonal  aJdldoo  of  ftotb  ebitcan^ 
tuiil  the  (|iu)i[y  of  the  atnyt,  wbich  ibe  rtiatr  lakea  from  linM  to  liutc^  attain 
lb*  re^uittd  itc^Tcc  of  purity  iodleated  hv  die  noliahed  iflky  npeataaoe  of  tbe 
metal  when  cut  half  way  ilirov^  the  light  red  eokw  of  it  when  btvken,  ami 

3k 


ao9 


COrPlilL 


the  «la«Mw  of  lli«  grain.  Allri  Uik  n  iibJ  oT  Uie  moUMUIitj  of  th*  vofn 
it  madn  by  uklii);  out  A  (iiiMl  (jiunilty  in  a  Udir,  OMliag  it  in  a  iBeUDie 
(iiuultl,  nnj  diva  iuiuiiwiuik  il  out  upon  on  taiH ;  if  it  ilae)  nol  cnck  W  ih* 
edgra  by  lliii  o^ <ralt«<i,  it  it  iUi-rknI  in  «  fit  (Ule  Ui  ht  villMltBirn  ffoca  lh« 
AinMM,  whtcli  I*  (louc  by  lading  it  out  bhiI  acting  il  iiitoi«ctmii|[uluc*kca,  12 
hwhti  wide  by  13  ianlivt  luiie.  In  iircparing  ct^pn  for  Um  inanufMiure  of 
tiiii,  it  b  u»it«l  to  gtwtulile  M  bjr  pouring  iho  bot  nwtBl  througli  «  celnilcr 
nlaotd  over  a  cut«m  of  tM  waUr,  whicb  caiue*  tlic  dropi  sf  metal  to  aaMnH 
by  foatact  witli  the  cold  fluid,  a  ragged  appraranfc.  nnd  tu  wliicb  the  anme  ol 
fiatlirrr4  lial  it  givvn  in  lii«  Irmltf.  For  inakin),-  br»«  ihui  i*  to  b>  draon  inlu 
nirc.  the  *anie  proom  aa  ikii  lait  ia  employed,  except  that  ihc  niiul  ia  ponnd 
into  Aot  vixcr ;  tlic  dropi^  ■<>  niniequcncc,  like  an  oblong  fona,  and  are  btnco 
tericed  kon  tioL  In  graoulaliiie  cojipur,  Il  thoiild  l>«  poured  intu  ihe  wal^r  hf 
■nail  <)iuiBlll)ra  at  a  time  la  pravenl  cxploiJoni.  A  eoniidernble  ({iianlily  of 
^offtt  it  cxporltd  by  the  Eatf  India  Company  under  the  denomianlion  of 
JapH  coppci.  It  il  cut  ill  tmall  sticki  nbuut  lix  iiiclitt  lunf;,  and  wvigliiBg 
ibent  ball  a  |>ouiid  «auIi.  Ii  Id  of  a  ricli  ird  colnur,  i-niiitil  by  tlwowing  lb« 
CMC  Mieki,  oa  kwii  ai  |}i«y  have  booomc  loltd  in  tlieii  niouidi,  into  «atcr. 
Copper  imitM  readily  witb  nrerol  «f  the  melAli.  Iti  conibination  with  tin  i* 
«!r«eU)d  at  a  ItM  heal  than  i(  uuwaty  to  tatk  ili<>  eoppt^r ;  on  which  circum- 
KlOBce  it  grounded  lh«  tnathod  of  tinning  ooppn  veucli.  For  Ihia  purpoac 
ihey  ore  5nl  Krapcd  or  (enured,  and  ollora-iirdi  rubbed  niifa  u1  ■mmonioe. 
Tlwy  an  then  healoit  (uaually  over  a  diarroal  l>n},  and  iprinklml  vitli  pow- 
dend  nalD^  wlilob  dabtidt  the  clt«n  •urrnce  of  the  copptr  from  nc^uirlng  ih« 
lltgbt  film  of  oxida  that  trould  prevent  the  coliesion  of  the  tin  lo  iti  MOicc. 
TIm  nulled  tin  ia  then  poured  into  the  rtaeli,  and  vpread  aboui.  An  eitrvmely 
amaU  ^uauUiy  adlicrn  tu  tlia  copp«r,  wliiob  la  aujppowd  to  b«  aulHcitnt  to 
Brer«nt  the  noxioua  eBeeta  a(  the  coppn.  When  aa  ia  melted  with  copptr. 
El  bmia  tbc  ancient  oompoDnd  ttmud  brouM,  the  inedlu:  grarily  of  vhien  b 
rvnuukabJu  for  being  grMUr  than  would  be  d«daMd  by  oomputatian  from  iho 
boUu  and  apocilio  gravitici  of  ica  conipoiieul  parta.  Hie  um*  of  lliitliank 
■onoroua,  and  durable  compoiilion,  iii  tlin  fubiicniion  of  cnnnon,  btlla,  *'*t"t^ 
and  atbcr  article*,  at«  well  known.  The  oaeienti  mode  cutting  iuitnunenta  of 
thia  aUuy.  A  dagger  analyted  by  M.  tliclin  ooiiiiatcd  of  S3j  coppir,  and  ISJ 
tin.  Copnar  imiioa  wltii  biiniu'ih,  am)  form*  n  nddltih  wblto  alley.  With 
■nmb  it  Ibniu  a  whiU  britlle  compound  culled  lombne  ;  with  line  it  fbrma 
the  impottant  compound  culled  broii ;  and  il  is  diiiinaaiibed  by  vonoua  othec 
aunea,  acounling  lo  iliv  jirupOTlJoua  uf  tliv  (wo  iTigrrdicnta.  Il  U  not  tny  lo 
■nil*  (hciD  two  metal*  in  contid«rnblo  qiiiLntitiet  by  fuiion,  brcnuM  the  nnc  ia 
volatilised  at  a  lieat  inferior  lo  ilint  wnich  is  rci^uirfd  lo  melt  the  cc^per,  bnl 
they  luiile  rtry  well  in  thu  way  of  eeuienUiCion,  There  are  variima  wan  of 
tmitillg  gnnnlatod  or  *mall  plecM  of  copper  with  ainc,  bin  Iho  fallowing  fi  the 
•rdinary  method  adopted  in  thia  eountri-.  Calamine,  which  i*  an  ore  of  sine, 
it  taieSnad  in  a  kiln,  or  made  ret  hot,  ln«D  ground  to  powder,  aifted  fine,  and 
mixed  witb  ground  cliarcual,  m  tli«  calommo  ia  a|>l  lo  clod  and  ]<rovrai  an 
unifonn  odmixuire.  About  aevcn  poundi  of  calamine  arc  put  into  a  melting 
|)0l  «f  about  a  gallon  conlcnl,  lo  which  me  added  about  nve  nounda  <if  the 

Sanolatod  eopuor;  tha  calamine  muat  bo  mixed  with  an  much  charcoil  ai  will 
1  the  pot,  and  the  ooppar  raoal  lie  uppermoaL  Tha  ia  Ui  down  with  longi 
bto  a  wind  furnace,  8  feet  drep,  where  it  reinoini  11  honn.  One  furnace 
Utuolly  Iwlda  eight  pola  arranged  in  a  circle  round  a  grale.  Ity  the  lirnt  t!i? 
line  becMnM  reviveiL  rioN  in  vaiiuur,  imd  combine*  wiili  tlio  cnpptr,  which  it 
conrtrta  bilo  bnua.  Towaida  the  end  of  tlic  pnccM  the  beat  ia  suddenly 
ralaad,  which  oaute*  the  brut  to  m«lt  and  occupy  the  Iow«t  put  of  the 
erucihlo.  After  mslting  it  ia  caat  into  fdatM  Ol  Ineot*  for  uaa,  oa  II  b  reqi^ed. 
The  following  method  of  nt«.king  bno,  manilMiaf  h«  Cnmer,  i*  rocomsnondtd 
by  ihe  adentibc  Ur.  Urc.  The  powdOTcd  calamine  oeing  mixed  with  an  equal 
qiaanDly  of  charcoal,  and  a  portion  of  ctu^-,  i*  lo  bo  tamiatid  into  a  ineltlni 
vcaatl,  and  n  ^laotitv  of  <«pper.  amounting  la  l«o>thirda  of  the  *«ig;hl  m 
ttiumiB*,  miait  bo  placed  on  the  lop,  and  eorercd  a<th  charcoal.    ^  tUi 
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meiliod  llic  vnlitllo  line  uccimIi  anil  coaverti  At  «jfipei  Inla  briM,  otiicb 
0a«4  Into  iKi  rBiiimeil  tfay ;  c»n>«qw«tl)r,  ir  ibp  nbntitie  dmiUio  Uail,  or 
anv  utiicr  nelal.  it  <rill  not  «iit«r  iiiiu  bnn,  tbe  tiiic  rIomb  twins  ruMd  by  the 
hM>>  CojipPr  ilJill«  T«ailily  irilh  anthiHii}-,  •  CMnjMUIld  of  mbtMlintl  vi«lM 
coluuT.  It  duo  not  rMdIljr  iini(«  oitii  mitngaacM  Willi  tiwgrten  it  foma  a 
dark  bnrwn  spongy  Mof,  whicb  t«  xoueirhai  dueu'lr.     Sve  Allot. 

CUrfKKAS.  A  lUflia  appirentlj  given  by  |ifnuiis  iniontil  or  iia  tnu 
natura,  to  the  mlphatotif  tron,  obtalaod  by  ih*  ilr«aiiii>aaiuon  of  iron  ppitM. 
'I'liu  bnfiUih  eopperw,  or  gnco  Tiitiol,  u  it  i>  olw  oillcd,  n  maAe  (ram  the 
natural  rombl nation  of  iron  wtib  Mi^bilr,  known  in  iha  variooj  plocM  «)im! 
tlir.-;r  "<^  Tuunil,  bj  Iha  atryral  naaiM  of  0(ji|Mta«  aloara,  bone  golA,  goH 
■tune),  S:q-  Tlitve  tuc  ooIlDetcd  in  fnat  miouDUa,  and  laid  in  htpft  about  two 
^l  tliirk,  upon  a  olajr  floor,  tuiroundod  l>y  bowiK  tbat  dinci  ilie  rain  watrr 
that  Tallt  ii|>on  Ihoni  to  Saw  bto  •  cUurn.  Tilt  clay  Hoora  at  wnic  wurki  arc 
100  r«cl  ionj;.  13  bimcl  at  lop,  but  nairovinK  to  13  U  bottoni,  m  they  ahelve 
gndiiall)'  lu  iilluur  |}id  wdtn  to  run  tff  eoser.  The  ciittrrii  iifuiJIy  conlalna 
■bout  loci  t«na  of  waUr.  Tb«  co[*prrw  ttonot  llo  ft  cr  0  yean  bororc  they 
yicUl a «U«aji  liqiMt.  The  nui  and  tain  arcfoatid  l«be  tbeptopotagenli;  and 
that  tihur  wiitCT,  altliougb  snpared  by  wnwawtv  to  tbe  atm,  and  ({vinkled  on 
Ihi-i'i,  'Mily  r<tanl(  th»  fnauee.  After  a  timo  iheM  (taaai  change  to  a  ritriolic 
eattb,  wbieli  avclli  and  fcnnenia  like  leareoed  dough.  When  «  new  bed  ia 
nude,  tile  work  ii  haatenvd  by  mixins  a  good  •juoatilj'  of  the  old  Cmnenled 
»anb  with  the  new  iHom;  ana  when  (hi*  ha>  coino  to  perrectkiD,  it  ia  refmbcd 
ei-erj-  raurt't  yur  hy  a  layer  of  fretb  eoppeiot  uoiiL-t  on  tbe  top.  The  copperu 
water  ii  coiuidered  rich  if  it  weigb  fai)T[eco-<ixbtic[b>  more  than  water.  TW 
ifopnpf M  liijuur  i*  boiled  la  leaden  veMeliitnulariiiiij:  about  la'alvo  lona.  AboiA. 
■  cwL  of  old  iren  ii  put  into  it  at  flmt,  and  oioro  added  n*  it  fUMolm, 
luntiuntinj,  in  o[ie  boiling,  to  about  IS  cwL  Ftcib  vnicr  from  RiMtW  boiler 
it  added  to  Mjiply  the  loa  from  evsnunlion.  When  tbe  boiling  b  biithed, 
(iiliieli  ia  deiermluvd  hy  Utt  drpotlaon  eif  cij^lab  in  a  liltle  •arthm  vouol, 
nftcf  a  imall  auonlily  hai  been  alloveil  to  oool  therein,)  the  liquor  ii  dnwa  off 
ttito  a  lonai  ciMetn  20  feet  Ignfc.  i  feet  deep,  9  feet  ov«t  at  lop,  bat  tapering 
towatda  tbe  bottom,  where,  ht-ing  left  lor  a  fortnight  to  cool  and  cryatalliie,  tbe 
remnininf;  li^ior  b  dmiia  eO;  and  li  TMervod  tu  boiling  wiib  now  liquor. 
At  ilie  buttmn  and  ride*  of  tbe  cUletv  or  ooolm  thoN  i*  wually  n  ftyatnlline 
(Itpniti  A  iiK'liM  thick, — tiMt  at  the  ildei  being  ofa  bdcbt  colour,  while  ilial  M 
tile  button)  ii  foul  and  dirty.  At  >omo  work*,  inatead  of  pullin);  all  tho  ii«n 
Into  the  boiler,  a  portion  of  il  i>  added  to  (be  liquor  in  tbe  citlem  before 
huUii^.  When  (he  pyrite*  i*  l«o  abundant  in  lulpbur,  and  dot*  not  alter  by 
expoaurc  to  the  wefttKer,  it  i«  ueiinl  to  road  it  In  pQca  ttt  drive  tllF  (be  auper- 
dmudanee;  and  whm  tlie  nilnbar  i*  required  a)  a  (epante  prodoot,  (e  mUI 
the  ntltr*  in  dote  vt-«»li.  Copperat  ii  alto  (Wincd  hjr  tliiiply  ecqMting  Mm* 
kino*  of  iHtuminoua  rartli  to  sir  and  tnnlnliire,  IVo«n  which  the  cryitali  are 
nftenratila  obdiiied  by  waihing.  Tbe  French  nlao  ounufBcture  oopperM  by 
diitolving  old  Iron  in  weak  wtpburie  aci^  and  cryttalliiing  the  toluliea. 
CiMpcra<  oyiuIlisM  in  the  baa  ot  rboinboiiUI  priarn^  which  are  IranapateM 
oiM  of  a  beautiful  grren  colour.  Iti  tule  ia  luu«b  and  iQ-ptic ;  it  leddeat 
vc^elaUe  bluN;  Iwo-thirda  of  cold  water,  or  thrve-fouitha  or  beiUim  water, 
diMolve  it.  A  raoderal*  bent  oldnei  and  whitmt  copperai,  by  drlviw  olTtbc 
wAlcr  of  cryvUlliMtian :  a  jrrMtcr  hut  rxpeU  the  aolphuric  arid.  It)  con- 
otitu^nli,  acconltiic  to  Berseliai,  art  38.0  acid,  3%3  protoxide,  and  4.1  water ; 
•ocotding  10  Mr.  Ptmt,  I  prime  aciil,  2  iix>di>.  and  <  wnlrr.  Tlie  chief  um« 
of  eooiFru  j.rc  ihe  making  of  ink  and  in  dj  liig. 

COPYINli  I'KESS.  A  madibe  for  tpettdy  pndncing  a  Ibc-einUt  copy 
of  any  manuKtipt  rtcmtly  wrlllan.  Tbe  niethM  I*  to  plaM  over  ibe  letter  a 
Attt  of  tbin  dan^  paper,  aod  tubjecl  them  both  to  the  aeliofl  of  the  preia,  by 
which  nienai  m  portion  «f  the  ink  i)  tranafened  IVom  the  oiantuoript  to  the  damp 
paper.  When  Irttem  k«  iiiionded  t«  be  tofitd  by  tM«  iitraM,  tl  u  uraat  either 
to  nkike  niL-  of  ■  kind  of  ink  rxpmtiT  prepared  tot  (be  parpeae,  or  to  odd  a 
portion  of  mg*r  tii  ihc  roBimon  wrilmg  ink.    Tbr  ptenr*  arc  rarioiulv  «o«i- 
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■MMed ;  bill  ibo  tenm  fttn,  no*  m  cominon  in  mi^hftnta'  eouniiQg-bonMty 
b  ^«  hiTtnliaai  «f  the  ctJebratc^  Jactici  Wull,  «lio  obtained  a  patent  for  it 
akmt  forty  yuan  ago.  The  akncsctl  figure  r«iir««ciilB  an  improvcmrni  u)ion 
IkU  machiMv  luMDUO  by  Mr.R!tetii»,  Si  Edintnirgh.    a  the  btd  of  iliepicw; 
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t  tlia  plottcn ;  e  c  handles  which  rcvolr*  on  the  wrow  tt,  and  ani  u*fd  to  diaw 
davii  (he  plaltcn  on  the  paptr,  &c.  plaetd  undiin)«alli  i  «  i*  n  iquara  piMv  uf 
«twl  In  vhich  iho  icww  work*!  the  wguaro  piece  uttdtn  in  a  hole  of  «  tiiiular 
fi^-uK  on  the  head  of  the  prm.  (u  ihoini  by  the  dottrd  IImw  ttf),  and  on  ih*  , 
tup  of  ii  ii  a  Rna21  cam  g,  ojiertit«d  upon  hjr  the  lover  A.    The  ordioaiy  prtwurt . 
la  givei),  a*  uiual,  bj^  llie  Mtvw ;  and  the  oam  being  i ubwijuenlly  bcought  ilom^  ' 
herein  the  Bxm  ahnoit  to  infinity  ihToagfa  n  vcnr  tauH  tpaec,  and,  mo- 
wquendri  by  mch  a  pta^  apoaon  exertlt^  only  the  usual  tbrce  c*d  ptbt ' 
fAMbnlljr  a  larger  ttimoo-    Tiw  oihvr  arrAngcmcnu  trill  lie  ovidcnt  upon  an 
IniMdiaM  of  At  dratrin^. 

A  verjr  nmple.  and,  at  the  ume  llIn^  effectual,  tofyias  macliine  may  b« 
made  aa  fullowa:  Tnko  a  roller  «f  lwoeh,oe  any  hard  irood,  about  13  inche* 
Umfc,  and  1  loch  in  dinroetcr,  and  harmg  cut  a  bmgiEudinal  >lil  therein  neoHy 
(he  ahole  length,  insrri  io  it  and  ftatan  very  neatly  with  glue  a  >lip  of  elrong  ' 
oloili,  about  M  inchce  wide,  anil  18  incha  lonK ;  thii  Tomaining  part  of  the 
roUn  vill  itrrc  oi  a  handle,  and  may  be  cut  «illi  levcial  fiioea  to  obtain  m 
Srmer  bold.  To  lue  thit  oopy>»u  pntn,  Ixy  the  (beet  of  paptT  on  which  iho 
letUT  ii  written  upon  the  alnp  nf  elotli;  on  that  Blaca  (he  Ihui  eojiyins  paper, 
and  neon  thcK  lay  a  thick  bauce,  or  hseso-hair  pad;  then  roll  the  whole  round 
the  toller,  and  pwoing  that  pari  whrr*  the  olotli  ii  with  (he  ttfl  hand,  turn  the 
roller  round  wUlt  Urn  right,  gnduoll^  IncreoMng  the  gn«n  with  the  kit ;  the 
preeeure  booontce  rcvy  gn^t,  and  qinle  luflkicnc  to  tranatv  the  IcUrr  to  th« 
rt^ying  paper. 

COItAL.,  and  CoaAL  FtiaaaT.  The  iiibtiance  cnUtd  coral  waa  ibnnetty 
coiitidrred  to  be  of  vogetaUe  oruui,  but  it  ii  now  admitted  to  be  of  aninta] 
urigin,  bdoiiging  to  lb  ordi^r  Zo'''ulijtv*:  by  aiiolyili  it  ii  found  to  eonMll 
aliuoal  wholly  tj  animal  nutter  and  earb'iTinlt  of  lime.     Tlip  coral  flantt,  (m 
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ibtjr  an  tcnard)  Mmetinw*  tlioot  oat  tike  tr«n  wiiliout  !«•▼«■  in  winter;  (kqr 
oA«i  Rinad  out  a  brood  nirfice  lik«  « (au.  and  not  (inomimiiDly  ii  Iwg*  buadUng 
hMd  Uk*  •  bgeol;  soraaliiiKa  ibcy  ar«  found  lo  rcumbla  a  plant,  oilb  Imv« 
and  floweni  aad  often  Ike  antlcn  of*  tug,  witli  gi«al  cxaolom  and  regnluity. 
11)  in  oar  mcorehM  afUr  the  iiMturo  of  Uiew  planu,  wo  tlMnM  bo  indiictd  l« 
break  off  a  traiicb  of  the  coialinc  (utulanee,  aad  obeervc  it  Mniullf ,  wc  ■hall 
ptmtre  ila  wbola  turfaec,  wbieb  ii  vcty  nigged  and  inepalor,  cuvctvd  witli  a 
inuooiu  fluid,  and  alnwat  in  etcry  part  etudded  wilb  bllle  jvll^-liko  dion, 
wileb,  wlicQ  closely  axamlnod,  will  m  fMWd  to  be  no  otber  thaa  laaccts  of  um 
poljrpua  kind.  IT  a  cotnlino  |dant  be  olriolJy  examined  wliilit  powing  in  ibc 
•e^  and  the  animal*  upon  ibe  eui&oe  be  not  lUelarbed.  tiUieT  W  tke  agitation 
or  ibc  wniFre  or  ibe  toucb  of  the  obiemr,  Um  UltU  Jfolyfi  will  tbon  be  aeen  In 
infinite  nwmbon,  eocb  iMuing  from  iti  cell,  nod,  in  lotne  kindiL  ibe  head 
eovored  with  »  little  ihcU  reeembliog  an  umbrcllii.  ibe  armt  iqireaa  abreod  in 
ordor  to  MtK  ila  ptoj,  wUlo  the  binder  puit  uilJ  iciiiaioa  ntleehed  lu  It* 
babilalioo.  whenoa  it  never  wboUy  rvmovot.  By  (hit  lliuo  it  ii  pnccivcd  (liat 
iha  Dnmber  ed*  ila  inhaUlanb  it  infinitely  greater  ibau  woi  at  first  luspecied ; 
that  thoy  arc  all  OMiduonaly  employed  in  die  hidf  punuaiaj  and  tliat  ibiy 
iiBOe  Trem  their  reapoMive  e«ll^  and  rotirv  Into  iImbi  at  pleaiure.  The  iiuc^  or 
red  coral,  leai  eonaldered  by  Unuinw  aa  as  iii*,  and  arranged  at  lucli  in  tbo 
SftUmu,  thoo^b  linaaiua  huiieelf  acknowledged  to  Mr.  KUii,  ibc  auiliur  of  ibu 
AaliinU  Jliilory  ^  ZoopJkgUi,  that  the  tatter  liad  more  pruperlv  cliUM-d  il  willi 
the  feryoniai  or  «t»-faii.  The  red  coral  growi  in  on  cxpoun  and  •omowhni 
flaUeiied  form,  with  dichotomoua  branohra,  that  Iceaco  lonarcb  their  extrmulin. 
The  fedi  ii  of  the  colour  of  red  lead,  oe  iucliidng  to  vermilion,  eoA,  Blipper7, 
ood  fiill  of  nalttute  voeeel*.  The  intniths  are  placed  on  ih«  turbee,  and  tim  up 
Ia  »  cdiumI  form,  eoniiatinx  «f  oiftbt  valiti^  iiut  Ofetuag,  whence  procood  polypi 
of  a  vhiic  tolerur,  with  eiBit  dawi,  roeh  M  wkicb  hw  a  double  fibre  at  ban 
ed|l«*.  Thi-  hone,  or  thelf  ittelf,  dii-teted  of  the  flmb.  It  the  truie  coral  of  Llio 
■liopi,  and  wUcb,  iii  ila  iiaiural  ttHle,  it  of  a  alnaig  texture,  and  of  a  brigbt  red 
colour,  with  Ibe  oiMMdc  narked  with  minute  fbrrowi,  er  irreguUr  atrntlona, 
inteiaprrMd  with  ■  few  lUght  deprcuioni,  corre^KiodiiiK  wiilt  the  liuulion  of 
■he  inetU  befero  the  fleeb  vat  rvuioved.  The  coral  fiifaery  ie  a  very  lucralivo 
eiiiployiiwat  Ttie  time  toi  fi*hing  ia  IVem  April  to  July;  the  niacoa  or*  Ibo 
■'email  Gulf,  the  lUd  Sen,  tlic  coaita  of  A&ica,  towarda  the  bnttieei  of  Franor, 
the  i«lee  of  Muorca  and  ('•nvica,  niid  the  cooiti  of  l*rovcncie  aad  Catalonia. 
Spallanaini,  in  nit  TVoceili  in  IM  lieo  Sitilirt,  boa  particularly  detcribtd  itie 
coeal  Saboiy  in  tbe  Strait  of  Mtnjna.  The  ineinimeul  by  wlucfi  tliey  force  tlw 
hrandiea  <4  ooni  froM  Iha  mcka,  ia  fotvied  witb  two  polea  of  wood,  croaiing 
Mck  olbor  at  rl^t  an|^  and  k«Tlng  a  piece  of  od  fattened  oo  tlve  undur  tide 
to  their  oximnitiaB.  A  largo  atone  i*  Axed  when)  the  polai  are  utuaMd,  tbut  tbo 
inttrument  tnaj  more  reoifily  aink  to  th«  bouoia.  A  oced  ia  aiiongly  tiod  roisid 
the  middlo  of  it,  one  end  ofwMcb  the  Gabcrman  holda  in  hit  hand,  guiding  br 
it  ibo  net  Co  thoac  plaoca  where  tlia  coral  ia  aupputed  to  grow,  and  whicn  ^ 
eneloaod  in  the  pieoea  of  tbo  net.  broken  off  and  drawn  up.    'Ilio  lorka  wUcli 

5 reduce  tbe  coral  are  aituoud  almoit  in  the  middle  of  tlae  Strait,  at  dillercnl 
tptb^  from  UO  to  CM  fetk  The  huiUim  and  careraa  at  tbe  rocks  ure  the 
plaeae  liom  which  thoy  cndeoToar  to  brine  up  Iho  coral  in  their  ueU,  and  It  ia 
«  ooiietant  obacrvation,  that  every  bramcn  ia  ntpendkubr  u  llie  plane  tm 
wliieh  H  erowi,  without  ern  tarpiag  on  one  Me.  The  ooral  fialieimen  bare 
divided  Uie  whole  Iroek  in  which  tbay  Aih  into  ten  paolai.  Ertey  year  lliuy 
fiah  in  only  one  of  tbceo  patta,  and  do  nM  Sah  in  it  uain  till  too  yoan  are 
elapied.  I&i  inlereal  of  ten  yeara  they  think  neoeatary  for  the  oeeal  to  acquire 
ita  ndl  growth  In  lieighi  and  oecuiaUncc.  When  tbnr  irautgrcaa  thi*  law  they 
find  Ibc  coral  HnoUcr  and  of  lc«  OMiiaUoco :  and  tM  intoniHy  «f  the  coloiir 
il  alvaya  in  propoetioii  to  tbe  nunbcr  of  ycom  ihoy  Imvo  JwdiliJ  IVeen  fiahing. 
CORK.  The  hark  ef  a  tree  Erowing  wild  ia  the  eouthern  porta  of  Europr, 
etfiMially  in  Spain  jiud  Pottu^U  Wbca  Oi«  irce  i«  about  fiAmn  yean  of  age 
Itniay  1m  barked:  and  the  opetuiioa  nay  bo  repeated  for  *e*vral  yeora,  Otv 
bark  growiqg  agaui,  and  iu  quality  inpvviBg  a*  the  ^e  of  tbe  tree  laoitiM«k 
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It  ii  chiefly  uwil  Tor  rorming  iloppcri  for  bMtlct^  mi  toM  Tor  Gslimnen^ 

CORK.  Agent-Tul  iiomp  foilbuvariuiukinib  of  grain  vhich  aerreufaod  tar 
man  or  other  aniiiKLli ;  iliiui  w)i(-al,  rye,  barley,  inaiic,  Jlecv,  4re  cumprelMnd«d 
under  llie  h'rtn  corn.  In  Ehk'.""!,  however,  it  1*  utuiilly  niidcniluod  to  eljrtiiiy 
tehml ;  in  America,  nnd  mait  psrti  of  th«  worlJ,  (lie  ttim  imptin  nMue,  or 
Indiiui  com.  Owiitf;  to  Bdvtntltiou*  or  nstiml  drcntnittncM^  com  it  Irr- 
(jueuily  coinblnad  miti  a  variety  of  impuridts,  4ciiominit«d  imai-h»ll,  dual- 
brand,  pepper-brand,  mildew,  muit,  bi^tidvi  a  portian  tbit  it  detayrd  or 
paninllv  oaten  by  initicu ;  th«r«  it  »l*a  freqiMnlly  r  miKlure  of  gravel,  oarth, 
und  dilffrunt  fcerlgn  lubdance*,  to  a  greater  or  leu  extent.  To  fr**  c«m  flroMi 
iheae  Jnipuritic*,  niunoraua  machiuea  bare  been  dcMgiied,  but  their  tStv- 
tiveoeia  hai  proved  lo  limited  or  parUal,  u  la  eauio  ibcin  lu  be  vety  little 
employed;  and  damaged  or  unpure  oom,  in  mnKflUence,  poMnwv  a  value 
in  the  market  for  bclotr  »hat  itt  uitriniic  worth  vould  be  coniadered  were  there 
known  aome  iiimplr>  anil  rhuHp  prvota  fur  «e|i8r*t!ng  vltVclnalty  thi-  good  frooa 
the  bait  An  (ii>]jttriitHi  for  (liii  pntpoie  wai,  howercr,  very  recently  piit«nuil, 
wltk'h,  in  OUT  opinion,  it  calculated  to  lupnly  tlic  deildcralam  in  Ibal 
imporiiuil  branch  of  art,  the  eipniment*  alrvnoy  imtdo  villi  it  haviiie  proved 
U^l*  MCiafactoty.  We  make  the  following  abtlract  Ihun  the  ipadRealJoil 
(iMVSig;  out  the  reference!  l«  llic  drawing),  which  embrace)  other  m«<bittil«lii 
and  proonaea  immediately  oonnaeted  with  (he  lubieot  under  concidcntiea. 

IMerf4PattiilSeaiiriMg,  WaMng,  aiti  itfaraOng  MaMitt.  Tlib  apparMua 
■■  ia  brought  into  UM  whenever  tile  advenblioua  or  impun  mailer  cannot  be 
cOeeluiJIy  removed  by  lifting  or  other  dry  opnation.  The  grain  lo  be  washed 
I  deputti  on  a  Door  in  the  upper  put  ef  a  building,  and  conliguoua  to  a 
hopper  that  i«  Hied  to,  «tid  pMHS  through  a  cavity  in  (he  floor.  Near  lo  Oil* 
hopper  1  olaa  coiled  a  heap  of  very  coarM  ahary  *and  (fngmetila  of  buhr 
alonea  answer  well),  which  luu  been  ptevioualy  well  waihad  aiM  liflvd.  lo  on  lo 
detain  only  thoaa  partielei  which  lueaiuro  (rom  a  ttxtoenth  to  a  thitiiulli  part 
of  an  inch  in  dinioeter,  and  lo  tree  it  from  tboae  which  an  dthar  coaratr  nr 
finer.  Into  ihe  luid  liujiprr  I  than  throw  a  chatg*  IW  the  Kouitng  cylinder 
(lituaMd  nndomeath  it  on  the  next  ftoor) ;  the  ehoivo  eonilftlag  of  a  mixtutv 
«f  llic  nain  and  coane  tond.  in  thv  proportion  of  abeut  flvo  ihoraUAiU  ^ 
the  grow  lo  one  of  lUu  iiuid  In  lt>  wui  atiiti'.  Tlie  Imgth  of  the  aeouriiif 
cylinder  *bould  be  proportioned  to  the  magnitude  of  iba  oneralioni  lalKided  W 
bo  conducted  by  il;  but  ila  diameter  ahould  not  be  lev  than  20  or  U4  lueliea^ 
in  order  tliat  the  preuure  of  the  anptrincumbent  portion  upon  the  hiwer  may 
cauM  Ilia  shnrp  an^lca  of  the  interpmod  coarae  tond  to  aoonr  off  the  imptiriliei 
adhering  to  the  surtac**  of  thejnnul.  A  alow  relation  of  the  cylindrr  for  a 
ttti  minntea  will  in  gvncral  atifflM  to  eoinpleia  (hit  pari  of  the  proecsi  j  the 
alale  uf  wliich  may  ut  any  time  l>o  aicenainod  by  drawing  out  a  aanpte  of  the 
pain  through  a  liy-hole,  made  in  one  of  the  flat  endi  of  the  cylinder,  and 
provided  willi  a  stopper.  Wlien  eomplried,  the  door  in  the  cj-linder  it  lo  be 
uiirniimud,  and  the  mixed  mutcriiili  are  lo  be  diacliarged  into  a  lugr,  Itat, 
feetanrular  nove^  nitpended  underneath  ii,  and  tying  mbniorg^d  in  «  larva 
body  of  water  ooniained  in  a  bath.  Thit  bi-ing  donr,  the  cylinder  it  to  be 
liunad  half  way  roond  upon  iu  axii,  *n  at  to  bring  tlie  open  dfoeaay  upper- 
niM^  and  oppoiite  lo  tlic  ihort  of  the  liupper  above,  in  cedar  to  lt«  beiof  re- 
chai]ged  a*  Hbic;  after  which  the  diwr  ■»  to  Iw  refaaleneil.  Prom  tM<  time, 
and  at  arvry  tubMquonl  charge  unlil  the  work  ia  completed,  both  ihc  icMiniiy 

Sriinder  aad  the  invAura  and  nparaling  both  operate  together,  the  jcraln  iu 
la  nere  being  agitated  by  the  rotative  aetiun  or  iJie  cylindei  in  the  ftillowlnf- 
waium.  On  the  revoleigig  axia  of  iho  cylinder  I*  Daed  a  pulley,  nhii'ii.  by 
Bieaiu  of  an  ondlcu  eordcr  chain  and  two  guide  pullcya  (einployvd  ti>  eeniett 
iha  vertical  into  a  borixontol  motion),  cauaca  a  fourth  pulley  to  revolve  in  n 
horiioulal  plane :  on  the  upna  aid*  ot  Iho  laat  menlionad  puUev  ii  a  plate,  having 
an  cccenDrtc groove, in  which  a  pin  fixed  to  thecantreaT  the  boltom  of  (lia»i«v« 
vwlis )  tbi*  arrannnMOlt  an  for,  cauaea  tlie  tieve  to  poftm  a  circular  motion 
fa  the  water ;  but  toe  lim  t*  au*(iended  (rum  ila  four  evnen  to  two  pr«|c«(liig 
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arm*  or  him,  Ciateatd  lo  two  horitoatal  anndln  (Kliaft  u  ilitlr  fulcra),  uid 
it,  in  ocnuoquciKXi  niad«  to  Inclin*  alUrmaUlj  Irrni  nAe  to  lide,  in  a  o«i*laiuly 
VM^ng  f\v\e,  during  cmJi  rcrotuliaii  of  the  eccentric  plaM  btforv  iDealian«X 
Thu  eampound  motiaa  ptoducei  ■  ercNt  «giUtiaii  unot^t  Iha  ptrtkln  ot  am 
and  un4,  nLiiting  thum  lo  Im  quickly  ui4  ihoroughir  wpanitcd  fINiiit  cMb 
Dihtr,  ani  ilw  com  lo  bo  v«U  «uhcd  by  tho  coiEliuon.  Tli«  wnd  pamn 
UiTOOgh  tbc  tntslie*  of  the  aicve,  and  U  depoiiud  U  tli«  boli«cii  or  Ilw  utiat 
tha  bM  oom,  from  ill  iaftrwr  BprciAii  gnvily,  riiM  (o  ihe  iiufoeo  of  the  w>t«r, 
wheiicK  it  i«  floal(>d  nwky  liy  a  );onilc  current  onr  •  pMliciou  «j  dan)  \a  Ac 
bath,  into  n  rtcoptacle  on  (h«  other  tide,  vhcncc  it  Aowi  tinougb  a  tDaut  out 
of  tbc  iimchine.  Thv  currant  i«  prDduc«d  by  the  coDitaat  nuuiing  into  t)iv 
batli  of  B  iiualt  itrcain  of  «al*r  ftvm  a  |ilp*  sad  cock  at  itw  cfipMJtc  end  of 
Ui«  balk  and  a  cnnitant  tev«l  of  water  it  ptctcTved  by  it*  niiuibg  ot«c  (Im 
dan.  The  puiiScd  com  alone  rcnuintng  in  ik?  licTc,  tt  now  to  b«  dla- 
charnd  thence;  for  thi*  putpoM,  two  Uvtn  tixrA  to  dia  bcfixe-nmiliontd 
^SniUN,  and  cortnooted  by  a  rod  (la  cuum  them  la  mora  pamlUI  with  each 
Other),  ore  brougbc  into  o[«Tation :  m  that  upon  one  of  them  Uting  pulled,  thr 
«ieve  a  lilM  out  of  tlw  «al«r  nnd  plaoed  in  an  inollDcd  position,  6y  which  ib* 
ContMit)  are  eatlly  ]»ro|»eIetl  into  a  contigaou*  hopper,  whtrt  the  cars  i« 
allowed  lo  drain  durinjt  the  wwliinji  of  the  miewBding  charge  of  grain,  aad 
then  it  ii  condaoCcd  ialo  the  kiln  to  Im  dried     Sec  KibJi. 

COltHOSIVE  SURMMAI'E.  Tho  cblorid*  of  Mncuiy;  aUo  oaUed  the 
u()  niufiutc  of  intiicury. 

COTTON.  Tlic  dowu  of  the  cotton  bee  or  plant,  of  which  naturaliua 
reccgniic  tvn  varietiM.  Siim»  of  tb<M  an  to  he  tnci  with  in  tb«  wnmcr 
parli  of  Bnnpa ;  but  il«  cultivation  to  any  e:kUnl  u  cliirily  conHned  l» 
disoalaa  willun  tlto  Iropiot.  Tixt  t'cncralilv  of  the  Weil  India  ipccita  aro 
onnualj,  wlulit  ihoae  of  Atia  ale  p«i«onlal  both  in  bruicli  nod  iwil,  and  tiie 
lo  a  Blraisbl  lin«  about  eight  bet  high.  The  oolton  down  ii  eonlaiiMil  within 
podit.  which,  wh(>n  nirived  at  maturity,  o^wn.  The  down  envolopei  a  bii^ 
callni  the  ^i>,  vhich  <ooi.uiii  the  >n»d*  of  the  plant ;  and  the  firrt  oweration 
in  Tcudeting  cotton  fit  fur  inanu&cturinK  pnrnoMa,  ooniiat*  in  fiMJar  IM  down 
bnn  dMM  teed*.  This  1*  afleoicd  b^  nnt  iijiai  it  ia  ilio  lun  until  the  wwd* 
btoomt  i|iill«  haird ;  and  then  opcnting  upon  it  Ey  u  nuefaine  called  a  gin,  of 
which  there  ifc  two  hind*,  the  one  tailed  a  rulter  gin  and  the  other  a  aaw  ein. 
The  rulUr  gin  ii  repntenled  Ui  ^.  I.  It  conaitt*  «f  two  aiiull  Satrd  mien 
a  i,  about  I  inch  in  diameter,  and  9  inchca  hmK,  and  M«>etaUy  made  of 
haidwood;  they  are  put  in  inoiioa  by  Uie  IMMU  e  acting  iponcnuktor 
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pint  in  the  &ce  of  iho  Ry-wherl  d.  "Hie  Inbonrer  wlio  drive*  the  maoliine 
placei  the  ci>!lnn  on  a  Grading  hoard,  and  the  eallon  w  drawn  in  brtwotv  tlic 
rollna,  whivli  belttg  art  too  clow  to  allow  the  iced*  to  paat  between  then,  the 
MCton  fiUli  down  the  inclined  board  r,  aiid  iIm  tredi  drop  into  the  bwt  /. 
The  aaw  gin  ii  girt-ii  in  fig.  3.  «  la  a  rnlWr  harbig  a  numbtv  of  dfcnLar 
(awt  5  fiiKd  iipsn  H,  with  a  wuher  of  wood  bctveen  each;   e  U  a  gnAvt 
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ihrougli  wlikb  s  pottian  <i  the  IrM))  of  tli*  inw)  prrjrrt ;  <f  t*  m  Armlw  1 
dlfvtn  hr  tlie  wbNl  f  on  the  mit  of  a,  which  trorka  into  a  pioioii  cm  lh«  to, 
at  d.    Tlia  coHon  bring  put  Into  th?  hopper  /,  ihf  lot-lb  of  tho  mw»  L 
hoU  cf  Ibc  mKil  and  Uw  it  tfannigh  Iho  grUtng,  ofaiUt  the  tccdi  an  fay  ih 
in(«JM  wpanMd,  and  nH  <Iowb  tbe  indiiieil  pUn«  of  (he  gniling.  and  fiaall; 
fwapv  Bt  it)*  apout  ^ ;  ih«  cflludrietl  fani«h  lervM  to  clear  iba  rotion  &an)  i ' 
teelfi  of  the  nwa,  and  thr«v  it  clear  of  the  eylittdct,  in  «'h:ch  ilatc  it  it  i 
Is  be  Pfu^ked  for  (h«  multtt. 

COrl'ON  SPINNING;  the  opention  hv  which  collon-iroel  1*  r«nn«d  into 
yam.  The  moat  ancient  and  *iin|)Ic  mediod  of  fcminc  filamentoui  Mb«t>n<e« 
into  a  oonliiMiou*  tlnead  was  UMdonbtedly  by  the  diataff  aad  (pindle,  a  naHb 
Mill  pnctifad  iy  (be  natlvn  of  India,  and  whic]i  *PpMr*  (o  be  known  lu  «t* 
nalioii  icinartd  one  atop  from  aWIuta  barbahiin.  Thr  6m  imprm-fmenl  tifi 
ihw  MTOple  contrivance  tru  the  •nnniiig  wheel,  itiTcnUJ  tU  n  rcmolr  dim]  i 
«Hlaill  p«ti«d;  and  by  mem  of  tM*  niaehin«,  with  tome  tlicht  in 
mcnti  in  lia  cnutnicilen,  the  openllon  «f  enlnning  continued  to  Bo  f>n 
in  tbia  eounby  until  the  Utter  pan  of  the  lait  Mntmy,  when  H  entirely  nc 
mtem  waa  intrcdiiocd  in  the  ok,  the  proona  being  no  lon|^  dependtfit  i 
IB*  eklU  snd  IntalUgnirF  «f  the  artiMii,  hut  trtty  onrt  ct  it  beinff  petAa 
hw  mecliaiiieal  hm«bi,  «(lh  a  degree  «f  accnrao}'  uid  diipatdi  kEJorc  uiknowo. 
"At  new  tytttm  aptcad  with  ^rcol  rapi£(v,  and  quickly  raited  ciur  cuHon . 
manuhtftlU^  which  were  previoutlir  of  nnaf)  ini|ii»rtHti(*,  to  rank  laaoant  tl 
prindpal  one*  of  the  couiilrj'.  From  a  pa|i(-f  in  the  lUpirtery  ^  Arl», 
appear*  that  la  early  a*  1730  Mr.  John  Wyntt,  of  Birmiugham.  «onc«lrtd  ih 
loea  of  kplnulriL-  by  machinery,  and  ibat  htcoining  aiaodatcd  willi  a  faiaia 
named  Ircaii  VnaX,  ii  ptiuni  uav  laktn  mil  In  the  naioe  of  the  hitter  in  11 


In  1 712  a  mill  wu  erected  nt  Birminghftm,  which  wa*  tunted  by  two  i 
mori;  •uccfsilUI  imilt  atlrndrd  the  exertions  of  Richard  Haigrcave*,  a  i 
in   l.nnL-iuhire,  who,  In  IT67.  iniented   whnt  i*  called  the  ipnaiBg  jenoj 
In  17(>!l  R.  ATiwrkht  InvenUil  tlie  method  knona  by  the  nane  «f 
qiinning:  and  in  1779  Cronipion  eombhied  the  principtte  «f  jenny  apl 
and  water  ■^imine  into  n  tjileio  eaOed  mule  epuinhig,  and  by  vaa  or  other  i 
ihme  three  methoda  tb«  operation  t*  now  performed. 

We  (hall  pioceed  to  dcKiibc,  sa  htie&y  at  it  coniatteiit  wii]i  pertpkoity,  roahl 
ef  IhtM  inelhodt,  taking  ihcm  in  the  ordn  iu  which  tlic  tnveationti  Mnnd  M 
point  of  lime  j  but  lint,  wo  mti»t  nolo  the  method  bv  wbicli  the  cation  wod' 
(which  arrivca  In  thii  country  very  iniiicrfectly  deairtd  from  areda,  duM,  fto.) 
j>  fr«ed    Iroiii  llieie  impurilica.      Tim  operation,  ybich  ii  called  ftalto^  ia 
perforated  by  a  moahin*  called  •  bttKr,  of  which  the  annexed  cut  is  a  dia^au. 
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The  cotton  I>  Inid  upon  the  endiett  weh,OTliand.MBllD^  round  llie  milenoi, 
and  by  thla  bAriil.  which  in  inllfd  the  feeding  elotli,  it  it  carried  to  the  lotlcr* 
td,  wUeh  deliver  It  ujion  the  curved  rack  or  ^ing!  *,  whilit  a  »nil«h  /, 
rendvinE  rapidly  upon  \U  a.iii,  atriliM  tlie  ooltoii  uiih  It*  two  edge*  and  divide*. 
It,  Mid  the  nim.  Miiid,  he,  fjJI  through  Ibe  circnliu  crating  r,  and  down  tlisl 
iMfinad  graiuifE  t.  at  the  uioao  time  n  draft  of  uir,  crDaUd  by  tlie  rootiiiloii  tt 
lb*  flu  k,  blawi  the  <Dti«a  forward  alon^  the  |<n»jige  t  into  a  box.  (imm  ahich 
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n  it  from  lhn«  (o  ihM  nmonA,  nay  mDaining  mwIi  tMag  from  the  eetion 
llumi)[li  the  grftlin^  ■,  (whirli  fumw  tho  boltoiii  of  (liB  pMMg*  A>  u  lbs 
cocua  ia  blown  niong  tha  (■■«*•}•«. 

W«  (lull  no*  jmcwtd  to  givr  a,  mbal  description  of  ttte  proocM  of  jmsv 
tpinniu.  iniaci'otiipiuilxl  hj'  ■»)-  npm«nUtWn*  uf  tlw  nMhinmy,  wUiin 
Miag  the  Mmii!  »  tliitt  which,  cnmblncd  vitli  khim  otb«r  mtMnary,  u  u»t4 
In  mule  tpintting,  aill  W  dcactibcd  under  tlut  head.  Tbe  ftoM*4  it  m  fcllwn : 
Tba  catton,  itfUr  baiting,  t«  Mapadi  b/  ^ing  laiawned  ia  ■  ilronK  mIuiIo*!  of 
•en;  then  pmaed  in  •  «ct««  |n«M,  mmI  >A«n»Md«  norA-driwL  It  b  tli«n 
uraed  by  a  canltng  Diavliinc,  froui  vhkh  it  imusm  ia  die  Emih  of  nib.  about 
iIm  dst  of  ■  ««ad(f ,  Ml  to  an  endlM*  hand,  nnm  ahich  h  (t  lifkd  by  ehildrtn, 
■nd  oanied  to  bo  rovod.  Tlio  mvlni;  U  pnlonneil  on  a  billy,  tiumlly  ocataioing 
Ihtrty'dx  apiDdk^  drivMi  by  bend*  front  a  cyiuidcr  lunitd  by  hand  UfMa 
tlio  Mv  imxt  ihe  eafding  ongiBo  ti  a  feeding  ctalb,  unoii  •faieh  lb*  lolii  tVow 
the  urdinB  enjiint  aro  iinitcid  M  «i  to  forai  «  iwaiiilicr  of  rod)  eiittal  to  tlio 
number  uf  ipindlo  in  the  billy.  Afttt  a  certain  iMmba  Vt  T«r«liUtoat  of  ilia 
rolUn  «f  tl>«  fivding  doth,  the  clolli  ii  tlopfwd,  and  the  rolU  biing  lield  fwt 
bolvcen  tiro  claip*  of  wood,  tlie  Fiidi  aro  Mtadiod  to  tbe  ifilndle*,  tltat  bto 
mounted  on  a  moraUe  mriitttt,  wbieh,  a*  it  recede),  alKtche*  tbe  TolU  and  redaon 
th«m  10  llin  |ii«pn  liir  of  the  rovinff.  In  rviaming  the  carri^v,  the  rovi^i 
are  bnlli  upon  ilia  tiiindlo*  in  the  nrai  of  oono*,  rKcivin^  at  the  tua*  tiim 
a  ilicht  Iwiu;  and  when  a  tuflklent  qiMutity  of  roring  u  ««and  opon  the 
oplndlnv  <hey  arc  remorcd  to  the  tfiinninK  jeiuiy.  The  tpiuafai^  j«iiny  diftn 
fram  the  rariiy;  lully  in  liarin)-  lli«  claip  ooanb  attached  to  morable  framea  or 
oaniagee,  and  the  *|Hndin  ttutioiuiry.  The  clnpt,  by  tbc  tece^ng  «f  the 
cartiign  ndtico  llie  rovici)^  *□  the  lixc  for  yim.  and  during  llie  nrtam  ef  the 
carrlafre  ih*  yarn  it  built  upon  tbp  ignndlMi  Jenny  yum  in  now  little  uted, 
excqillbrlhcwcn  of  culieoot.  Water «]iiiiiunf(i> the nnmoKiTtn  to  Arkinicht'i 
method  of  ipinnioit,  bMauw  in  all  the  milU  in  whioli  it  wai  Ant  adoptea  the 
machiaety  voj  drireo  by  vater.  Tlie  diatingubUng  finnire  ef  tUi  tMtbod  Ii 
the  iM*n«  by  a-htcb  the  rovtnga  are  srwdually  redaord  tn  tkiekaMi  l«  tke  iIm 
of  tlio  intended  yan.  In  )niay  BpinaiafC,  wo  liare  abwady  italed,  thb  ii 
elliN^eidl  br  nippuB  the  rftringi  ai  «ne  part  between  wooden  olatpik  and  cauriog 
tbe  •pttidla*  t«  whicli  the  tad  of  tbe  tmingi  are  attached  l«  recede  tetjr 
mdiiaUy ;  hut  ia  water  Ruining  tUt  ia  eflWu^d  liy  paHins  the  rorinn  bol«f«a 
uie  drawing ToltenlhMer  than  il  ia  taken  In  by  the  teed  rolUn;  the  fihna  elide 
one  ever  Uia  other,  and  the  roHn^  it  reduced  in  ihickaeu,  or  e»l«aded  In 
Irnjtth,  In  pToporlioii  to  the  diflVrence  of  the  volocitlot  of  tha  feed  ndkra  aail 
drawing  roller*.  The  preeau  of  wwitr  apinBing  ii  eoadueted  aa  Collowa : 
AAer  balling,  the  wml  ia  eonlrd  1^  two  machinea,  ihe  lint  called  the  btaabir, 
and  ihe.Mcood  llie  ftuisher.    The  annexed  diagram  will  gi-n  lone  idea  of  Iha 


■iBtnr*  of  iha  optruion,  and  of  the  conilcwotMn  of  Ihe  maehiaf.  Vlia  ootlaa 
U  oanied  by  the  ferdiog  doth  a  « tu  the  feed  rellen  i  t^  which  delifec  it  «n  M 
the  cir^ng  cylinder  r.  Th!*  cySiider  u  eoeercd  with  riipc  tt  kolhcr,  ituelc 
hiU  of  bent  wim.  fbtrning  trhat  ar«  caUcd  Midt,  whlcb  are  ranged  furillel  M 
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Uie  ud«  of  ibe  c^tindor ;  tlio  •relied  lop  J  oT  Uie  Irak  in  which  th«  eyiindor  b 
cooloMd  in  likewiw  cavcn^l  with  HmiUc  cards,  tke  leolli  of  which  incline  in  *n 
oppwiw  dinclioa ;  u  thu  cyliniUr  liowly  renilvoii  iho  cotton  in  rcpMt«(Ujt  lurn 
fimn  it  bf  dw  lop  cuib,  fN«ii  whiuh  it  u  reconwi)  by  Uio  cyliailtr,  u&ul  iho 
«oUaii  Bt  length  teaohot  ihc  doOtr  c,  which  ii  a  cfliiidor  with  tit*  csrd*  tailed 
round  It  In  ««ia  contSnuod  •ptrni  lillei.  th^t  «lnw  Uie  eotton  wed  rram  th« 
ejrlindti  in  a  thin  filin,  wliioh  1*  mnovod  by  a  iitotil  cumb/,  worki>d  by  &  ennk 
If;  oad  by  the  oonili  it  i*  tlirown  on  la  n  tmootli  cylinder  A,  colled  ihc  lappiiw 
eyliaden  thl*  i*  aunnountcd  lur  a  lighi  rolkr  i,  Ity  wliioli  liiu  liliu  of  woul  & 
prsMcd  flat  upon  the  cjliitdsr,  lanninK  what  is  tvtiucd  •  Cup.  Altci  acciUia 
ourober  of  laycn  arc  wound  upon  iho  Upping  cyllndu,  which  i*  c&Ucd  p^«<V, 
c*  demUing,  llio  luaohine  is  Hopped,  nuo  the  Lm  broken  otf  and  ifniuiiid  lo 
the  foiiihrr,  whicli  Iim  a  cardiug  cjliudur,  doSer,  imd  comb,  tiinilar  to  iLe 
btoaktri  but  initeod  of  the  wo(i(  w  it  codim  ifrom  the  oomb,  paidng  round  ■ 
l^phig  cjrUad«r,  it  ii  draws  llirough  a  coniod  vcawl  br  a  pair  uf  loUtti.  vbieb 
comprou ii,  aad  dettvarll  in  Ihinalivenorbtuirlaiututincauii  thtM,  whcnfid^ 
are  removed  to  Um  draw  flaiac,  which  is  r^ptcientod  in  the  following  dia|[rHik 


llir  draw  fraae  eonlaina  nnral  btadu  of  rollvn.  each  h«ad  oontpowd  of  a 

pail  of  feeding  rdbti  a  a.  Mid  a  pair  tl  draw  roller*  bi;  the  uppMr  roUar  in 

each  pair  i*  corared  wiBi  Itother,  or  wine  othn  ela*t]c  nbitoAcv,  and  ih« 

lowtr  pair  I*  fann«d  of  meUl,  and   lluted.      The  ends  of  the   tliven  OoOpI 

laioed  in  the  earn  c  e  are  paiied  through  the  leader  d,  and  broittht  uiid«r  th»' 

roller*  a  a  and  £  6.     If,  now,  we  luppoae  tlio  roUen  i  t  lo  CraTelGNir  tune*  aa 

&•!  at  the  f^ed  rollort  o  a,  or  to  have  a  dntugkt  of  f~flr,  oj  it  ia  lemed,  ika 

■liTen  will  be  drawn  ouc  t>i  four  limM  iliair  original 

Iciiglli.     The  iliven  ore  united  by  pwnng  through 

a  coiiirul  ring,  and  coadiicted  by  a  pair  uf  roUon 

//  (which  du  not  draw  or  extend  llio  coUon,)  bto 

another  eon;;  and  if  we  luppoaafoiiTendaloMttuu 

unKad,  the  alivcr  will  be  of  the  mwu  thloknaM  M 

dM  anginal  oliver,  but  of  (bur  timet  die  lenstb. 

Thii  ^eratioii  hoing  repc Alrd  ihroujch  ■enial  owr 

head*  on  the  aame  fruae,  the  libr««  uf  the  ooHon 

are  laid  nearly  parallel,  the  itiver  bceomci  more 

unifonn,   and  i>  then  ready  lo  be  curled  to  the 

roving  frame,   in  which,  beaidea  being  reducod.  It 

Tcceivci  a  illgbt  degree  of  IwisI-      Roring  frame* 

hare  been  rariouil;  eontilructed,  but  the  form  moit 

appTored  aiid  iu  moit  general  lue  at  the  prcnenl 

day  u  what  ia  termed  tm<  apindl?  and  llyi^i  roving 

fnune,  repttoentcd  by  llic  uunexi^d  dlogroiu.   a  u,  bb, 

are  draw  rollers,  between  whicb  tbu  iliver  is  eou- 

ditciad  tnaa  tlie  cam  e,  and  reduevil  iicconling  to  - 

the  draucht  of  the  roller*;  rfdii  the  flyer  fixed  upon 

tba  tep  w  the  ipindle  e,  which  b  put  ia  motion  1^  a 

oand  paering  over  the  wliecl/.    tLo  rallor*  doUTer 

lb*  rednoad  direr  to  tha  flym  on  tha  top  of  (be 
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■plnJIcii  mhtn  U  pnwti  tbraugli  an  ttt  9,  uad  iIipiico  vraceeil*  down  on*  of 
IM  bn  otf  (h«  fl<r«r  (which  b  nudU  tiAuuir  far  tiMt  tnitpatr.)  lo  the  bobbin  A, 
bbcM  looMly  on  lb*  (pindio  t,  nnd  MmMncd  on  tae  trIL  Tliv  t<ib«  of  lliu 
ijrer  ninaing  iwintv  txiund  the  bobbin,  Uft  llio  roving  (vhicli  itnu  Hei|ulm  > 
twill)  on  tlia  bobUi)  m  liMt  m  ifcs  tralim  Artlrtt  ll ;  uid  In  ordw  t»  cover  llie 
mirbc*  of  tlio  bobbin  with  nptlnitv,  ike  nil  ■  ii  mnda  t«  Mccnd  ned  itt*crii4 
•llem«l«Iy  with  a  dow  motion.  Tlio  bobUr>,  it  viU  br  obwrvftL  ii  dnggvd 
round  by  ili«  Bton,  tai  Imt  for  the  fticlion  «f  th«  *uriiic<  «n  wlUoh  ii  raiU, 
would  tnoTi!  u  fau  w  Iho  flr^n ;  bitC  in  ihii  (Me  it  would  toko  up  oo  nmng, 
for  llie  niumlitjr  lakra  up  will  ditpend  vpoa  tho  dilTnffliM  betwno  tb«  tpetd 
at  tiM  Ayr  and  itio  bobbin.  A  aliitbt  irme  ot  Mt^tm  m  tU«n  Mooawtr  tn 
■it*  lh«  bobbin  a  alow  motten,  but  as  iltv  bobbin  become*  full,  die  wciatit 
incrtDiMa  th«  rriction,  and  oonafqamllv  wonM  ntari  the  motion  itill  flirlliCT 
ir  It  w«re  only  dinned  round  by  to*  ttjtt ;  and  ai  it  ia  reijuJal*  that 
Ae  bobbin  ihoulil  alwajra  take  up  th«  lanie  epiiality  ot  roving,  ita  tnotiMi 
■I  ntguUlfd  (o  aa  tn  Inks  up  th«  rorine  mnctly  na  fail  aa  It  ia  d^ivvrad  from 
Iho  Tollcn.  Tho  machaniam  by  whiett  Ihii  is  ii«com|diiliod  vama  in  diflbrrnt 
niilla:  the  (oltowinc  ia  one  oftbe  mcnt  Bp|iroved  nxlhodi.  Two  oenieal  bamli 
■re  pbwtd  oppotii*  aadi  oihar,  the  ln^[c  and  et  tho  one  fronting  tha  unall  ttad 
at  ih«  olhrr.  One  et  thcM  Uurrlt  moving  unifixmljr  tama  ll>a  otbar  baittl, 
by  mcani  of  ui  rndlns  ttrap,  wl>leh,  by  Wing  aMItad  toward)  dlher  eitremitjr, 
vnriM  tha  apaad  of  ih*  oilier  bamL  Tha  bdl  or  8lM]i  mntin*  njually  liclit 
in  mtf  pan  of  the  bairab,  fat  (be  diameter  of  the  one  innraura  in  ciaclly  Uic 
Moae  prepoTlion  u  that  of  ikt  oUiiv  dimlitltltfa.  Prom  the  Mcond  bwrel 
moliaai  ia  convcyod  lo  pulley*  A  re>ting  on  Oic  bearer  or  rail  i,  and  bavinc  tha 
•ptndlM  fttKng  Ibrouich  the  centre  ef  each ;  tho  bobbina  reil  on  thoaa  pnum, 
■od  arc  nuried  raiud  with  them,  l^e  rorlnga  ar«  next  carried  to  the  ipinamg 
frame.  'I'lie  apiluitng  IWtno  i)  umDar  in  it*  opcrnlinn  lo  the  roring  fVMna, 
excopt  that  it  hai  gttttni\j  Ihrt*  tela  of  drawing  roUen,  and  from  the  grMlcr 
atranglh  whkli  the  thread  hu  MquiTcd.  no  muMnert'  i>  rwuiute  to  rouble 
iti  moiion ;  it  it  thnffni*  drm^  resnd  t^  tha  flyera.  Tha  bobhina,  whan 
taknn  off  llin  ipindln  llllrd  wllhwatar  twial  far  warpt,  ara  cnrrind  lo  be  rtelod. 
Tbe  reel  is  <aniipcacd  of  m  rwlt,  in  front  of  wtiicli  the  bobbin*  are  ranced  on 
pin%  in  a  board  extending  ih«  whob  bagth  ot  (be  n>H.  TV  dimenaiona  of 
tbi.*  iw)  aro  *nch  aa  that  it  require*  exactly  I)  yard  la  go  roaitd  it  i  the  thrtad 
from  the  bobbing  after  paning  between  Mvaral  wim,  to  give  a  proper  degree 
of  l«iiHan,  k  made  fatt  U>  on*  of  iba  rail*,  and  ilie  wheel  fpi  in  motion.  After 
alglity  tvretutioaiB  (omc  lay)  n  bell  or  dick  atrikea,  the  rod  t*  ilapiwd,  and  tbo 
bya  ore  tied  with  piecea  of  thread  lo  keqt  tlian  dltttnel.  Seven  Ian  fom  a 
hnnk.  W  hen  ib«  banki  are  cwnrdrtad  thty  ara  taken  off  the  md,  far  whkfa 
purMH  on*  of  tha  rsila  ia  hiiig«4  which  permila  K  lo  bo  falded  inwaid,  and 
tbo  hank  being  lUdcd  to  one  CM  of  the  t«al,  tha  reel  ia  lifted  tJT  iia  bearing, 
aod  tho  liamka  ara  taken  ofC 

It  now  roaaain*  t«  draeribe  the  ope- 
raiienof  nMdeapinning.  1lwpt«pi«rBiiea 
ia  ifanilar  la  ckal  of  ««ter  ■^Innlag ;  Int 
previoualy  l«  tbo  rDvingi  rMciving  their 
Uat  rirdnction  on  die  apinning  ftaao^ 
the)-  aiidn^  ■  proraaa  called  rtrvlehjng. 
Tha  ureiehnag  mrnie  neoriy  rtannUing 
the  mule,  except  in  being  of  larrcr 
(UmanMoni:  we  *hftll  proceed  lu  da- 
aerfbe  tho  kucr,  by  menna  of  the 
annexed  diagram,  arenreienia  a  raving 
|daced  ill  n  ftamo  behind  ih*  dt«wing 
i«11er*  tilt.  Altrt  iiaadNg  briwcen 
the  (ollen.  the  reduced  roving  saaa  on 
to  tlic  fpiiidiv  ^,  ulikh  are  like  Uiaao  tf 
the  (ommnn  jcnn^,  and  bare  neiihar  bobUna  nor  flyeri.  TIn  sdndla  ua 
|daced  in  a  rcebning  poaitkai,  nod  ni|fiurtcd  on  a  carriage  g.     Tb  aadilna 
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being  put  in  motion,  the  carriage  rFcedn  ai  fait  aatbe  rollen  deliver  the 

TOTtngs,  the  ipindlei  at  the  nme  time  TevoWinv  rapidlj^  giving  nifBcient  tirid 

to  the  jard  to  bear  itietching.     After  the   roUon   hav»  delivered  a  certain 

length  (a  yard,  for  example,)  of  yarn  thus  imperfectly  twiated,  they  atop,  but 

the  carriage  continuea  to  recede  half  a  yard  further,   for  example,   and  th« 

spindles  continue  to  revolve.     The  yam  is  thui  stretched,  and  forma  a  fair  and 

even  thread.    In  order  to  aave  time,  die  apindlei  move  more  rapidly  during  the 

proceaa  of  stretchjiig.      Tiie  mechanism  by  which  this  ia  effected  is  called 

double  speed.  The  yam  being  sufficiently  bard  twisted,  the  machine  dkengafea 

itself  from  the  other  moving  parts  of  the  mule ;  the  attendant  then  returns  the 

carriage  home  to  the  rollers.     By  this  aaangement,  comprising  the  advantagei 

both  of  the  rollers  and  the  spindles,  ibe  thread  is  stretehed  more  gently  and 

equally,  and  a  much  finer  quality  of  yam  can  therefore  be  produced.     Thia 

excellent  machine,  which  has  superseded  the  jenny,  and,  to  a  considerabla 

extent,  the  water  frHine,  and  which  has  carried  the  cotton  manufacture  to  s 

perfection  it  could  not  otherwise  have  attained,  was  invented  by  Samuel Crompton, 

a  yoimg  weaver  of  respectable  character  and  moderate  circumstances,  living  at' 

Hall-in- the- Wood,  near  Bolton,  and  was  completed  by  him  in  1779.     Being  of 

a  retiring  and  unambitious  disposition  he  took  out  no  patent,  and  only  regretted 

that  puUic  curiosity  would  not  allow  him   "  to  enjoy  his  little  invention  to 

himself  in  his  garret,"  and  to  earn  by  his  own  manual  labour,  undisturbed,  tha 

(Vuit*  of  his  ingenuity  and  perseverance.      The  very  superior  quality  of  hia 

vam,  it  is  said,  drew  persons  from  all  quarters,  to  ascertain  tbe  manner  whereby 

he  produced  it.     He  stated  to  Mr.  Bannatyne,  that,  nn  the  invention  of  hit 

machine,  he  obtained  14i.  per  lb.  for  the  spinning  and  preparation  of  No.  40,' 

(i.e.  vam  of  forty  hanks  to  the  pound);  tnat  a  short  time  after  he  got  25». 

per  lb.  for  the  spinning  end  preparation  of  No.  60 ;  and  that  he  thei>  spun  a 

nnall  quantity  of  No.  80,  lo  show  that  it  was  not  impossible,  as  was  supposed, 

to  spin  yarn  of  so  fine  a  grist,  and  for  the  spinning  and  preparation  of  this  ho 

got  42t.  per  lb.  I     Tlic^e  prices  were  oblaincd  by  the  unrivalled  encellence  of 

the  yam ;  and  it  affurds  a  oriterion  to  estimate  the  value  of  the  machine,  when 

it  ii  found  that  the  price  of  yam.   No.  100,  is  at  the  present  da^r  only  from 

2i.3i£  lo  3j.  per  lb.,  including  the  cost  of  the  raw  material,  which  is  from  lOoL 

to  It.  per  lb.,  this  surprising  reduction  having  been  effected  chiefly  by  the  powers 

of  tbe  mule ;  and  notwithstanding  it  was  before  supposed  to  be  impossible  to 

■pin  80  hanks  to  the  pound,  as  many  as  350  hanks  to  the  pound  liave  since 

bieen  spun,  each  hank  measuring  6-10  yards,  and  forming  together  a  thread  1G7 

miles  in  length  !    Although  the  principle  of  Crompton '■  machine  was  excellent, 

it  was  rudely  constructed ;  his  rollers  were  of  wood,  auti  all  the  pacts  clumsy  : 

for  Crompton  was  unused  to  tools,  and  knew  but  tittle  of  mechanics  before  he 

attempted  to  put  to  practice  the  Iwauliful  combinations  he  had  conceived.    Hia 

first  machine  contained  but  20  or  30  spindles.  Subsequently,  Stones,  of  Harwich, 

a  machinist,  constructed  a.  mule  in  a  workmanlike  manner,  making  the  rollen, 

of  metal,  and  npplying  clock-work  to  move  ihem ;  the  mule  was  thus  adapted 

for  100  to  130  spindles.      Baker,  of   Bury,  and  Hargraves,  of  Toddingloii, 

introduced  some  improvements.     In  1 700,  Mr.  Kelly,  of  Lanark  mills,  applied 

water  power  to  the  mule,  and  shortly  after  Mr.  Wright,  of  Manchester,  con- 

■tructed  a  douUt  mule.     By  tliese  successive  additions  the  machine  was  made 

capable  of  working  with  no  less  than  400  spindles.  Since  this  period  mules  have 

been  so  much  increased  in  siie  and  effectiveness,  (hat  there  are  many  at  work 

in  Manchester  and  elsewhere  of  800  spindles  each,  and  some  of  the  prodigioua 

number  of  HDD  spindles  each,  or  2200  the  pair,  the  pair  being  managed  by 

one  spinner.     Mr.  Crompton  having  made  no  attempt  to  secure  this  imjiorianl 

invention,  ParLament  was  memorialized  on  the  subject,  aud  a  grant  of^  SOOOt 

was  obtained  free  of  all  charges ;  and  it  is  worthy  of  remark,  that  at  this  time 

(1812),  there  were  at  work,  on  tlie  principle  of  his  invendon,  between  four  and 

five  milliotti  of  spindles  1     Bui  the  course  of  improvement  has  not  yet  stopped ; 

mules  arc  now  constructed  which  do  not  require  the  aid  of  a  spinner,  tha 

mechanism  being  so  contrived  as  to  roll  the  spindle  carriage  out  and  in  at  the 

proper  spevd,  without  a  hand  touching  it;  and  the  only  mnriua!  labour  employed 
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b  thMo  nwcMiiM,  (wMcIi  mb  oallctl  trff^ttiiM  imUt,\  k  Hmt  of  ibc  «l)i)dren 
who  join  ihc  broken  thrcaiU  Tlie  Ani  nnchtn*  of  thli  nMure  n*  ■iiT«nted 
bjr  tlis  mnDialu  Mr.  W.  Suull,  or  Ucttif,  mu  of  Mr.  JednUab  Scnitt,  iho 
poifBcr  or  Arkwrijcht.  1liit  *|iMan  to  havs  brai  iii  tb«  year  1790  ;  nni  lito 
y«an  ancrvftidi,  Mr.  Krlljr,  ur  L»ivk  iiulli.  inreatod  uiotlwr  Mlf-Mlia^ 
iHuk.  vliKb  i>  thiu  il(uribt<d  by  bini  \a  •  Icltrr  to  Mr.  Kenned)-,  wbicb  vro 
arniDx,  u  il  funulioi  ■  v>ry  bUTMting  ilMail  of  the  prugno  of  improwineiu. 
"  I  Qnt  iip[>tied  waWr  powtr  to  the  common  mulo  in  tho  year  ITOU :  (bal  b, 
wc  drove  the  inulin  by  vairr,  but  put  iheoi  up  (that  U,  the  cirringe  or  n)iudl« 
tttme)  is  the  oommaii  iray,  by  njiiiljing  llie  band  to  tlio  dv-whrn- 1,  util  bv  ]ilnviag 
Uie  >bMli  (or  mule*)  ri^t  and  Mt;  the  apinner  «ai  IMnby  enabled  to  (pin 
two  tnulM  i»  pltM  «r  one.  ....  TIm  niulci  at  tliot  tine  ««re  generalty 
drivn)  «ilh  rope*,  naada  wilh  cotton  niiU-«a*ie,  fraia  a  iy'mg  tball  In  the  iiiiddln 
of  the  room,  and  ortr  gallawi-pullcys  above  llic  Hy-nhccb,  on  e«ch  tide  of  Ibo 
ronni.  I'bnl  tnoda  of  driving  «m  tucoeeded  by  bvhn,  which  avre  tii  ermy 
Fei>|wct  much  better,  nod  bcitif  mliplml  to  telf-acttiif  nuilcf,  &&  From  tbo 
•bore  date  I  coiulaady  hail  in  view  tbe  wlf^etin^  miile,  and  trying  lo  bring  it 
{(ilu  liar ;  nnd  harlBg  got  U  to  do  ven  ««ll  tor  coane  Runbimv  '  '>K)k  out  tba 
patent  ill  the  nunmcr  of  1*92.  Tdo  objoct  ihen  wa«  to  apin  OFith  ynuiig 
p«o|>li>,  lile  tUr  water  Iwiit.  I'or  that  p<aivoM  tt  waa  OKftuur  thai  tbe  ««rril^ 
(Wild  bv  put  up  viilioul  ihu  Mcruily  or  appJiing  tba  hand  la  tbe  fly-whed. 
At  firtt  wc  iiKd  tbcm  conplecely  aelf-octing  tn  all  tM  mctioot,  tb«  iv  conlindnff 
lo  rcT«4viv  and  after  teceivins  llu  ftill  quantity  of  Iwiil,  the  ipamUn  aloof 
(be  guide  or  Ulor  waa  tnmtd  down  on  the  Inildo  of  the  apindlct,  and  tlic  pointa 
irctr  cleared  of  tbe  tibread  at  th?  mido  initjni,  by  the  riling  of  a  guiil?,  or 
iaild*  faller  (if  il  might  be  •»  tailed^  WIkh  the  outside  guide  wbr.  or  fiilln-, 
«a«  moved  ravtiid,  or  tinned  down  to  a  certain  pniiit  an  the  iliaido  of  the  Tpiadtee, 
it  ihen  dlKHgogid.  or  rather  aUownl  a  pulWy,  driven  fioiu  the  liack  of  tha 
belt-palt«y,  lo  come  iiilu  gver,  or  actko,  sud  wiiiGh  ga<«  mutioii  to  iho  tpindln, 
and  look  in  lb«  cairiagoi  at  lh«  Mflio  time  (lunilac  to  ibc  way  |0U  aaitt  tbe 
Urge  iniiUa  in  putling  op).  But  In  ibo  above  tclf^ctiuf;  mule,  nbicli  pcrfbnned 
evcnr  motion,  ofker  tM  tpindle)  were  ilopped  it  requin-d  about  llu««  luma  of 
the  fly->lie«J  to  nunre  round  iIm  fajler,  iin<l  put  In  action  L)io  above-menlioned 
pulley  ilini  toA  in  the  carriage^  which  wu  a  Kr«at  bm  of  lime.  We  ihcrebre 
lel  aiidc  that  part  of  the  apparalus  or  [iiuciiinety,  and  uUuwtd  tlie  mule  to 
Hup  til  the  cuiniiiQit  wav,  on  M>c«ivlllg  tliu  full  oomplcnient  of  IwUt;  and  tbe 
Inttanl  it  iiiiippid,  the  buy  or  giil,  without  milting  lucir  luuid  lo  ihe  fly-wheel, 
just  luniiHl  the  guide  or  falla  wilh  ihe  linnd,  which  iiiituiiily  Mt  In  moiion  tba 
«|>inilUii,  kiiil  luiik  in  the  (-wring*,  iho  cop  being  thajted  by  an  iodlncd  plane, 

or  other  conliivnaci.- It  inay  natimdiy  be  atktd.  Why  w«re  not  ihv  Mtlf- 

aclini'  Diulcs  continued  in  use  T  At  &r»t,  you  know,  ihie  mum  woe  about  H-l 
■pln^  ill  lite,  and  when  no««r  waa  opplitd,  iho  xpinner  wotfcrd  two  of  ludi  ^ 
but  the  iize  of  nnle*  twfidlr  InereaitJ  lo  300  ipludtm  nnd  wpwaidi,  aiid  Iwv 
■ueb  wheda  boinc  oeaaiderM  a  ralBclnit  tatk  for  a  man  to  maaoK'.  the  idea  of 
■aviiw,  by  i^nhig  with  hayi  and  gii4»,  woa  iImm  ntpcneded."  So  aurneroua 
and  £vonifiod  bare  been  the  luceoerivi:  ininnivenMnta  in  tlili  Inpuftant  brancb 
of  nrl,  that  *  Ttwj  large  voluate  tnight  t«au<ly  be  filkd  wilti  mcnly  a  adcctiun 
of  the  more  laigenioiu;  but  OUT  smcnbcd  limili  Mtapitl  ui  lo  toei&ne  our 
|>me>tl  notice  to  the  noit  mMeufiil,  uihI  webdlevetliemott  perfect  HKeliaaiiui 
fur  spinning  liitlierto  beouchl  inia  uii>.  which  ii  ihoaejf-wriivawfc,  iAveiiied  by 
Mr  Itobme,  of  the  Sim  of  Shai p  nnd  Itabcrla,  of  MaMlmwr.  'ill*  ftdhiwio^ 
dcwriplloii  of  the  invenlJan,  eMrxted  from  lb«  palrnlev'a  RiKillcatinn.  wo 
cujiv  miin  tbe  tniul«ii  Jommat ^ jfiU  »^ StitmCf,  Vol. VIII.  iteoneidSerie*. 

'■'  The  nature  o(  iity  mmI  bieention  eoalbU  of  an  imptoveMml  or  impiov*- 
nieuU  in  the  ntcluuiiam  emstoyed  to  rvnder  tel^acling  Iho  macliJnca  co*n- 
inoaly  known  by  lb*  name*  of  mule,  hilly,  jeiuiy,  Jack-fhme,  rtreKUt^  IVante, 
and  all  other  raacUnesof  that  otaM.  whelber  iiMd  to  row,  iltib,  ot  epin  MtlOli, 
or  other  libtoua  siibita&eei,  tbo  particular  object  of  which  fmotovenient  or 
improrrniMiU  ia  to  tffoct  in  a  mnic  oomplelo  nuiiner  tlian  hoi  bitlierto  been 
done  by  tclf-MilAg  niachlma  of  ibe  kind*  abort  nctitloncd,  the  tei;ulBi  windiii); 
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on  of  tbe  yarn,  or  roving,  upon  the  ipindlet,  hy  regulitine  Iheir  ratatorf 
motions  according  to  the  graduallj  Tuying  form  and  increanng  diameter  of 
the  cop.  In  fbi.  1  and  2,  a  a  is  a  mule  carriage  in  two  parts,  one  on  each 
side  or  the  headslock,  the  parti  bein^  firmly  united  by  b  b,  t  connecting  bar  of 
iron,  and  ir  c,  an  iron  frame )  to  this  u  bolted  in  tront  a  frame  of  iron  d,  which, 
at  its  unper  pari,  is  supported  by  t,  a  «pur  piece,  bolted  to  the  bar  fr  and  to  the 
frame  a.  On  studs  in  the  spur  piece  are//twontchet  teniioD  batreli;  to  one 
of  these  U  fastened  g  a  cord, 
which,  after  passing  over  a 
notch  in  the  spur  piece  «,  is 
wound  round  and  fastened  to 
h  a  drum  or  barrel ;  this  has 
also  attached  to  and  coiled 
round  it  i  another  cord,  which 
after  passing  over  j  a  guide 
putley,  and  a  notch  in  tbe 
spur  piece,  b  attached  to  the 
otber  ratchet  barrel.  A  shall 
t,  on  which  is  keyed  the  drum 
A,  hai  a  pinion  I  working  into 
m  the  toothed  quadrant,  which 
receives  an  alternatinr  motion 
on  its  centre,  through  an  arc 
of  about  OQo,  whilst  the  car- 
riige  nini  out  and  in,  that  is 
fa>  saj,  at  eveiy  stretch.  In  a 
groove  in  the  mner  arm  of  the 
quadrant  ia  tt  a  sliding  nut 
moved  hy  o  a  double  threaded  leading  screw,  on  the  tower  end  of  which  if 
keyedf  a  mitre  wheel,  gearing  with  g  another  mitre  wheel,  the  central  stud  of 
which  IS  opposite  to  the  centre  of  tbe  quadrant.  Attached  to  the  back  of  min 
wheel  o  is  r,  a  pulley,  which  is  turned  at  intervals  by  i  an  endless  strap  passing 
round  It,  and  t  a  sliding  pulley.  A  weighted  lever  h,  called  the  gorenior  lever, 
ii  movable  on  a  stud  in  the  back  part  of  the  carriage  frame,  and  forms  ths 
upper  jaw  of  a  pair  of  pincers,  the  lower  jaw  being  o  a  stud  in  the  carriage 
end.  The  lever  i^  when  not  intended  to  press  upon  the  stud  o,  is  carried  by 
an  adjustable  nut  on  the  lower  end  of  k>,  a  rod  connected  with  the  arm  of  the 
counter  fuller,  and  having  free  play  through  n  hole  in  a  side  projection  from  the 
ann  of  the  lever.  When,  in  winding  on,  the  tension  of  the  yam  brings  the 
falter  wires  to  neariy  the  same  level,  the  dropping  of  the  arm  of  the  counter 
falter  allows  the  lever  u  to  descend  till  it  pinches  the  endless  strap  i  against  the 
stud,  and  drags  it  along  as  the  carriage  runs  in,  until  the  rise  of  tbe  counter 
faller  arm  again  raises  the  lever  and  titierates  the  strap.  The  spindles  are 
banded  in  the  ordinary  way,  and  the  drums  are  driven  by  a  band,  which,  after 
taking  both  the  grooves  in  x,  the  driving  pulley,  is  spliced,  instead  of  pissing 
ftvm  the  carriage  to  the  twist  pulley,  as  in  common  mules.  The  pulley  z  is 
keyed  on  y,  an  inclined  shaft,  the  upper  end  of  which  turns  in  a  swivel  collar, 
and  the  lower  end  or  foot  in  an  arm  of  a  bell  crank.  During  the  process  of 
twisting  and  backing  oif,  the  shall  y  receives  motion  through  1,  a  mitre  wheel, 
which  IS  keyed  near  its  lower  extremiH,  and  is  driven  by  2,  another  mitre  wheel 
fixed  on  3,  a  shaft,  on  which  is  also  keyed  4,  a  double  grooved  driving  pulley, 
receiving  motion  by  an  endless  band  from  S,  the  twist  pulley  above.  This 
pulley  band  pusses  under  a  carrier  pulley,  and  over  a  double  grooved  carrier 
pulley,  under  tho  driving  pulley  4,  again  over  pulley  7,  and  under  pulley  4, 
round  8,  a  sliding  carrier  pulley,  under  9,  a  earner  pulley,  and  tlicnce  to  the 
twist  pulley.  The  mitre  wheel  1,  comes  occasionally  into  gear  with  10,  another 
mitre  wheel,  keyed  on  11,  a  shaf^  upon  which  is  also  keyed  12,  a  spur  wheel, 
which  gears  into  13,  another  spur  wheel,  finntv  connected  to  14,  a  drum  or 
barrel,  which  is  called  the  winding-on  barrel.  'Fhe  diameters  of  wheels  12  and 
13  should  be  made  to  give,  as  nearly  ai  possible,  the  proper  amount  of  lotatior 


COTTON  SP!NNISG. 


411 


Ui  lltc  ipiitillE'B,  iK-cordlag  Ui  llipir  dUm«t«n  sad  lliOM  of  Uio  (tur*^  tW  fin«l 
aJjuitiiifni  kitiig  tiind*  in  llio  ilUiaHor  of  the  luiml  14,  Iho  whoU  Mng 
•diipted  to  gire  ao  miuh  motion  to  Ibe  niiDdln  an  aill  cause  Ibom  tD  wind  on 
ibo  «bol«  (trctcli  ul  ibc  llnl  niu  iii,    Thtrc  b  «  cant  Id,  oM  «m1  of  BUeb  ii 


lied  10  111*  tlliUiir  nut  i»  iu  lb*  um  of  tU  qiHdnat  m.  and  lbs  olhrr  mtd*  EM  to 
III*  barrel  H.  anst  hatiiif  nwd*  atrtfal  Mil*  rowul  it ;  wd  16  U  an  a|)po*iWE 
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eonj,abo  coilml  reiiiicl  tnil  fMUtitd  to  tlio  bami  ll,  ind  nhcr  pKwiig  luidBtl 
•17,  a  curicr  nullrj',  Mid  over  18,  Diwllier ctmcr  pulln-,  il  niiuiiu  lt>,  bom 
tcrpwrt  which  much  llie  burel  M  lo  uke  ua  the  cant  15  w  tli*  canii, 
■r»oede*  Ooni  lli«  rollvn.     A  Icvvr  30,  iiiclInM  downutnl*  M  botli  tMbi 
inMioud  at  iti  miJdls  u|>oin  21,  a  tumblnr  ihaft,  eMTjiiiK  23,  k  fixed  vertical 
•Tin,  which  ii  coDiiccM^  by  23,  ■  link  mUi  ilie  aide  am  otuu  bell  crank ;  'H  l» 
a  tlofipiiie  bar,  moTablo  oii  a  iiud  isi  the  rvnical  arm  of  lb«  tumbler  ikaf^  iia 
lower  MM  panuis  through  and  abulling  by  a  ihmddcraniiwl  the  appcr  rideoTa^ 

bar  i*  h»1d  B):aiiiti  the  upper  tide  <if  tlic  ilol  by  20,  a  tpirol  tpring ;  IT  it  M 
latch  on  ■  *tud  in  n  projection  frctn  tlio  6une  c,  which  is  prmcci  by  38.  b  iprinf  * 
in  the  dirtction  of  b  utcli  oo  ono  ilde  oC  Iho  lovrr  2U ;  20  in  a  ndinl  woijjlit, 
iiievAhli>  on  B  itud  in  the  ftuniajf,  and  carrying  «a  a  lUid  ncu  iU  ccnlrr,  31}  a 
Ifictfon  roilrr,  under  which  (b*  iiiiifr  incliuru  anu  of  the  lever  30  jnnn,  bimL 
nlwi  ihe  vretglil  a  little  Jiut  before  thn  carting*  coniplelea  it*  tub  inwardi ;  31] 
a  itud  in  the  fnuninfc,  which,  by  itopping  the  kich  37  in  it>  motion  inwni  ~ 
diaengag'''  the  Irv^r  M  hI  (ho  inKtaiii  ibe  oairiage  hu  cunijiletvd  iti  run,  wh 
allom  ibo  w*ighl  20  lo  (ieprcti  ilic  tuner  Bim,  and  w  lo  tliiow  inlo  |[ear  thai 
■litre  wheel*  1  and  3,  urciKiialuty  to  the  recommeDcemeDl  o(  ivuling ;  33  ii] 
anolhrr  radist  weight,  ainiilw  lu  tliv  weight  31),  baring  a  frietluii  roltvr,  uader 
which  the  outer  nrm  of  lorer  20  cornea  lo  nun  it,  ai  the  curiage  rcaehn  iu 
(lUlwotd  limit     Wh(D  the  nroceaa  of  backing  off  is  completed,  tlie  incchuiunn 
far  pulling  u|>,  or  rutinlng  Uio  CHirfag*  in,  ia  put  Into  goar,  and  alniultaneou^jY 
wilh  it ;  and  by  Ihe  unie,  or  any  other  convcniral  meoat,  the  Mopping  bar  3t  , 
i*  dcprexed,  and  the  weight  S3  deniening  ibu  lever  SO,  aliifU  tbe  niiire  whe*! 
1  turn  the  «he«l  3  Into  gear  witli  ili*  whool  10.    TJi«  du^am,  Fiy.  S,  k 
intended  to  ahow  the  anrongfr- 


ment  of  the  tonnecling  whedi, 
tlio  winding  on  baml.  and  the 
Ciooked  lever,  when  ihe  >pin- 
dlei  are  driven  bv  bandi  Irom 
a  roller,  iniuad  of  dnini), 
which,  at  far  ai  the  prracnt 
improvement  or  iniDToremenU 
In  tlia  muln,  billy,  jenny,  jack 
frame,  or  ittclchingfivme,  ale 
concerned,  ii  alinort  (he  only 
di&renea  in  tbo  aevera!  ina- 
efauiM  onumented;  thry  all 
being  nMlunct  cf  the  umc 


I^M. 


J  that  il,  in  wluch  i>  perforinwl  at  intervals  the  winding  on  of  tboitretehca 
atwaa  or  rovinj:i,  though  uied  for  dilTcrcnt  porpoici,  nnd  iliiCineuiibed  bjpj 
dUnXCBl  noraci.  A  fpur  whe<l  a  ia  kiyvd  on  llie  L-uupliiig  iliaft  whl'.-ll  conno 
Iha  aplndle  bnud  roller)  on  cacli  aiiln  of  tbe  lieaditovk  i  tit  a  rndii]  arm  < 
trcd  ou  Ihc  »»nio  coupling  shnfi.  and  Fonneelod  by  r,  a  Unk,  witli  J,  the  ci«_ 
lever,  which  it  netcd  upon  liy  the  rsdid  weight!  and  catehet,  t»  deacrib 
before;  r  a  double  groured  pulley,  keyed  on  the  tumo  abaft  willi  /,  a  i^ull 
wheel ;  a  a  double  gromud  rnrricr  puUcy,  round  whicli  and  ihe  pulley  •  ihtj 
twill  iiulley  bond  ia  piuacd  twice,  lu  before  explained;  A  (be  winding  on  diuniil 
keyed  on  iho  aoine  ahoA  u  t,  a  ipur  vkeel ;  J  a  apur  wheel  Mined  bv  (T 
radial  iamb,  and  gaaring  into  wheel /whilit  thv  twjsi  is  being  girco,  and  in 
whMl  I  (lilting  l£e  winding  on.  In  the  odapmlion  of  the  pirMiit  ini]irav<<i 
menta  to  the  mule,  billy,  jenny,  jack  frame,  or  (CreUhinf  frame,  oocotrding  to 
(he  diunctcT  of  the  cop  to  be  funned,  or  the  length  of  atreteh  made  in  tli«  a«v«ial 
nachlnn,  it  may  bo  tequiaiu  to  riuy  the  length  of  the  grooved  ann  of  At 
ouadmnt.  Wliilal  (he  carriage  ii  running  in.  It  inma  by  the  band  g,  Pig  S,  the 
arum  A,  iia  abaft  1,  and  tbe  pinion  /,  which  work*  into  the  Quadrant  m.  Vhen 
tlic  quadrant  begin*  to  move,  il«  gT«ov(<d  arm  itAnda  about  IZ*  bcycod  th«  voi- 
Una]  portion  Groin  ihe  roDm,  and  during  iM  action  It  turn*  on  it*  centra 
faiwardt,  through  an  ate  of  oibout  PC.    At  the  mgnimnonMDt  of  a  tel  of  i 
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lk»  Mud  In  ihoBUt  n,  lo  which  llwcan]  IS  ii  ■Uaclicd,  b  tcl  ap|>o«l(«, or  BMrljr 
K,  la  tlic  MiiU«  of  llw  <|UMlnml,  in  which  poaiUun  il  lufler*  n«  obaagc  of  ^Um 
by  the  nMlMQ  of  tbc  ^uadnut.  A*  l}io  ctrriw*  mcmIm  front  iJih  point  of 
a(Ucbn>iMl  of  (onl  I&,  it  cMun  ihit  raiAiion  of  ine  windiBi!  on  dniiii  14,  ruiind 
wbioh  the  oord  u  coiled,  and  the  drum  thiougb  die  Inin  of  wheel*  13.  12,  10, 
and  I.  tliU  of  the  piiUnr  ',  whkh,  bjr  lb«  iiilndle  dnMU.  givei  nialion  io  ike 
■piMdle*  (tM  /V-  '->  Th*  rotation  of  tho  fpiadln  during  (li«  Ant  ntii-iu  uf 
tu  cairlage,  jiui  nffioM  lo  wind  on  the  Mroeh  of  ywn  upon  the  \ntrt  ifindlca. 
A*  the  danieMT  of  ibc  cop  incrMMi  by  each  tiKoerdinf  layer,  fvwn  rcralutloM 
will  b«  r«i|u!aila  ta  «lb<l  lbs  winding  on  of  the  tontunl  length ;  aad,  ibtnfeiw, 
llio  whola  ^luatily  of  moliao  inpoiled  lo  the  ^ndloa  diirii>)t  a  run-in  n»i<* 
iiBd«rg«  ptvgTtmvt  dimiirotion  ao  long  a*  iW  diamiter  of  tlie  rap  ia  increMinic 
wliish  gDM  OM  until  llie  botlaia  1»  mnttd.  TIaii  decrwoM  of  motion  in  tlia 
apiadlM  U  cbtainod  by  liainina  Ilia  quandly  «f  conl  to  be  unooiled  from  iba 
windinf^o  barrel ;  an  eCecC  whtcd  muha  fivta  the  advance  of  the  out  n  alom 
the  ann  of  the  quadrant,  the  auMunt  of  iht  elleel  btiiig  rxactly  ooimiuiDunta 
with  thU  adnBoe,  »»  b  anparaiit  wImd  iho  nooivd  arm  of  the  i|uiidrenl,  U  tha 
end  of  th«  ruu-in,  BMrly  coincidM  wtiJi  ibe  line  of  (laation  of  tbe  emd  IS. 
I'ho  motion  which  tlida*  itw  unl  along  tbo  quadraiit  onii  ia  prodiMtd  b  lU« 
way.  During  tha  imeau  of  baddag  mC  Ibe  i^al  colli  of  yam  ara  unwou*d 
from  tbe  emu  of  tne  qriudln^  nud  tba  follet  u  dtprea^d  when  tbe  Mwitor 
bller  by  ila  wtight  riwe,  and  takai  up  the  usrodad  or  riack  yarn,  and  ibu*  (be 
lUUr  wirea  Icaep  up  the  iMniuu  u  llie  yarn  U  uiicuUjiig.  WhiUt  the  carriaM 
il  tunniiut  in,  tbe  «p«iidlci,  in  sinding  oo  the  tfrettA  of  ynni,  lake  up  by 
dtgrew  the  ooil  yarn  aim ;  and  a»  lbi>  i»  etTrciod.  ll>«  Uler  wiriH  are  tuoMbd 
lo  nearly  llie  mum  Ivfti.  At  tUo  lint  ruu-in,  tbii  upproM-b  of  ibr  falltr  www 
ttHm  place  only  at  the  carriage  oom«*  up  to  Ibe  rtdlen.  The  powrrof  winding 
on  iMtvcating  m  llie  diameter  of  tha  oop  enUrgM  iu  llie  lubtequent  ttrrlchet^ 
lite  coil  varn  geta  taken  up  b«foie  ihe  carriage  ha*  run  boine ;  and  wbtn  thia 
uccurt,  Ibe  dt»c«ot  of  ibe  cvniUcr  bllet  allow*  tha  goi-t«no«  km  •■  t«  Ull,  and 
U>  pincb  the  cndlrat  *lrap  t  agnintt  the  dud  e.  With  ihe  nwtioa  of  lb*  carriign 
the  (trap  ia  diafiged  along,  and  luina  th«  tvailing  tcrews,  which  (lida*  ihe  nwt « 
Mwanl*  tha  ciraunSwanoa  of  ibr  ijnadraiit.  The  itmp  ooiuiaua*  to  be  tnggfi 
until  the  rabudaiion  of  tha  ttUng  up,  from  the  ditntniabcd  leloeily  of  tha  apw 
die*  ihn*  peoduoad,  pemiU  the  aounler  falkr  again  lo  riae  and  rtbeve  the  Mnfi 
fhnn  Ihv  pinch  of  Uiie  ler*r.  In  thii  way  the  auE  n  i>  nmd*  to  advanM  tipOM 
the  ifuadrant  arm,  in  proportion  a*  ih*  vxpuidine  Jiantcicr  uf  Iho  cop  acctle- 
ralei  the  action  of  windiuc  on,  and  a  n>impond«at  abaieukcnt  in  tlic  whalo 
■luinbei  of  rerolutiont  uf  uui  BplndU*  in  the  retulL  A*  loan  ai  the  cup  hai 
altaiiMd  ill  full  dianietar,  tbnl  n,  wlwn  the  bounin  ia  formed,  the  winding  «(i 
puwcr  th<n  reniainiiig  unifbrnt,  tbe  guvemor  itva  u  no  longer  made  to  ad 
iwon  tba  (trap,  and,  ounaoqiieiMly,  the  out  n  trareta  no  fartlm  from  the  c«nK« 
«{  the  aoadrast  during  the  eomplellMi  of  ilia  cup.  Beaidta  tba  adjnUiaani  of 
the  wh«fe  amount  of  winding  on  inotkn,  each  auvich  ii  adju*tc4  to  the  gmwbig 
diaaeler  of  the  oop,  wbieh  in  cflMled  by  t«u«i«){  the  po«ot  of  ailachiiMnt  m 
the  drag  oord  l>1  to  adtiUKV  nrognMiiitly  U51011  tha  rim  of  lliti  barrel  14.  Tht 
grooved  arm  of  the  iniadnuit,  oy  catryiiig  the  point  of  allaclinieni  of  iWeord  l'>, 
after  lhi>  &rtt  ilrclcli  through  an  arc  of  about  90*  at  each  nrn-in,  couw*  the 
cord  l«  Im  uiicoilr>d  from  th<  barrel  14,  by  a  lalio  iiicreaiing  aa  ihri  carnage 
ncadaa  fVcnn  the  c)u«lrant ;  and  ihi*  rariaUe  rolaiioo  uf  ibe  hMrd  it  baeaawl 
b«  the  mieec*u>e  MH»  of  the  nut  n  Ihnu  the  ocoire  of  the  quddrnnl,  ihun 
ndapting  tlie  rotation  of  the  ipindlB*  to  tbe  wiadiug-un  power*  of  ibf  cop^ 
Oirmwh  iu  varlou*  diamelen  Inca  the  hoaa  to  tha  •usimit  of  ih«  con*.  llBTli'g 
now  dMcribed  my  iniproTed  Mcchaaum  for  adifiling  the  ralntiea  of  the  ipndlea 
lo  tlia  regular  taking  up  of  llie  yam  or  roring.  •■  Ine  Emoi  and  dikfflator  of  tha 
top  ebnnga*  thrtaybout  Iba  operatloo  of  windli^  on.  I  do  hareby  dadara,  ihni 
ny  inrenliun  oeoiiala  in  tbe  melhod  or  meniw  to  he  einplnyed  for  that  porpOM 
brrtiiibtforc  deKiibod.  The  mecliiiniioi  Ibu*  «mj)luy<^  by  mc  nllc^'U  Ihe 
rctalion  of  Ui*  apitHlU  in  two  wa^fn :  trt*,  retviory  onotiiiii  ia  gittfi  lo  a  ilnim 
or  barrel,  wbieti  lorua  the  ipindUi  nhiUl  tbruorriago  t*  running m  by  mxoiling 
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ftem  it  ■  portion  of  >  cord,  alnip,  ot  cUaiii,  altncK«d  to  the  dnm^  OIkI  \mi« 
ici  odm  «x1»nill^  fiwIfiirJ  >l  wmo  |>i»nl  in  •  nuliol  nnii  nliioh  dnnlbM  r 
■re,  whiltl  tlm  viiidioji-on  dnim  ii  rwcdirifi  from  tlic  point  cf  ■tiachmciit 
tlic  cord  in  ■  nj^C  lilK.  'I'liis  cuinuouiid  inolinn  mljiiiti  the  luUtiaD  of  ih 
■pindlM  10  tlio  VRijIng  powfr  of  taking  up  l>y  i)i?  cnniMl  oip  m  tlia  y*n>  or 
TOTinff  M  being  coiled  on  iu  diflcrmt  diunelm,  du>io>;  iha  winding  on  of  Mcli 
■irctcli.  Secondly,  during  tlie  progrtnof  the  brmition  of  a  cop,  the  ritu«liaa  < 
(if  till'  jioint  of  BtlachniaiU  of  tn*  uneoQ«d  cfiJ  «f  llie  cord,  (trap,  ur  chain,  im,\ 
the  rniiiiil  arm,  U  dinngcd  proRTeiiiTelv,  ni  the  inmuing  bulk  of  tba 
(leinanilg  fewer  rCToUllMIU  Of  ibe  ipiiidfe)  lo  take  up  Ihe  ttrclch,  and,  ocn 
nui'iilly,  tlivre  i»  n  ihorlM-  length  iif  the  «c«d  to  bv  iincoilml  froni  the  barnl.'' 
We  lelcT  (he  r«iuler  to  ihe  uticlen  SnxMlMO  and  Wtjumn  for  further  info^l 
iDstion  on  thii  important  bmnch  of  art,  aa  collon  i«  tini  the  only  fbrom  mtttiwj 
to  which  luch  meeliaiiiim  ii  upiilicnhle,  )t  in  n  rpmiirkable  eircumatanc*  inT 
eotUui  manufHCtiire,  oiid  highly  luinoiiTnIile  to  Itcitisb  •kill,  iliat  all  ita  nutnt 
and  varied  ejiemtioni  htc  perrormed  by  maehincry.  Mr.  Baino,  in  hii  ralu 
/Rtfvry  ^  Me  Collan  Atnnvfarlurf,  \\ut\y  Dbaervei.  *'  It  ia  by  iron  (iQcert,  d 
•ndl  wlivelK,  tnuvin^  wllh  cxlintiiifenit  energy  und  dcTuuring  >]ie<d,  that  ih* 
cotton  i*  opened,  cleaned,  upread,  curded,  dtnwii,  ruTcd,  •pun,  wnuod,  wnrpei^ 
dtcwad.  and  wnren.  The  vanoiu  machinea  are  proportioned  lo  each  other  >n_ 
ngard  to  their  capability  of  work,  afld  they  st«  ao  pUc«d  in  ibu  mill  at  (o  alio 
th«  material  to  be  curled  from  *ta^  to  ttngc  with  the  lewl  pocMble  low  i 
lime.  AU  are  moving;  at  ooee,  the  o|>eralioii>  chaiins  each  other;  tad 
deriv*  their  motion  from  the  inighiy  engine,  which,  firmly  seated  in  Iha  low 

Srt  of  iha  hilllditig,  and  cnnituittji  fed  with  waler  and  fuel,  toil*  ikrough  tl 
y  with  the  ttren^  of  perhopi  a  hundred  faonei.  Men,  in  the  neanvliil*,] 
havB  merely  lo  attend  on  ihii  wonderAil  »rr>e)  of  niechaiiiim,  to  aupuly  it  wiAY 
work,  lo  oil  Ita  Joint*,  and  lo  check  ila  alight  anil  ii>frei|iient  irregiilartlin ;  racb ' 
worbnao  performing,  or  rather  ■uperinlcndinfr.  oa  much  work  aa  could  liore 
been  done  by  two  or  three  hundred  nieu  aiity  Torn  ago.  At  llic  approach  of 
darkneaa,  the  building  ia  Sluminated  by  jolt  of  BmnB,  whoae  briUiance  inimiM  j 
the  tight  of  day,  th«  prodiioo  of  an  invialbln  rapour  ganeralod  on  ih*  ■pot.l 
Wbn  it  ia  mnemhcTM  Ihat  thtae  inventiona  have  been  made  within  thclaaCJ 
MTdity  year^  it  mutt  be  acknowle^ad  thai  lh«  ooKon  mill  prescnla  iht  mortl 
ftriking  example  nf  the  doinlnlnn  obttinad  fay  human  acii-iii;!.'  ovir  llio  powem' 
of  nslurr.  of  which  modern  time*  can  boait." 

COULTER.  A  aloul  iron  knile  or  blad*  fixed  Is  (he  beam  of  phnigha,  whtck 
MTftt  lo  cut  out  (be  furmwa. 

COUNTERBA  [.AS'CF.    a  weight  appllail  to  balance  tha  ribrating  pwla  i 
maeUnoiy  upon  their  axe*,  to  a*  to  cauac  thero  to  turn  freely,  and  to  tvquira  I 
little  power  lo  jnit  them  in  moUon ;  alio  a  weight  by  which  alcTcr  arled  upon  I 
hy  an  intcrmilUng  fore«  I*  relumed  to  It*  poutlon,  ai  In  iho  eaae  of  tho  beam 
of  n  ainple  actlnc  (team  engine. 

COUPLING  BOX      A  mode  of  permanently  connecting  tiro  ahafla:  ihaf 
Kr«  variouily  conalmcttd,  llio  nusat  common  being  aiiiiply  a  tube  embracing  IMij 
end  of  each  ahaA,  with  a  piu  or  bolt  poaatd  thiough  cacli.  j 

CKAB.     A  kind  of  amall  canalan,  conaicting  of  an  upright  ifaaft,  havb^l 
aeveral  Iiolea  at  tho  lop,  through  wluch  long  bar*  or  lover*  ara  thnuL    Tha  j 
name  of  crnb  ii  liktwiie  ),iTcu  to  a  ilmpfe  portable  eruie,  on  llie  wbrel-«Bd-l 
axle  principle,  and  chlrlly  uae<l  (or  railing  building  maltriali  lo  (he  top*  of 
liouiea,  Ate.  Tier*  it  a  ninohltie,  llk<iwiu.-  c-alled  a  crab,  lliat  ia  tiaed  in  launehlng 
ihiiM,  «r  heaving  ihem  off*  or  on  to  their  way*  or  tlipa- 

CRADLK  ia  a  nanae  given  lo  a  nipporttng  frame  of  timberi^  which  ii  placed  . 
under  the  bultom  of  a  ahip,  In  etrder  to  t«niluct  her  ateadily  into  the  water 
whan  aho  i*  to  bo  launched,  at  which  time  it  mpjiorta  hor  weight  while  (ha  I 
•lidc*  ilowa  the  inclined  plane  or  allp.  which  i>  for  Ihii  nitpoee  ameaied  wfib 
*oan.    Th*  bedatettila  for  wounded  aeamun  are  hIm  called  cradlaa;  the**,  t» 
«*D  a*  thoao  uaed  for  roeklnK  children,  rvquiro  no  pattionlar  dMertption. 

CRAMI*.   A  portable  kind  of  iron  jitrm,  ohiefly  dealguMl  and  employed  tar'' 
<faMly  wmiprml^  tlie  Joint*  of  frame-wark.    Sea  Ft-ouaixa  Caaiir. 
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Crane,  a  nuelUnv  rnmliiftd  at  ■hnrf'.  narflmiUPt,  ftc.  Tor  niaittf;  wi4 
lowering  feoi* :  h  conjiitt  of  a  lon^  |iiuji>cliii|j;  &tin,  cmlled  iK«  Jii,  hNTing  ■ 
pnU«]r  X  ill*  oiUcr  ciidL  over  vblch  pMMS  the  l«pe  or  etuil  by  wbleh  llw  gwit 


■n  raiMiL  Ui«  othM  «i>d  of  ikr  nfc  Mng  «<hiiiiI miBd KfaMnl  dditr atuth#il 
tolW foot  W  Ihc >lb.  or  ul«>:mj  ai  Mijr  coavenltriU  diXMM*  IVmi  H.  Variinu 
MPiM  bava  b«cii  Rwrtnl  to  tar  Mnibg  Ui«  chaw  bmrr)  |  on  pwn  aad  jHiin 
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((  b  IVtqiwntljr  pUc«t  (red.  and  worked  lik«  ■  eapMM :  urathcr  mtlhoil  Whi> 
•Ktn  fbrtnetljr  rm-  «iniinuii,  bul  is  nos  liltl«  ami,  wm  Io  ploco  ii  lioruonuUjr^ 
■nd  cnuMt  it  irU)i  ibo  ulIi  of  •  littf*  boUow  dnini,  williiii  wliicL  nra  ploet 
a  numbM'  of  men,  Bbo,  by  >Crpp«ig  upon  baUrna  niiil>'il  iijiuii  the  iiitotb 
circiunftrcnce  pnniUcI  to  tlie  uiia,  cuiwa  th«  dram  to  tcvotic.     Bul  the  iim 
oSeolire  aiid  b*it  inedu  «f  ainpl'it  Ing  iti*  Wnnglli  of  mea  iii  irorking  mmnt 
(In  tltnatlnni  vtiicli  »iU  oilmil  of  iu  ■pplirauon).  i>  tlut  invtnw d  and  nMcMtdl 
by  Mr.  Hwdjr :  m  in  the  pr*c«(tiiiB  ^ui,  ihr  chain  burrd  i>  rsnuKtcd  with  ■>] 
large  drum  nt«d  upon  •  hari«oiii>ritx{a,  but  tli«  itojM  iwcn  wlairh  (b«  Ubontenl 
Irvftd  art  rntigrd  upon  tko  outado  (initcad  of  the  inadej  nf  ih«  drum,  radial ' 
like  the  floaU  of  an  uudnahut  watiT-wbvcL  nnd  the  Inbourtn  coiitiimiU)*  i 
upon  ihitt  Mill  or  *iiT|>  whicli  ■•  harUonla),  *i>  an  Hlwajt  to  ad  upon  llx  Mif, 
Imv.  One  or  mor*  of  thcK  tranca  voc  erected  at  the  Eu(  liidja  WardmuM^I 
and  tbe  Drincipb  ho*  b-rm  unoe  rmdirred  familiar  la  one  tcit  numertnM 
purtiun  «r  th*  ]nibtic  hy  lli«  inir«Dti(m  aacribrd  l«  Mr.  OiUu,  K  Ipawioh  — 
<«nad  ihc  licadmtll. 

Th?  ptvording  figure  r«pre«i'n1«  n  title  rlrralioii  of  Mr.  h.  Wright'*  pateal 
emiv,  crncMd  at  tint  Wcit  India  Dock*,  and  which  hjih  th*  tiiil^vct  of  much 
acrimonimu  conlrorenv  mong*!  wme  vt  the  Kientilic  pcriodicnli  of  i)ic  linit. 
a  i>  the  principal  «h«n.  Rxvi  Io  «nd  rtvijvii]f;  with  lb*  chain  bniirl  b  ciii  the 
■lit  r ;  the  pariphrry  >•(  tbr  wheel  c  it  made  porfrctly  Alt  en  bath  lidra,  for 
Uie  Tr«rption  of  ihe  numemtu  mall  wbeeli  A  allenintefy  plactd  on  the  oppotiia 
tideg  i<f  ihe  ring,  with  lli«ir  txtt  Axad  into  II ;  tliiw,  mhich  may  be  cal' 
fiii-iitin  wherU.  arc  aolid,  about  on  inch  thick,  and  live  inches  in  diainrlei 
lliey  are  liimed  imooth,  and  mode  briaht  in  all  puti;  f  e  are  two  (of  fourji 
Itvtiv,  votkrd  bv  a  fonr-throw  crunk //lumvd  by  lb*  wineliM  ga;  the  itrtn 

SM  bplwrvn  giildcx  nt  a.  and  tMAt  orcr  rollcra  at  p,  which  fonn  ihc  fulcrum  i 
e  lercr*;  and  bv  the  levolulioin  of  the  cranks  the  liMfcr*  axe  lucceuivcli 
prcg«oIed  ofuintt  [li«  iiiiili*r  tiitt  uf  Iho  iinall  wheel*  H,  Uam  ahciiev  they  ai 
by  tin  contUiutd  ri'volulinn  of  the  cranka,  asnin  irithdrjiitn,  and  again  projaot 
under  tha  noxt  hlili-  wheel  below  the  fomer,  each  wheel  b«itig  raiicd  by  tl 
auftular  motion  of  the  lercr  over  trhloh  it  rnUa,  It  ahould  be  obaerred  Ihot  onl[ 
one  lidr  or  liulf  of  the  machine  it  Man,  ibe  other  vie  beinf  a  duplicali!  <i  il,] 
havitij;  iMo  «iniilur  lovrn,  larjto  wheel,  and  unolliT  whcdi^  cc  Tha  inaehtna 
(ju  dclini^aled)  ii  in  Rear;  to  put  tl  out  uf  i:Far  «  Jacking  bar  i  ii  lifttd.  an 
thrown  into  ihc  potition  nliown  by  the  dotted  line* ;  then  the  finmiug  r  whioh 
carriaa  the  crank,  inclined  planet,  aikd  fly-wheel,  and  turn*  ujian  the  centra  *, 
if  thr«»tt  buck,  by  which  llie  axii  of  tW  <»nk  mom  in  tha  arc  of  a  cirelvj 
(ihown  by  dulu)  to  the  poiiLlion  ■>.  What  mechanical  advanlage  Ibo  iuveiita 
•xpecled  [II  nliiiLin  by  tlili  ningiilar  eonilnic^on,  it  ii  hard  to  uy ;  the  mochln 
it  eumbenaiiic  and  umiplitly.  hni  n  complioation  of  parta,  in  nljich  ihe  fiiction] 
hi  excMdt  lliBl  of  a  well-mudc  cnuie  of  iha  oommon  ronalruclion,  to  which  II 
f*  alio  decidadly  Infirtor  in  the  eircumilanoo  of  aHbTding  no  mcana  of  nltarjnl 
the  powci  or  velocity  according  to  th«  weight  to  be  ruisrd.  The  method  odoplea 
by  the  invmtor  Ibr  pulling  the  naoliine  iu  and  out  of  gtai  b  abo  viTy  defective ; 
bul  if  the  eras*  omtreil  any  •dvantt^M  In  other  raptot^  lliin  taller  ilcfctl 
niielil  be  obviated. 

In  Mr.  Itcvii's  paUnI  crane,  which  wd  are  about  to  deaoriba.  tli«  alternatini' 
■notion  of  a  tin|;lc  la«n  b  employed  to  predncarntalory  moiton  by  inNoaalaself 
known  mocliaiiical  arrangement,  inatcM  of  producing  anch  motion  bjr  tanning  * 
winch.  The  engming  on  the  Hiccccding  pan  lepmanu  an  olevntion  of  uib 
machine,  aii  lheahBnuling)av<T<ahown  nabreliali  into  two  luurla  for  want  of 
apace),  and  having  aoennuibalancG  at  c;  it  lion  Ihe  awodiciide  of  the  machine 
to  that  repreicDled,  and  ila  fiilcrum  bnii^  tlir  axii  ofthc  loollied  wheel  t,  wliicb 
cvnifi  into  anotber  luuthed  wtiait  t,  motion  b  eivm  to  both  wh»rli  in  nppiulto 
direetioni.  Tlii'*c  two  wheelt  arc  ahon  merely  bv  tno  dolled  oirtlei.  to  avoid 
coiifiuion  in  the  drawing.  Ou  Ibe  ajtii  of  ihe  vlipfli  6  and  f  are  placed  tne 
whoirla  d  and  r,  which  arv  not  fixed  to  Uia  axlo*.  bat  turn  tncaely  ufN« 
Ihean ;  each  of  iboM  wlweb  carrv  fonr  paUi  «  cliti«,  which  fall  tniu  ilic 
iiutdmof  two  rolcbrtwheefa/andflliat  are  fixed  to  the  axiaoii  which  J  and 
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t  tiim  hotffy.  Th«  operation  oT  (h*  IvTtr,  il>«r#for»,  wUdi  MUMi  llii  Ivo  &rat 
inrniidiitd  ahnrli  b  nnd  c  to  iwolro  in  oppoulo  diMCtioni^  pMdncn  prveiwly 
li.e  lainD  r\tt<t  ujion  Iho  nlchrt  wbnla  /«.  It  (rill  now  be  oliMmn)  ihit 
tliv  mlclitl  iMth  and  |ialla  «f  bolfa  wlitvU  tncltna.  In  remct  lo  oach  nth«r,  lit 
ih«  MID*  iliTMCion  ;  anil  lu  th*  tntchoU  kniumed  round  in  oppMiiodirccUon^ 
the  |HiUi  in  one  vhwl  dip  o«<cr  i)t«  ralcliM  tcMh,  whila  in  tM  o«h«r  «tiMl  iba 
palla  m«h  into  ihv  rauM ;  Ilia  Imut  »  Dinrvlij  locked  «>  ih*  loodiod  wUmI, 
wliieb  DOW  oponrtra  tt|wii  ihit  toolbrd  trhecl  f  nn  ihe  «attcbi|;  bonvl,  iqKoi  wbkli 
Uie  rape  or  chain  r  h  woniul.  Dnriag  tliii  ptmm*.  iIi#  otiwr  whral  and  ralohM 
(wUdn  WT  will  Mf|ipaM  to  b«  J/)  hu  ao  «fncl,  from  llioli  uei  Mag  counecwd  t 


but  upon  nnaing  tlw  molMa  at  Hm  lorar.  Acm  bMcnw  fattMied  (octtbcn 
■bile  the  fonnar  an  tioBulUMaiuly  loowocd :  and  m  tbe  wbtal  <t  ktoItm  m 
tu  opfKiiito  dit««tiDii  to  t,  Iko  mMt  I  It  iiirnad  round  in  tbt  nine  diitcdoii  m 

{mvicniilt,  and  ibc  rojic  or  tbaia  on  the  bMrd  procc«di  In  an  tutirorm  ooutM> 
Uyian  tliui  oxplaincd  t!ic  maaiMT  in  which  tbt  motion  of  Ibc  Wm  a  h  coao- 
nwniaalcd  lo  tbc  elbar  wtiodi  A  t,  and  ibrooo  lo  iIm  rett  of  ihe  nutdiiiM. 
Il  1*  obviotu  that  the  pulling  of  the  whtd  (  oul  of  nor  whh  ibe  vIimI  r,  wifl 
atcp  tbi)  furwani  actinn  uf  tliv  crane ;  this  ii  etfrdod  tw  inenM  of  iko  Irrct  J^ 
wind)  lanti  borimnlall;  upon  a  llilcnini  pin  at  i,  «nil  tlldta  the  aut  in  ita 
bwiingi,  w  iImI  the  wliecb  m  imd  e  an  placed  but  of  contaut  ullli  v»tk  «llier. 
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Thii  i>  done  when  It  a  iaUnitd  to  tower  tlie  tope  or  chain;  but  if  K  i 

or  ijiicxb  be  appended  lo  it,  the  frietion  band  inm  i*  iti>d*lopiWMHiaMa 
p«ri|)biiry  of  llii-  fly-wlipcl  t  by  raising  thp  li'vcr  n,  which,  baring  iu  Rilcmit  a(' 
a,  dram  Ihc  frieliHii  tmliil  li(;hlly  o»rt  ihc  llj--iihccl,  and  llii'  gi>oil»  K*  tlun 
levered  wilh  lofcty  and  cxpcdilion.  But.  fur  ^cnvral  |<unKMra,  the  vbecl  nod 
pinion  turni'd  by  h  wineb  ii  «i]>crior  in  M  uihiT  iimdi'*  of  working  erwitJi,  uiil 
more  porli.^utnrl)'  it  it  tiigwriur  tii  nny  arrRiiKement  of  reciprocaliiiK  Iwrn,  w  it 
producca  a  •laooth  coalinuoiu  cin^ulni  motion,  avoid)  the  jvrki  and  concuuion* 
attending  lliu  kltrr,  and  laven  a  vast  dCHl  of  fHcIlnn,  compieiily,  aiid 
•XpUMc;  accordingly,  wr  hnd  tli<i  wheel  and  pinion  now  eenvrally  Ndupied 
altDMt  to  th«  cxcliiilon  of  every  other  metbod.  We  havp  wrvady  ilntrd  ilial 
thv  luml  ii  luinctinici  atlnched  tu  the  jib  hi  u  I"  turn  njth  it  The  ruincxed 
•ngravinz  rajinicnU  ui  vxi^'lltnt  conttniction  of  a  crnnc  of  lhi»  dexnpliuii, 
•everal  of  which  arc  erected  upon  the  wharfi  of  the  K<ceDl'«  Canal,  a  1*  an 
upiif-ht  pillar  of  cail  iron  firmly  fixed  in  a  foundation  i>i  masonry  i  &  a  pin  ia 


lh«  bead  □(  a,  which  lupporls  the  jib  e,  and  formt  the  pivot  roirnd  which  It 
iiimi ;   J  d  ivo  iinitt.  mppofiing  the  fxtnrmillca  of  th*  Jib,  and  Iho  lower  \ 
endi  reatinc  on  a  irullnr  t  (■iitiri'linj;  the  lower  part  of  th«  pnltT,  wbich  collar  if 
Hunp^ndvd  fruRi  the  jib  by  the  iron  loit/f;  g  ia  one  of  the  ii<l«  frunoi  (U|>* 

Eortinj;  the  hHrrel  A ,-  il  a  toollieil  wheel  on  the  axit  of  thtt  barrel,  and  turned 
y  a  pinion,  on  the  oxia  of  whieh  it  (lied  tha  winrh  '.  The  crane  ti  turned 
round  upon  iu  ^Tot  by  mcani  of  tbo  winch  m,  which,  by  mean*  of  sii  tiitat- 
madiaM  whael  and  pinion,  tuma  the  piniun  n,  workiRj;  in  lh«  whacl  o,  Axed  Ut 
the  baat  of  tlia  pillar  a. 

Tlie  following  fl^ro  rppretient*  a  mndiflcation  of  the  wheel  and  axle,  known 
by  the  name  of  the  "  Chinese  Crane,"  whicli.  for  nimplicity  of  codstniction 
and  immfnif  power,  far  aurpmart  any  orher  iiiMciiino  whifh  I*  applied  (o  puc- 
poara  for  which  ihii  it  adapted;  and  howrver  it«  modcal  and  unniiiiminj;  appose- 
anca  may  prevent  iu  Dilmiaaiun  into  t!ic  etej^Biit  conipanics  of  vrbt-da  and 
piniona,  whicli  wu  ire  a«oi*iol«d  together  in  liiia  nf:V  "f  itiBcliftnical  combination, 
there  can  be  littlv  d<><iht  that  it  will  cvcntiiiillv  work  iti  way  into  notice  by  ita 
own  neriu,  to  iho  di»pjaecmcnt  of  aome  pf  llioie  complicated  arran([emenl»  of 
wood,  iron,  and  bruit,  which,  in  some  cajei,  vevin  to  Im  criTici]  for  ni>  other 
piupoao  than  for  oinployin);  a  horw  lo  do  the  work  of  a  num.   'l*hc  conatruction 
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of  thii  machine  will  be  ri;ailtly  uiKin- 
>tood  by  n-r«rvne<-  tu  llio  fi^irc.  a  b 
u  >  winiflui.  vhich  u  worVcd  by  n 
TiDch  or  Itandle  c  d.  It  will  bv  ttrn  iliitl 
(he  wiiiilliui  If  b  jiikrtnki-a  of  two  dianir- 
l*rt,  tliat  part  from  a  lo  ^  being  larKrr 
than  ihp  mnainiiig  p;irl  (  b  ;  thr  cnrd  g 
ii  wouiid  round  the  pari  at  of  tlie  wind- 
Imi,  nnd  ii  pmicd  under  tliv  tnurabl« 
piJIry  h  i,  aiiit  currird  iiicr  the  part 
tb(S  ihc  windluo,  on  ihc  oppoiilc  ud« 
to  tlint  from  which  il  (Ii'tcrhdcl  at  ai; 
tlir  wrtKHt  Id  lie  rniwil  in  niKpnidi'il  fW>m 
the  piilU'V  h  i.  Now  if  a  power  be  upplied 
■t  d.  uid  tlie  windlau  b«  cauwd  lu  make 
OTiv  rcvulutiuu,  a  (Kirtiiin  nf  the  eoni  g 
cc|ual  lo  ihe  circiirofirciice  of  tlie  pnrt 
Q  f  of  the  windlius,  will  liave  breii  wound  oi^  lo  tho  windlau;  but  t1io  purl  tb 
of  thd  wKidliu*  liiui  ftlno  ni»do  one  revolution,  ciJineijiirnliy  a  portion  of  lh« 
cord,  equal  to  the  circumference  d(  e  b,  bni  descended,  >o  (hat  aflrr  one  revo- 
lution the  card  will  have  Wru  aliortciied  ii  ijuaiitity  equal  lo  the  dllfiirrnod 
brlwii'ii  tlir  tftC);'-''  "'"'  ■""iller  barrel  of  tlie  windhun;  but  n*  tliii  dillereiir* 
hju  been  divided  between  tile  two  parts  of  the  cord  g  and  k^  il  foltowv  that  the 
weight  haa  bi'en  raiavd  through  a  'pHca  ri)ua1  to  niily  half  the  diflerence  nf  tlin 
dfcumfercnroi  a  t  and  r  b.  But  ai  circles  arc  lo  each  other  an  llivir  radii,  tha 
followinfc  limple  nils  may  be  deduced  fur  calciitnlin^  the  power  of  these 
machiura;  aa  c  li  thr  radiuti  nf  ihc  winch,  in  to  hair  the  dlflvri-iicv  uf  the  radii 
of  Ihc  part*  of  llie  windlnu  a  e  and  e  fr,  soli  the  weight  ui  lo  the  iiowlir  which 
U  ceeeiiDTy  to  produce  an  equdibrium.  For  example,  put  c  d=\S,  Civ  radiua 
ar=6,  anil  therudini  r  £=3;  and  (uipend  «  weight  of  108 lbs.  from  A  i;  w« 
Am  havp  6— ;i^2  — 1|,  and  «»  18  :  1| ;;  ICS:9;   cniia«qu«n ll v  a  power  of  a 

S plied  at  the  point  d  would  be  equivalent  to  •  Weight  of  lOS  lh>.  noting  upon 
I  pulley  A  i.  This  lubji-et  may  fK'rhapa  be  beltrr  undcmood  by  refciring  in 
llw  Unexed  di^i^nm,  where  a  i  represent)  Ihe 
ndiu*  of  the  larger  port  of  the  windlui^  Mid  ( 
the  nnaller  radiiu,  e  i  being  the  radhu  cf  the 

winch  -,  and  we  may  fupposo  ^  a  to  npMMiil  a   JI (_  ^ 

kvcT,  whose  fulcrum  is  *;  and  aa  each  of  the 

rcf<rs0t  bear  equal  mtrtaoftlie  weight  of  lOH  Hit. 

wo  rejireicnt  the  whole  weight  by  two  distinct 

weichts  0  and  k  actlns  i^wn  the  uuiiils  b  and  a 

»t  vit  (ntt  da;  anil  if  we  tvuin  the  ntojwr- 

tiona  ifirsBlS,  ttm,\(i,  and  b  r=3,  we  hare  a 

weight  t  OD  one  ude  of  the  fulcrum,  at  the  dii- 

tJiiM  of  b,  wboM  quantity  ii  ii  ;  and  ve  have  a 

Mwcr  of  U  actiag  on  itie  opposite  side  of  the  fulcrum,  at  the  distance  of  3. 

Now  il  will  easily  be  seen  from  llu'  principles  of  lhi>  lever,  thai  g  will  auitlAii)  k 

i]uaulily  equal  in  1  li,  coiii<ri|iiriii1y  there  will  remain  a  weight  of  37  acting 

Old,  to  be  kept  in  cquilibrio  by  n  force  applied  at  d;  but  <d  it  3  titnrtsA, 

therefore  a  power  equal  to  !>  applied  at  d  would  batalico  a  weight  of  17  kiIbc 

at  n ;  wlucb  It  |irecliely  iht  *ania  result  a*  was  obtained  by  tho  rule  beiore  taid 

down, 

CRANK.  A  short  arm  or  lever  Aud  1«  a  (halt  In  any  machine,  and  set  in 
notion  by  a  connecting  rod  prococ^ng  tnta  aoine  etiicr  pari  of  the  machine, 
which  ha>  a  leciprocaung  motion  to  and  fro.  T«  obtain  a  continuout  rotatory 
motion  of  Ihe  crank  andiluft  It  1«  iMCiwaafy  to  fix  upon  the  *haft  a  fly-wheel 
of  euiisldata^y  larver  laifiua  than  Ilia  omk,— Air  when  lh«  connecting  rod  lies 
in  Iha  mbbb  dlicetion  or  ligfal  line  aa  the  crank,  and  no  longer  forms  any  ai^le 
whh  it,  it  oan  Imv*  no  l*DdaM]r  lo  mora  the  eratik  to  uilher  side ;  but  the  heavy 
B]r-wb«ri,  wbid^  IVoni  Iti  greater  radiui,  haa  trarellcd  mucli  fuetcr  than  lb* 


us 


CRANK. 


crnak,  Iiat  nr<|iurr<l  a  nnriJcraUe  moiiMatum.  vhlcli  lugf  round  tl«  tnuk, 
when  the  coniicvlinf  rad  liw  ei^Med  l«  hnpel  it,  or  cAitJc*  lk«  oraKk  put  th« 
tI^Bd  poiiitt,  lu  It  b  mllvd-  Altliuugh  thin  iiK.ini  ot  obtaining  a  rotatory 
muiinii  lud  Ioiik  been  in  jwnciicc  in  varioia  ni«cbiiw»,  lu  ia  the  Itmunff-lallK!, 
ud  kiufe-griadrr't  whocl,  )'«l  it  i»  a  alncuW  fart  (hat  a  «0Mid«MtilH  linw 
elapardftltm'  tlio  inrration  m  the  *icMn«ii)iiiiocr*ilwann«Mnt|ileBiid*A<ilT« 
■tthod  «■■  ^mplofn)  to  obtain  •  rotalo^  movonxnt  from  llio  rcciproMtwg 
■etian  of  the  ragiii*  boom,  uhllai  uv«r«I  MlitiBxa,  nliiUiinc  much  <oiitri«aiK« 
ud  iojvndtjF,  ^l  which  wore  inadcqiutc  to  the  ofcjrct  in  new,  wen  fntta  Urn* 
to  tint*  inaecMd.  By  ilio  addition  of  the  rr»nk  oiiil  flr-atxvl  !■>  the  Meam 
Ugme.  (be  Uttor,  which  btfirc  wa*  chitHy  tuod  lor  putnuiiK  waitv,  hit  brcoMo 
gtmorail)'  a|>p)icablc  m  a  prime  mover  of  mncbineiy,  and  iu  vtilitr  hn,  bi  Miw 
tcquoncr,  been  wigmvnted  a  (houiniid  fold,  fiat  (J»c  ndliqr  MT  Uw  ctaMk  WmI 
fljr-whe*I,  a»  AffUctUo  to  a  ttoam  cnguio,  «aniiMa  not  laerdy  in  cdnnRioK 
roctiliTicar  into  circular  iDOlion,  but  aUo  in  gradually  ^Mtrojriag  (h«  monicntlini 
oTlhe  pinion,  atid  bringing  i(c«iitlr  (o  a  Mate  ofrnt  at  Ibocnd  of  Mehmroke. 
It  ia  a  law  of  nature  that  all  bodiM  ham  a  natural  lendencj'  to  nmrrr*  their 
Mate  or  motion  or  of  red,  nnlil  oppoood  by  (orae  external  (am.  Thii  ptvpeny 
•f  mailer  oocaalun»agrM(la*i«<rpow«rlntlie«triiitieiif;inr,  when)  a  niaMivo 
boMO,  with  all  Iti  apBwdaxe^  havB  (o  bo  remwd  •(  each  itrakc  of  thcan^iMI 
■nd  wcr*  it  audden/y  itopp*il  and  revnved  wltcn  at  ill  mattM  rekeity,  Ibo 
•hook  would  bo  to  froat  •■  opcnlily  to  dnttov  ibo  nucfiuBry.  The  Ion  of 
Mwor  omployod  b  ovweoinine  the  ^  mtnur  of  iIm  bnn  ounot  be  ■voldcfL 
W  (be  (bock  at  (he  rttenal  of  Ifaa  Botioa  iaprovento)  bymoanaof  ihecranki 
In  a  tnuMf  wMcli  will  b«  boM  OXpUlwd  by  iho  diaemn  m  the  naargiB,  Let 
«  i  r^iroMnt  ibc  ciwik  of  •  rttam  ta^pae,  oqual  to  ktlf 
tbe  length  of  Iho  Mriiko,  or  halfrf/,  and  lot  Jr  oe/ rc- 
imoeiil  tho  aomidrdo  dirou^h  widch  the  crank  tmr«b 
wbiiit  the  piiton  peiftinna  m  aliokoi  or  movto  ibrmigli 
tbe  vimce  ilf,  Noi»,  wbcn  (he  cruk  io  is  ila  prravnt 
pdtition,  the  pitton  la  at  It*  ^TMtMt  apctd,  and  IniTcli 
niih  nwirl)'  the  mubo  vdotny  «•  tho  dank,  tnoring 
tllruunli  lliu  fpaoc  tg  whilit  the  crank  ponrn  fram  o  In  e. 
But  whfu  tlie  crank  morn  through  (lie  next  purlkm  of 
ht  rovolulion  c  d,  enual  lo  tb*  faraier  porliuii  o  r,  tlia 
piilon  oaly  imovm  tbroiigb  a  apaoo  eoual  Uifdm  tho 
MMe  time  ••  h  b«rcr«  nior«<]  Ihroust)  the  apaoe  if, 
which  ii  nruly  double  g  d:  hence  u  ia  lann  diu  (he 
tnak.  by  dimi&iiliing  ihe  apccd,  la  •dimrably  adapted  for 
prtvitntiuf,'  the  *hocK  uliich  uould  b*  exprriraotd  ftoin 
loo  tuddcn  a  rcTcnol  of  the  molion.  A  want  of  a 
IhCTOugh  comprebenaion  of  the  mode  in  which  the  Sy-whcel  and  crank  nperad 
hM  be«n  (ho  oridn  of  many  altempu  to  lupnordi  ihem.  Of  thcoe  iro  alu 
oidjr  Bolice  (he  felbnri»,  which  i>  tho  invmiJott  of  Mr.  J.  .\po*y> 

At  F^,  I ,  Mge  431 ,  i>  an  elevaiiou  of  the  oppanhi* ;  o  o  >>  •  tfroog  ellip 
framooCCMitlraBihaTingfludonoaolitldro  toothed  rack  Ac.  ThiamiiiciaNp 
poted  to  be  Imnaodiatdy  connected  to  the  pision  rod  of  a  Hoam  «af[iQe  or  olhf 
rectilincol  morinc  (brt*,  (he  motion  of  which  cnuNO  the  toothed  wheel*  if  mm 
«  (tho  whwl  t  it\«Mnd  A  at  ia  ■howa  in  the  edge  new  ot  ihrai  at  Fij.  2,)  lo 
nvolvo  on  thoaiixJ,  which  aiiicominuaicMco  iti  MOtian  and  TotM  tu  wliatcttr 
machinery  may  bo  ixinnrclod  lo  it.    fg  are  two  niido  ban,  and  lij  are  (wo 

Kid*  riiigi  ur  annular  platro,  in  f^nt  of  (lie  wh«*l(  4  and  r,  which  arrvo  (0 
ip  their  Tcipoetiiv  parte  in  tbeir  proper  plaota.    It  will  bt  obtorred  ibal  (be 
frame  o  o  ■•  represented  at  (be  toweel  nam  of  iia  dncent  -  during  tuok  dtaeciu 
it  twrn*  round  tlm  whoci  d  by  mean*  e*  111*  rock  f,  and  M  the  mdm  lime  oautttu 
•  roTotutioM  of  tlir  aii* ;  by  the  ucent  of  tho  ftainc  the  wheel  d  ravolrea  thd 
contrary  way,  but  it  thrn  runt  fnvly  upon  the  •>■■>  oo  ■•  to  bare  no  In8u*nc«j 
upon  it ;  durU|[  tho  MB*  dm*  tim  oppMi*  whrel  r  breo***  lod«d  to  ihr  otit, 
and  by  meana  of  the  rack  enntei  the  oxia  lo  eoiitifiuc  ie*olrin|t  in  the  clinfciKiii 
givoEi  to  It  by  the  prvvloiit  opentlun  of  the  whrwl  </,  aa  will  be  beat  UBduntoud 
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lyui  eqUlMtianaf/^S;  which  exhibit!  the  l«otIied  whn-Ti  and  niii  dlxC'arl 
frcm  til*  Run*  and  dd*  ncka.  To  nc\i  of  th«  wlircia  d  aiiJ  e  are  lixed  ili* 
guida  rinci  kj,  and  a  diilcli  box  1 1,  which  (urn  wilh  (hr  w1ii-r1>  mi  a  imoalli 
|iarl  of  Ih<  axil,  u  ihowil  at  i  in  the  icparatc  tig.  3.  Thcie  whrnla  ire 
oluniati'lv  coniirclsil  lo  ihi.-  axii,  lu  ffivp  it  niutinii.  by  meant  of  the  chltclioi 
o  p,  ahi>:U  have  men^ly  a  ■lidiiig  motion  itloni;  Ibn  mit,  niiil  htv  conilutlly 
|»«mm)  i^joinu  Ihi  boxei  it  bj  nsuii  of  helical  tjaini;*  a  r  sound  upon  iIm 
aiM,  »ni  eoabncd  in  a  ttat,  m  itpwuawd  in  llw  fiuurr.  'the  chucbei  op  havt 
pnoTM  iDBde  in  them,**  diMra  by  lb«  MidTiairt  u  tlicm  givi-iiiii  Llic  arpualc 
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flgvrc  a  K  thNHfh  whicli  th«  MuU  1 1,  Kg.  3,  ilidc,  and  wcur*  thrm  to  btm 
nond  wMk  (he  ««U-  At  thr  kctioa  of  the  apeoratiu  may  nut  be  qtiiie  dew  la 
Mm*  of  ew  r«*d(r>  lijr  the  foiTegraiii;.  *«  wilf  jual  rcgiwt  lliat  thr  ntitiuj  of  lb* 
■IU|<i<al  frantc  condiDine  the  iid«  rocki,  eoiuH  the  wlicel  t  lo  optrnte  ufmi 
iht  ui*  by  iU  ttotimiiig  tocknl  to  it  by  the  o^^ni^y  of  tlie  clutch  p ;  biit  on  the 
matloa  of  th«  frnna  brinf;  nvorwd.  by  ihc  trcipntcaiini;  action  of  llir  piainn  rod, 
or  otlwr  rcctiliiical  moriiw  fwcc,  the  *hc*l  *  ii  rclnun]  (rom  the  ant,  and  th« 
ether  vhHl  d  bccuini't  lockod  (o  it  by  the  ageitcj  vt  iha  dutch  ^  wltidi  tajne* 
thaoxia  mimd  in  ilir  ilirrciinn  pri'viouily  gIvMi  toll.  Mid  by  ihaivpathion  «f  tha 
•llcnutioni  of  llic  frame,  the  oxii  i«  cnu^d  lo  tatal««  MtitiniHlly  !■  A*  omu* 
direelion.  Motion  it  tAvn  required  t«  bo  c«Mn«iikol«d  I*  muhiamj  at  a 
diatoncft  Awn  Ihe  lint  niuvRr.  and  ihb  k  iwaalljr  afWlad  ^  a  malalfie  iliaA, 
vtiich,  if  the  diotdiice  bctwrvn  the  mocbiiicrj  and  ihe  liti*  diovar  be  jtrtnl, 
MUU  bt  mude  vf  conaidi'tubl*  tbicLneH,  tn  prevml  iti  balac  t>tltfd  to  pie«ea 
bv  the  poKci  applied,  or  cU«  by  choino,  ttrapn,  or  Npai,  wbM,  la  pwvofii  thair 
Mffing  Oik  Uie  dnimi  or  pulley*  oree  ohuh  ibey  paa^  cauiaa  cooddanU* 
UB^CtdiMaal  I*  ik*  mocion  by  frictioti.    TWw  art  inconfraiancn  wliich  cHinul 
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in  all  nse*  be  nvoidf  cl :  but  under  Kimc  drcumilaiirpa  (hr  M\omng  mclhoil  of 
iTHiiiiniilliiig  Riviiciii  lhriiuf;li  Ihc  inniiiLin  of  ihnc  ludi  nnd  (vo  triple  ctonkn. 
coniicclmjt  the  mnclimcrv  trilh  thi<  lint  ni'ivcr,  iiii||;}it  hv  iiiliouiiced  nftli 
coniiJcrable  advflnlii);^.  TliP  npparalua  it  rfprtienltd  wilh  tlir  nxn  (if  motiiin 
lilactd  hunMiiitnlly  hy  Fiff.  I,  mid  witli  the  nxn  placed  vcttieolly  hy  /ijj.  'i. 
Ths  Mlno  lellcn  reprctcnc  liniikr  pniU  in  huth  figiura,  II  nill  W  jxri'eiTcd 
that  the  motion  mB>*  bv  in  ibo  ditcclion  ibown  by  Ihc  onovrt.  or  titt  c^iitriirT ; 
•ml  iii'iicn  il  may  be  ravened  8t  pleasure.  The  triple  ciink  a  t  r,  to  be 
put  in  rpUdon  by  any  fine  mover,  is  coiioecwd  by  tlirea  r»di  (o  a  ilnilH 
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trunk  a'  />•  H  <>r  fqiml  dinienrioiK:  snd  lu  the  eranke  project  (rata  thn  txf  at 
rqiinl  dinlnlic**,  llieie  Will  alwoyi  be  one  of  ihenx  in  a  poiilion  to  ptwduce  ft 
liiillinp  ;iciioi].  and  hence  there  will  be  nu  neeensily  for  having  t!ie  t«nil<ietint; 
rodii  >lran)!t-r  Uiaii  what  may  b«  lufltclfnt  to  inatnin.  by  tciiiiiin.  the  rrtKlnnee 
of  the  mncbine  Id  be  put  in  motion,  and  ihua  ilie  eipenne  of  Iramniilling 
motiiin  by  this  mclhud  tu  a  coniiderablt  didnnoe  will  lio  vcr^'  imiill.  The 
motion,  too,  will  be  perfectly  uniform  ;  for  ni  the  levrrajre  of  the  crank  a.  for 
loatBnee,  diminiihei  by  iti  rolalioti,  that  of  the  eurtenpoiidiiig  crank  n  will  ha 
equally  diniinished ;  w>  ilml  wlialevcr  inolioii  i*  priidiic»(l  by  the  limt  mover 
will  be  fDilhfully  traniferrrd  In  the  machinery. 

CRAfK.  A  lieht  kind  of  nlulT.  lomewhat  like  ei"^>  much  uied  in  mourn* 
ng.  Il  il  mad?  nfrow  iiilli,  j]iTiiiiir(l  and  IwlHted  In  the  Tiiill,  and  woven  witliout 
OMnng.  Crapei  nro  cither  criiped  or  imoolh;  the  firit  double,  »*prr«in« 
«  dour  nouming ;  the  latter  single,  uied  for  denoting  a  leiiti  portion  of  ftiti. 
The  iQkdeitined  fur  the  fir»t  Ih  more  twitted  than  that  lor  the  iccoiid;  it  being 
llie  greater  or  Ie«  decree  of  twiitin((,  Hpecinlly  of  the  wnrp,  which  prodocea 
the  rtitping  tiven  to  il :  when  taken  out  of  the  loom,  it  ii  steeped  in  clear 
Killer,  and  rnuheil  with  a  piree  of  wax  fur  lliat  pnr|Higtv.  Crapci  art  all  dyed 
raw. 

CRAYON  i>  a  eeneial  name  ei*eii  lo  rarioui  mjutiral  and  vecelabU  •n*- 
atancei  uaed  in  denj^ing  or  jiainlniv  in  pa<til,  whether  they  have  brni  beaten 
and  reduced  to  n  paitc,  or  arc  lucd  in  their  primitive  comiatente,  after  uwiuf; 
or  cutting  them  itilu  long  uartow  tlijis.  Id  llii*  la«t  manner  red  erayona  are 
tnad*  fVoni  rr<l  chalk ;  white.  fVom  whit*  chalk ;  black,  from  cbarcoal  nnd  black 
lead.  Crayoni  of  oil  other  coloun  are  enmpoiitiona  of  eartba  reduced  to  paale- 
The  ttnijieriiig  of  trayona  is  found  lu  Ih'  an  operation  of  Krcat  nicely,  lo 
•nid  Uicit  bemg  lo  hard  a*  lo  impart  an  inaufflciciu  auppty  ol  colour ;  or,  on 
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by  utcxplknatinnof /if.7,  vhichcxIiAiU  th«  locitlied  «hMl«  omI  iiii>dii|inrt 
from  ihi-  tnmt  aiiJ  (id*  riKka.  To  aocli  of  IK*  wh*«l»  d  uti  *  mn  (ix«il  «Ik 
guld*  riaei  A  J,  uiil  ■  clutch  box  k  I,  vhJch  lurii  aith  llio  ulicrli  on  «  wnootli 
|iM1  of  the  va*.  ai  chown  u  i  in  ibe  leiufali!  jr^.  3.  Tliete  w1im4*  trt 
■UerDaicIv  coaiivcUd  to  (be  axit,  to  giva  it  laotian,  by  Moani  of  Iha  olulch«« 
op,  olilcu  JUT*  merely  a  ilUii^  ncilMa  aloag  llio  ».w,  aii3  ar«  esailuitly 
pmiod  Dgoinii  tbo  bnx«  t  /  bf  tnanu  of  ImMu  apnAp  o  r  wawiil  ii|Kin  IIm 
Bjua,  aad  oonAiwd  in  a  taar,**  rrarMsnwd  In  lbs  flnr«.  n*dutc1iaia;ilMra 
gTMVta  niailc  in  Uif m,  a>  iliown  by  tlM  end  viawt «  them  firsR  in  llio  ir|HW«U 
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fif[ut«  »  D,  ihrouKh  wlue)i  ibe  ttiiM  *  I,  f^.  3,  diilr,  anil  ■Nure  itirm  lo  turn 
ToiiBd  with  the  axb.  Ai  As  actioD  at  the  asparattu  ntaj  not  ba  qulla  df*  lo 
Mn»r  of  onr  rcadrn  \iy  iIm  tanfiAaf,  «•  will  JiM  tvpaal  ibat  iW  lOHlqE  oT  tlio 
alliplieal  frame  raotaoiniK  ibe  ndc  radi,  cauwa  ike  vhtvl  t  to  ofmaie  iipaa 
the  aiiaby  it*  bMoniw lodied  to  it  by  the  Woo')'  uftlw  cluubp;  biil  on  iht 
iMifon  of  tbo  Cranio  bttag  Tarenfd.  by  ibo  raoprocaling  mUou  of  ilie  pwuin  red, 
or  other  roctUinciil  movuw  focecv  iha  wheel  e  it  rclcatod  Aom  ib«  ant,  and  the 
other  wheel  dbccoin«al«EUd  (oil  b^  tbo  agency  of  iboobalcfaA  wlurii  caniM 
the  axia  round  in  ibc  direction  provioiia)yg{*e*l«(l,a>d  by  tlioTrpolilion  of  the 
alMmalioH  of  tbe  frame,  the  axit  ia  eawd  u  Tovalve  MntiauaUy  in  the  auno 
direotion.  Modoik  b  elt«i  nqulnd  lo  be  oooinunicoied  i»  maehlnery  at  a 
dbtaato  from  iho  fint  monr,  and  (Ua  la  wualljr  eSKUd  by  a  metallic  ahaft, 
which,  if  the  diMance  between  tbe  nucbinciy  and  tbe  lint  mover  be  ipnt. 
mult  be  niado  of  rontidttable  ibickiMat^  lo  [tfevrail  it*  beii^  twitud  to  piwei 
by  the  power  applied,  or  sko  br  obatni^  Mr*f>*,  «r  (opa*,  whtA,  lo  ptercnt  thnir 
aUpping  on  ibe  drutiu  or  polLey*  over  wbioh  ibey  paat,  oMiiet  coniidenble 
iatpedMneol  lo  tlia  nMlkin  by  frKlioo.   ThoM  are  tneonveniaiMoe  which  cannt* 
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Ike  eUj  ft««n  KJoUna:  pwtulty  to  ihe  cote  cliik  it  u  IhUiii;  nflTi  ibc  np  adhera 
to  lfa«  pM  onljr  wUlt  «n«,  and  mikj  b«  rcocBrd  without  irouU*  or  iMMfd  (M 
tha  iral)  when  dff ;  k  a  woodm  bni  to  a»u*  in  inouliUnf;  tlir  Mj  whoa 
■nouMcd,  (liejr  are  mttaily  drinl  at  a  jtentlo  heat.  A  pat  dried  aa  ibo**,  «h«k 
vinud  fur  DM,  ia  fint  irarni«d  by  l]i«  fire^dt,  and  i*  (hctt  laid  tn  tha  ftiraaM 
■iili  itw  moulb  dowiiwarda  f  Iho  rod  cokf*  bong  fatr'mudj  damped  wilJb  «aM 
OHM  in  «Tdfr  to  IfMM  the  boat) ;  nort  ooka  ii  then  thmm  in  tUl  lb«  pM  li 


MVfTtil,  and  it  u  llicn  brought  up  gradually  U>  •  ted  h«aL    Htc  pot  b  llim 
tumni  and  &xri  iii  a  propsr  pMition  lii  lli*  Aimacc,  without  bnng  aOoircd  r~  ~ 
oool,  and  i»  Ihsn  charfced  with  cold  iron,  w  thai  ih»  incMl.  wh«n  meltfid,  ahi 
haTo  iu  lur&M  a  liil!«  li«low  ths  iBouth  «f  (be  pot.    The  irwi  la  MiJtiid  in 
about  an  bmir  and  it  half,  and  no  flux  or  additiun  of  any  kind  u  ntoda  NW  of. 
A  |wl  will  hut  09*  fourteen  or  oven  cigthlcra  luconaiio  lOflling*,  prwrUod  it  b 
not  allowed  to  oool  In  ibp  inlerrala ;  but  if  it  cool*,  it  probably  oraoka.    Tit*M  I 
pota  will  bear  a  gnalar  htU  tlisn  olhtn  without  laftiMiLng,  and  will,  coom-J 
^u«ot1y,  deliver  the  metal  in  a  moro  Huid  italc  than  tlir  bvil  Itirniiiigliiuii  pota  { 
wilL"    Cniciblea  arc  alao  aemeliiuM  made  of  povccloin,  plumbago,  iron,  diver, 
and  nialiiis. 

CRYSTALLIZATION.  Thot  pnwcM  of  nalura  liy  whith  tlio  particlM  of 
bodi»  are  arranged  •yilemtfieally  id  paMOg  tram  a  liquid  to  a  tolid  (tale.  Tha  j' 
pbenonitDa  of  ciyilalllutlan  bar*  mueb  ewaged  tlio  Btleolian  of  ni«d«ni'^ 
chonuta,  wilb  a  view  to  determiiie  exactly  Uie  diffkmt  Sgima  aMnirJ  birl 
mIU  in  ctytlallixii^;  but  it  doot  not  ytt  appear  that  any  cetUdn  nila  am  baJ 
laid  down  in  thow  cruet,  a>  tlicw  fi^um  may  bo  varitd  by  ibe  ilighleal  dmua^l 
MaiiMii  «o  that  tho  %aine  ul(  fipqucnilv  auumcB  nrioua  iigum,  and  tatjT 
dMbrent  aubttance*  wmetiuiM  |iiw«»t  ikuiaMlTea  wiikt  abaolutoly  Ike  iiwil 
brni.  Tlie  mart  diligent  obtoner  of  tha  phMonma  of  etyitallixaiiai,  •fld.'j 
who  baa  \tt*n  meat  (oceeaAd  in  deiliMJng  a  plauaibia  tiuofy  from  ihoea  obaoMl 
ntioiiB,  ii  M.  Ilsuy ;  to  whoie  work,  on  tlie  Thnru  and  Slrueture  ef  Crmlab,  • 
we  aoutd  refitr  the  reader  who  la  deailoua  of  obtaining  the  bru  inroimalian  oa  ' 
llie   fuljpcl. 

CUCUUblT.  A  obomieal  reaiel  cemnonly  called  a  body,  ntado  «f  Mrtb  or 
g;1aai,  in  lb*  thapc  of  a  gourd,  and  thorefdre  called  a  eueurblL  It  ii  utad  in 
flaea  of  a  Mill  foe  diitiUation. 

CUPEL.   A  ahaUow  earthen  vceael  tnod  in  thai  part  of  iko  protMB  of  aoaay- 
ing  lermad  cupallation.     It  ia  made  of  the  pheephata  of  Umt,  «v  tkt  raaUue  •)t\ 
burnt  bont«,  ranuntd  into  a  nMuld,  which  gleei  it  ita  fipire. 
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CUPEI.LAT10N.    A  pcMea  in  laMyniK  tot  frMlac  gM.  tiWrt,  hdiI  ylm- 

naUl  U  nut  logttlwr  with  a  ikie  prapsMim  «f  le«d  int«  »  <<qHil,  and  the  Anioa 
ii  cfcclod  by  MpaunK  thoiB  to  a  oootidmAle  hMl  is  a  mdb  or  Haall  MiilMa 
wnn  ftxed  ia  l)w  midil  ef  a  fanao*.  Tlw  Uad  continBallr  viirifiM  or  bccoMta 
cnannad  inU  a  glaMjr  nU,  wMeh  diaohrM  bH  Ibc  iropcrrMi  mFial*.  'fhi* 
Hiud  R-tan,  iriih  all  in  conlml^  loaki  into  lb*  eupd,  and  iaavn  iba  pMOoM 
m«<al  111  n  alnto  of  purity.  During  lbs  cupslktioM,  iha  Maria  nuwiag  inwn 
oil  all  tidci  of  thu  laotollic  mui  prnduee  aa  aiipMnBoe  oalM  elMulalkn,  bjr 
wlii«h  (lie  opciatat  judg«  wlictlicc  Iliv  ptoci'ti  m  gejiig  on  walL  When  Iha 
wrliii  i«  iiwNrly  pun,  c«rtaJn  widiintic  culmm  flaih  aadaenly  acnai  ihu  nir&ca 
of  tli«  clobulc.  wliich  noon  nitctnardi  appcan  ivrj  briUiBnl  aod  duan ;  thia  la 
called  hri|;liti-niiie.  and  ihnwi  llial  (h«  ojioratioii  u  anded.  After  fold  ban 
panadlba  cu»d,  it  majr  itill  oemtain  •Uhat  of  Uw  otfarr  perfect  aieuJi.  plailna 
and  dnr.  The  fonnot  k  MUoro  mupeeted ;  Uw  latwr  n  •(Tji«rBt«4  by  iha 
i^ratisn  oalled  aiiaRatton  aad  parting. 

CUPOLA,  in  Arehkactura^  an  htaaunharieal  vault :  Uii*  t«nn  m  bIh>  applied 
to  the  Aimacpe  uied  tat  melting  mm.    See  Povannr. 

CURRVINO  U  the  an  «r  papninx  tmW  «ft«r  it  bn  ban  tanned,  <rith 
oil,  tallov,  and  othitt  matlar*  ealculaWd  to  give  it  pliability  or  MppleMeo,  and 
dunliilit;.     See  Liatnia. 

I'UTLBRY  ii  a  georral  lenn  applied  to  labia  kalrM^  fark%  adnan,  poebct 
knife*,  TaMta,  lanraM.  nrnrdA.  and  loancal  Tatittjr  of  tbo  more  delkale  kiod* 
of  cutting  intlnmcncai  it  ii  d^linguUied  fiwn  e^  (oob  by  the  latter  applyiap 
to  the  Mtrapr  kiad*  of  cntlinK  inatnoMou  nnidoyed  by  ailiHcen  aad 
mcohanici,  nich  ai  ax«fc  actiM^  cniMli,  aongc^  gnnn,  tee.  i  nerettheletfi  fal 
•ame  of  tbew  it  it  nceeatafy  to  Ibe  riiiml  opctnloc  to  bave  lb«  utnoM  pM* 
cltioR  of  fonu  aiid  fliiiih  livan  lo  their  euMfagidgaa, 

CYCLOGRAPH.  An  Uattnunant uaed  fordcaeribin^  area  of  dtdea in  eaiia 
when  conpotata  eaitnol  be  emplayed.  Thi:  mint  naiplc  oyokignph  i«  thai 
oommoaly  wed  by  attificM*  in  dMoribdng  uchea  for  the  topi  of  dooia  and 
wtndoai,  abloh  eoniiiti  <t  im  Todt  oanateM  together  M  mm  an  angle  that 
the  apex  nay  loueb  Om  bigbait  mIbA  of  tbo  onne,  nhilM  the  aidca  of  the  roda 
are  in  natact  with  pooitt  nxed  in  the  estremitiet  of  the  ouire,  and  by  Iwntng 
ih*  inttnunant  rouni^  ka«pia|-  tbe  two  bp  in  conUcI  vitb  tba  piuna  M  lb* 
•xlrcmitici  of  the  curvn.  a  tTMinji  point  in  lbs  apoz  will  dncribc  ihe  re^ukad 
arc.  All  imptorvd  IiintraracDt  on  thia  prineiplo.  infenlcd  by  Mr.  Kate^  it 
dotcrlbcd  in  ibe  TVoiuocMonr  0/  lit  Soeirtif  tff  ArU. 

CYCLOID.  That  curve  which  ia  deatribod  by  a  point  in  the  circamfervnce 
of  a  titcte,  duriiu  the  mvlutioa  ot  the  ntde  over  a  fku*> 

CYDEK.  A  firmaniadbvrengapTtpantlfreBtholttlMofafiplt*.  Laiga 
quaatitiat  of  ibia  liqttev  aia  mada  onnwally  in  England;  ibat  made  in  lln«- 
Midiliit*  and  Davooahira  ii  scMvally  icoouated  auprrioT  10  any  oibtar.  TIm 
bat  pmetioa]  diradMu  on  um  ail  of  prnwtinc  (hit  Itqaor  tluu  btvo  been 
gii^n  to  Ibe  public,  are  thoea  of  Mettn.  Manhall,  doekwi  and  Knight,  &om 
which  chiaB^  iliw  luU'OaiiiK  aoeonnt  ia  «ampi)Ml>  Tbe  woceu  may  be  divlM 
inta  threa  di«iao(  aatta.  Tit  Pi^pariag  the  fruit.  3d.  Oriading  aoid  exprct«ng 
Ibe  juke.    And  3d.  PemMaling  and  boUling. 

Ia.  /a  prtfonug  li*JnU  care  ni>»t  be  l>&(a  both  aa  M  iu  prcuUar  quality 
andiuitagcof  ripeiwea.  Mr.Marthall  li  of  odnton  that  the  fruit  ihould  not  b« 
gathered  iMtll  friUy  ripc^  wfaieb  i*  wben  they  begin  t»  Ul  frem  the  trM*;  but 
a*  appifa  ripen  v«ty  nwayially  on  tbe  mmo  tn«,  ha  rceoaamtad*  that  tho  tr«M 
•Iwald  fint  be  gone  over  with  a  book  whan  tha  ftnit  bagfaie  to  Ml  naturallvi 
and  ibat  ibey  ahould  be  finally  cleared  wilb  pole*  when  all  U  ripmed,  or  the 
winter  Ukcly  ta  *at  ui.  When  ibe  fttttt  ba  bnn  gatbered,  it  li  inuni  to  lav 
lliom  In  bnapi  to  «weat,  but  thia  appcAn  to  be  only  ukAJ  for  lueb  Irait  aa  b 
not  perfectly  tip«t. 

ad.  OnoiAaf  omJ  Prntiag.  TW  grinding  ii  uauallv  perftmied  In  ■  mill 
neaitv  retembfiiif;  a  lannor'e  laill  for  gnndiiig  barb,  aitd  ocmMaie  of  a  millitone 
from  2|  lo  41  feat  in  diameter,  from  9  1*  10  tnohe*  ia  tUekMOi,  aad  1 1«  S  toot' 
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wtight,  and  running  mi  It*  «^  In  a  draiiUr  vioiie  irouj;)).  Tli*  botlom  of  Ltia 
traajth  ia  which  llie  (tone  nini  i>  cnmcttluU  widd  llian  tho  MoDe  iWtlf;  tlu 
Inner  «iil«  of  tho  grooT*  rim  perpmfoululy,  but  ibe  outer  tiit  ii  bevelled  la 
■uch  a  nianiwr  u  to  mak*  iha  trough  6  er  8  iaeliM  vidvr  ni  top  than  at 
bouora.  Tb>  runner  or  null>l«cie  tnniii  apon  »  long  ihaft  or  axla  yawing 
through  iu  ocnin ;  the  inner  «nil  of  the  ihaft  rsili  upon  a  pivot  in  tho  ocnlra 
of  the  mill  bviL  ■till  tho  ouior  oncl  vxunilt  bavond  ih«  clmuar  trougb,  and  b 
there  connected  witli  ntpring  bar,  lanUch  a  none  iaaltacbed.  A{^cr  live  fruit 
(a  gTeuiid  it  gencnlljr  rtmaiai  mum  tune  bvlbre  it  ia  prtaied,  to  lUuw  ilie  rind 
wd  taada  to  oonimunical*  thoir  virtue*  to  tho  liijuar :  frocn  [««!v«  to  aiuaa 
hour*  i*  Mifflcicnl  far  Ihi*  purpon.  In  order  to  prr«  the  fruit,  or  pommw^  i 
h  ii  nov  oUled,  it  ia  fuld«a  up  in  piMi*  of  hair  olotli,  or  plaotd  betxen  byr 
of  cloan  awavt  *tn«r  or  md.    Tho  bed  ot  iho  pr«*iv  <*Uch  h  about  S  fe 

auarc,  •hould  be  mado  cntircl*  ijt  vood  or  (tone,  tlie  prietice  of  corerinR  it 
th  load  bcdng  Fxlrciiitl;  pmiKiou*-    It  liaa  a  oliami«l  cut  a  few  inches  vilLili 
ila  outer  edge*  to  catch  the  liquor  u  il  ia  nxprtwed,  hfttiiig  imdur  it  a  tunc' 
Crourii  or  wooden  veiaci  to  receive  iL  Tboprcu  ii  nurknl  by  Icrtn  of  ditfeieut 
longlli*,  (ir*t  a  itiurt  viiv,  thi^ii  a  lonf^r  otif,  both  wurkcd  by  lumd,  and  butly  i 
bur  S  or  9  fitnl  lon^  worked  by  ■  CApiton  or  windLiu. 

3d.  /VnanMaiiou.    The  common  prectico  i*  to  have  the  liqoor  tunned  ioiMa 
diatelf ,  and  lo  till  ihotn  (|iiiti<  full,  but  it  Is  more  projici  lo  Ivdve  a  imall  raoce  to 
Infilled  up  aftonirardL  Naftrnient  i« added,  uinmnltliquon,  but  Mr.Mar*ball 
think*  it  would  be  dciiiable  lo  do  »,  ni  il  would  morv  ipccdny  determine  Iha 
fannriitalion,  wUitb  at  pci'Wiit  ia  vi'ty  |<rtfc«rIoua  aa  to  the  tune  of  ita  ooni- 
tnoncamanl  and  it*  diimtion.  Tho  procon  of  fernwDtalioii  b  vatioiuly  oendoctad' ' 
by  different  cyder  firaveri,  lome  eiideivourinK  topravnote  it  maapadouic 
KM,  whil«t  olhen  eudtAvour  to  repnrn  it  by  oiioloaing  the  liquor  in  hogahe 
and  oxcliiiliii^  iho  lur.     After  remaining  a  certain  tiiiio  in   the  Cmnentin^ 
voiael,  il  i*  locVcit  oil'  from  the  leys  and  put  into  a  &esh  cask.     A  &c*h  fe^l 
nit^tation  titiuijly  coniuii>iiCM  alliT  nuking,  and  if  it  becoiuei  violent  a  frrdil 
ntekinK  i*  necnsary  lo  cheuk  11 ;  but  if  oitlip  a  imnll  dc^u  of  frniitnlatioii>J 
laliiM  jdacr,  Ivnncd  IWtlinK.  the  liquor  m  luSmd  to  rcmniii  in  th«  Muae  catkT 
Mr.  Crocker  **vs,  when  the  rcrmeniatiun  ceasei.  ond  the  liquor  nppoua  loloM 
ablr  dear  to  Ibo  oye.  (be  pure  |>aft  ihould  be  racked  cdT  into  open  viMeh^J 
oni!  plflocd  in  a  cool  liiuaiion  for  a  dny  or  two,  alter  which  il  may  be  agatoj 
barrelled,  and  placed  in  *onie  moderately  ooul  liiuaCioa  for  the  winter. 
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DAIRY  il  the  nrt  of  monufscturiiift  varicnii  kiadi  of  food  fram  niHk ;  tlio 
!erm  dairy  ii  likewise  apptiod  to  Itiu  building  wh«Te  llioae  opcmiioiu  ore  per* 
fomrd.      The  great  variety  of  buainest  in  a  weU'cendnvtod  daby  ra^uiriag 
llio  moat  minute  add  UHiduoiu  attention,  may  b«  conocjved  ky  juil  itaun j  tlia 
principal  head* ;  namely,  tlie  prupar  elioio*,  fooil.  and  mui^menl  of  cow* : 
the  niodv  of  milking,  according  to  the  variation  of  circumitanea* :  the  manage 
mont  of  the  mtlk  and  orcwm  preporalory  to  the  makiuK  of  butter ;  the  proceue* 
of  mokinj*  butler  according  lolho  moehaiiiiui  uto<l  for  that  purpaie :  thenannec  I 
of  laakiug  tlio  varioni  kinda  of  eheeic;  the  vailing jiroaain^,  and  aalling  thtl 
mme,  dtc  Theae  important  aulgeeta,  which  (camJy  uU  within  Ibe  plan  m  thial 
work,  are  moM  ably  limt«wl,  In  oU  their  inlereoting  dMaib,  in  the  Oxfirif  Bmcy  . 
thp^Jra,  fruin  which  valuable  publicaticca  WO  extract  the  folbiwinjc  obncrvationa 
oD  the  proper  position,  Btruclure,  and  arrangement,  of  a  dairy  niid  ila  uleniila. 
Aa  mpeol*  the  dairy'limiKv,  (he  nuthac  obiL'rrfii,  "  It  !■  a  uialter  ol  conahlar-  i 
aUo  hnpOTtanco  that  buildinn  of  ibii  dcfcriplion  ihould  be  placed  >n  i   ,   .,  _ 
(ituabou,  with  rcipect  lo  tne  olbe*  part*  of  tho  &nn ;    Ihii  vill  utve  balk 
oipriKu  and  labuur,  a*  wvll  M  promote  convenience.     Another  principal  olijeot  I 
in  clioo*ing  a  liluation  for  the  dairy  ii  a  proper  degree  of  lcRi|ieraturo  fof 
OarryiDg  on  the  biiiinof  which  i>  to  Iw  Ronitiivled  in  il.     To  accompliah  ihi*, 
tlie  tolloviiig  arv  ilm  cUitf  uhject*  to  be  aimed  at.     Tlie  dairy  building*  thotild 
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fea  AmU  wMeitntiy  near  th«  *lia*l*  «r  m«  Mandin^,  tluU  Uie  milk  utj  U 

nadfljr  eniTcjrri  to  thtm,  ib»  form  Mng  nieb  u  lo  rnmUn*  »«U  with  th« 

nttuT*  of  the  oilwf  enxtioii*     I'hc  door  or  cnttAUcc  into  Uid  rooiu  ilntinMl  lot 

ihc  milk  ihnuU  be  mAJF  thraugli  lli^il  of  the  acalding  loom,  which  ahoulil  hav* 

Uie  (oppcr  Cm  Iwaclne  wamr  •iid  Mlwf  ait^Dtet,  jiMtd  io  ■  ttied  without  ii, 

llut  ibi  tiMt  mny  bslccp:  iltti^rcMAdMluiMMpaaRUe&ora  iliomniL,at««li 

being  fixed  in  the  bottoni  of  li  fur  coimjing  iha  hMUd  irtier  throuch  a  truiieh 

or  pipt  aciDM  tha  fcalding  room.  In  whleli  anollior  cock  ihuuM  iit  uxtA  for  Uio 

eMirmieiteo  of  WMhtng  muiScT  utondla.  nuatng  the  woU  iolo  thv  milk-Uoili^ 

nani,   trayt,  or  cuulen.  tlial  «ben<T«r  (bey  art  K^ir«d  hi  he  »«ldod  iha 

boiline  wAMr  inny  w  onco  |MM  tlirough  tho  whole  rancB  at  lliciii,  or  be  de- 

toined  *i  pIcMiire  in  any  one  of  Iheoa,  m  a*  t»  ef&et  me  biuincu  in  iho  matt 

cumplete  wmA  perftci  uhuimci  Mag  aAenrwd*  Ulien  oIT  bj-  a  miublc  diuii 

Niada  fev  (he  puqKMr.     Tit*  ^■MUO<d'tlw  waimbnniKh  ihn  wnll  of  ibcddr; 

;  ihonM  be  in  a  trough  of  wiBaenI  aimenwom  to  admit  ino  discbarcing  of  a  pad 

All!  ef  milk  into  It  with  ptrfeet  aafely,  having  a  hAir  aJevo  to  placed  iu  it  u  tliAt 

tbe  whola  ct  ifae  milk  nf  t]io  cowa  may  be  mtde  to  pau  through  it  into  the 

neonituy  traya  or  ooolen  in  which  it  ta  to  ttaiKl,  ■•  by  tUi  «implr  conlnvunce 

Uie  neoMly  ot  dirty  men  or  boy*  enlning  the  daiiy-haiMi>  la  wholly  prevented. 

There  ahourd  be  Ukewiio  a  Mngh,  pi^  or  MinD  «lhor  aiiaikr  coiitnvaiicir,  f«r 

the  purpose  of  oonrcying  the  warte  nulk.  wh«^,  &;.,  fniin  tbe  daicy-houtp  t« 

the  cineriM  for  coDtalninc  the  vaidi  for  the  pifi,  he    Sevna)  plaai  for  regti- 

laling  tho  lefflpetBtarc  tt  the  dairy  hire  bcva  projioMd  by  diDkrent  peraon*. 

It  may  be  accompliahed  in  vaii-nu  wayi,  ai  by  liaruig  double  walla  and  roolb, 

or  by  hollow  walla,  or  by  the  walla  having  a  vaciuly  lolt  ef  ei^ht  or  leu  incbea 

in  width  bclwccfi  tlie  Uth  and  plutrr.     A  »pring  w  fbtintain  rwiii^  iti  tha 

MttlM  of  ilw  principal  apwinpiii,  when  it  can  be  proourtd,  will  be  a  mart 

valuablo  oeo**nl*neo.     It  la  gbviou*  that  tho  nature  and  niuiibn  of  thcM 

fauildiu*  on  any  ttrm  mitt  deptnd  on  the  kind  Ot  dairy  baiioiai  propeatd  la 

be  earned  OS,  wlictbernuU,  orbutur.  or  chaaM;  and  the  alio  it  alwaya  r«gn- 

laled  by  the  number  of  cowa.     The  dliDtailflaa  unully  adopled  in  Oloutea- 

Icnhire  or*  30  fMt  by  16  ft*  fortv  MV*;  and  10  foot  by  3U  Tm  oae  hundred 

cow*.     It  it  well  known  that  wiltioul  a  tuilaUe  place  ibi  ptciirviDg  the  milk 

and  performing  the  rarioiM  aperalient,  lh«  daily  bunoeB  cannot  proceed  wilh 

any  pnapeci  S  adTaatw*.    To  prcMTVo  an  eaaabU  tctnprraiui*,  a  Mrllicm 

aspect  hu  been  nij;][«ted  ai  tho  mott  proper.  Tneee  npartnatnu  thould  be  dry, 

and  to  render  limn  dvaii  luid  •wepl  at  all  ptdoda  wtlhont  wiuch  trouble,  their 

iiluallon  ahould  bo  in   the    iiuaicdinlc   neighboiirhaod   of  a  ap'ing  at  clear 

TiTuleL    The  roof  and  wolti  ihould  nlio  Iw  defended  freni  the  action  tit  the 

ann'a  rayi  by  aliady  Ireei,  bullditiga,  &c    For  the  tnilk  dairy  two  nod  room* 

an  all  that  are  ncccoary ;  namely,  one  for  acslding,  cleaniag,  and  airing  dtt 

■HeBilli^  and  the  other  for  the  reeeption  of  the  milk.    For  a  butter  dairy  thre« 

apailmonta  wSl  be  raqntred ;  one  for  liolding,  waahing,  Kaldinc,  and  «iriK  tli« 

MlaiisitB;  one  fbr  kecpng  tho  milk;  and  one  for  chuminit  Ibc  butter.    Four 

apartinanla  at*  seeenaiy  (o  a  wcH-oonttnicted  cheeae  daiijr ;  Bamely,  one  for 

IM  neeptien  of  the  milk :  another  for  the  tcalding  oad  preaainf  of  the  ohoiae : 

a  third,  where  it  it  Hltcdi  a&d  a  fourth,  called  the  enec«c-lol),  in  whicli  llio 

cheeata  are  depoailed."     Ai  rutperla  the  dairy  uteniila,  our  writer  MniA,  that 

"the  only  proper naterial*  for  making  the  Maeoli  and  tmplan>enu  beloBsing  to 

ta  daay  are  wood,  paieelain,  i^aM,  and  alate;   they  are,  bowevrr,  inado  ineatfy 

rttf  wood,  aa^law  and  porceldin  are  loo  expentii-e;  •lata  baa  lately  been  en- 

Tfloyod  in  eoiutructing  milk  cooUra."    Tinnod  iron  ii^  bow^rar,  often  uatd  for 

Dritiaming  diahei  and  olhcr  purpeeta ;  lead  and  glaaed  eaithenwaro  form  many 

[of  the  utamiil*  In  tome  doiiiea.  and  eait  iron  haa  been  reeommeaided  fn  the 

naane  purvoae:  fant  it  will  be  peoper  to  uhitrra  that  lend  iapaiaanona,u>d  to  are 

Mmeef  the  metallia  lubttnixee  that  entn  into  ihe  oonpoatlian  *bieb  forma  the 

danng  of  enrihvnwarv.     Nov,  ilnee  milk  contain*  acid*  capable  uf  diiaotriog 

theie  metallic  comnounda,  it  mnit  foUow  that  tho  lue  of  them  in  a  diary  mua| 

b«  very  prejodicial.     The  human  oonatitutian  idrui  Infallibly  be  injured  by 

IrohibiDg  ihaM  deleteriocu  eolutieoi ;  but  the  pr^gr***  of  the  miidiier  la  Uew , 
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ktid  whtn  at  Itnglli  tli«  miKitiivf  l>  dltcovereil,  wo  «rt(lom  <tT  nttn 
to  (he  prupnr  MiiM.     Kor  i>  thti  ute  of  iron  to  bo  recommended,  for  diOMh  lln 
Mlution  in  the  Mid  of  milk  nay  be  hnmiain,  >-fI  the  milk,  buller,  and  cmm^ 
inta  whi«b  thii  •oiulioii  •nun,  inay  ba  altoivd  in  tlicii  unti'.  nnd  ocqain  newJ 
propvrtiM  Trom  it.     Th«  bc*l  rnKU  and  nlcnul*  for  tlio  dairy  are,  Uuiralbr^  I 
Utote  whidi  ore  miule  of  wood,  and  whicli  art  kfpl  in  a  twixH  ud  clean  UaM'] 
bj  dnilj  acaJding,  K>otirlnE,  ke.     Tlit  utonnli  which  ant  ni«M  gcneiilly  wuileil  I 
in  a  dairy  turm,  are  milk-piiili.  ikccli,  bowlt,  tinincn  nod  coolen^  elMr«^j 
ladinii  and  akiinming  d<ili»,  chcos  tub,  laddm.  vati,  ctoths,  and  prcatM.    Tba 
GttinK  >  dairy,  wlicr*  uie  chum  in  uwd.  with  thau  oWMili^  w91  «ott  from 
lirtiily  tn  (wnnty-four  ponndi, — ihia  i*  the  «tiiniiud  value  in  OlonocMonklre ; 
in  a  (arm  conritting  of  tirenty'fir«  or  iliirty  com  th«  osM  would  probably  be 
double  thai  Mim,  and  to  nn.  In  |>ro]>nrlifln  to  th«  Biagnltud*  of  ili«  Uim. 

UAMAJAVAG.    Thii  MiifCiiUr  name  ha>  b»cn  pvcn  to  a  prtDontiMi  at< 
the  chotniil  tree,  and  if  eniploypd  in  lanain;  m  a  Biibslitule  for  oak  b«fc  aD^l 
rail  nuU:  It  i*  thn  uilijecl  tiT  a  piOaDl  Rumd  to  CharUa  Loub  Girond,  of' 
Qu«en-4trtLet.  Snbo,  London,  in  1835.    lite  mod*  of  prvpariiia  damajftTig  U 
ai  ToDoirt:  'Vhit  extrmaJ  iliull  of  tli*  ohMtnul,  or  tli«  wood  ItMl^ialobebrMuii 
Into  luiall  plrof^  and  toakcd  tn  doublo  tia  weight  of  vater  fur  lotlr*  benn^  . 
then  bailtd  for  three  or  foiu  h«uri^  when  the  liquid  ii  lo  be  drawn  oO^  an!  ' 
llIlMvd  through  ■  cloth  or  liuve  to  Mparste  tW  librout  niuucr.    The  liquid  ' 
extract  U  now  to  be  evaporatod  by  rctutninK  tt  into  iho  boilrr.  and  lh«  ebullitiaa 
i*  to  bs  rrncwfd  nnd  ocmdiMwd  until  the  exlroirt  become*  of  the  uauatttnef  of 
jHute ;  nflcT  iliii  it  la  to  be  eiit  into  rHk«^  Bcid  drinl  in  on  ovta  Ibc  aalc^  or  at 
once  applied  to  tho  varioiu  pirnioMi  in  the  art*,  in  ticu  of  jail  aula     Olw  L 
hundred  pound*  of  oheatnut  ■Uvll>  uill  thui  produoo  about  nght  poondi  ati 
damajnTag.    The  up  of  III*  chMtiiiit  tree  contain*  •imitnr  propertie*  to  the  wood  f 
«jid  th«  nut  *brn,  but  eomlunod  with  a  greater  portion  of  nuocilag*.  Ha  buaka  , 
of  the  tree*  may  be  tapped,  the  *an  eoltecled,  and  an  ciiract  made  frora  it  hy  ' 
alnple  avaporalioii.    Iron  vrawl*  *Iiaiild  tmi  he  utnl  in  tlii^  prrpiirnlion  of  dan^ 
jilTag,M  that  metal  would  darken  th*  eiibur  afihfcxlfnM,  nwingto  tWafllaitj 
between  iron  and  lbe|>ailicncidof  Ihechntnut,  dicir  combinnlion  pToducingt  Ink. 

DAMASK.     The  name  giren  lo  lilk  oi  Imert  fabrics  with  a  raited  piittcm 

I  tb»  rifht  Mv. 

DAMASKKNINO.  The  art  of  bemtifyias  iron,  itetl,  &e.  by  making 
..DiiioDi  in  thnn,  and  fiUine  them  up  with  gold  or  mIvvt  wire;  it  m  chitdy 
Med  for  adorning  »wnrd  blncm^  toek*  of  piMol*,  Ac.     Uta  laox. 

D.IVIT.     A  prDJcf  ting  piseo  of  timber,  uacd  as  a  crone  to  hoi*t  iho  flakaa 
of  thf  anchor  ti>  the  Irm  of  the  bo*  of  a  >hi)t. 

D£AD  I.IGKTS.    Mrong  wooden  thulUr*  for  doting  (he  atom  niiulow*  of  J 
■  Ma  in  bad  wntiici'. 

DEAD  RECKONING.  An  account  of  the  prapea  of  a  reuel,  ahowtng, 
the  eouraei  *l««r«d  br  compnH,  with  tlic  diitonco  in  miln  and  fathom*  mn 
upon  Mch  coune.  Thpu  conrtei,  corrpctMi  by  allnvaDceB  for  leeway  bmiI 
variation,  and  the  dittaiicn  by  iltowniice'i  for  hcuve  of  thp  aca  and  nuTMta, 
fimn  what  bi  termed  the  cnrcccled  dend  rci-koning,  which  i«  luad  for  aioeclatnlnf  i 
the  reueVi  place  upon  a  chart,  in  default  of  oinervaiioni  of  the  celeitial  bodica 
lo  determine  the  lame. 

DF.AI..     A  iloiit  kind  of  plank  made  from  the  fiT-trao  fay  tawing  the  trank 
loneitiidinally. 

DKCIMAt.  ARITHMETIC,  in  general  aente.denolea  the  common  arilhiiKtie  , 
in  which  we  const  by  nenodi  of  ten* ;  it  it  olherwiae  and  mora  properly  called 
denary  arithmEtic,  to  dittiogniah  it  from  the  binary,  duodtnar)-,  and  other  toalea 
of  artlbmelie. 

DF.COCTK)N.    A  flutd  which  hw  b#«n  made  lo  tako  up  craUia  aoltiU* 
principle*  by  boilinir. 

DECOMW>9ITiON,  in  ClMtni*try.  the  ipparnlion  of  the  component  perta 
of  bodie*  ttvm  nacli  oilier.     1 1  h  in  general  the  cffiici  of  aome  new  nanWiMlkci , 
aonongu  the  conaliluent  peineiplea  oif  b«dic>,  the  only  cxeeptiona  blinf  ituM  I 
dncnmponljona  which  are  eflbcled  by  boat  or  electrioiiy. 
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DECREPITATION.  Thn  crMkling  «mm  «bicl>  M'lvnJ  «alu  mA*  «bni 
■DiUcnIy  l»Ml«l.  M«ammiuHl  by  a  (ioleot  exMiatinn  of  Ifacit  paMldn.  It 
hH  bvfo  MtrilnMd  te  Um  MiMn  coovpnioo  of  t)>«  waUr  iIhj  coMun  inla 
Mcun;  "bat,"  obiHTti  Dr.  Urv^  "ii  I*  tite  mIu  wbich  an  aahydrmit,  or 
coDtua  ao  water,  thai  dncntnlMte  tnott  nolentty ;  Uiom  thM  conUtn  waur 
nn«ra1l}'  fntfr  Inio  Dran^ll  li<|tiehetlon  on  bejnc  hcatH."  Satta  detrniitale 
for  the  Mno  nawn  thai  iclau,  i|iiaHi,  onit  cail  irnn  crack  «ilh  an  oxploil** 
hnt,  on  being  wddeolj'  hratiil,  namely,  ftom  the  Mnetmal  ripuiiMi  of  the 
iHmJnR  which  compOM  ibvm,  in  ixniwqaMiee  of  their  oeiog  imperftct  con- 
diicton  of  boat 

DEPLAtiRATION.  Tbe  act  of  burning  two  or  more  nibtluoci  togelbtr, 
■u  cliareonl  ami  nilrr. 

PEFLICXIUN,  in  MwbMuu,  the  brading  of  any  rnatcfU  ncpoatd  to  a 
IrAnirrtM  Aain.  In  all  bodiei  m  BUuied  dcBexion  Ukci  ptacr ;  bnl  vhibi 
tlio  (lailic  lbr«e  of  the  material  «xceodt  iha  itraining  totcv,  ilie  ddlcxioii  lalll 
be  directly  {woportionol  lo  the  preuure,  and  will  nnl  iiirrrMn  ttitt  the  Inad  luu 
ban  on  for  a  arcoad  or  two,  and  tipoa  ili  remataJ  thr  niLilprial  nill  recover  iti 
uriginal  furat ;  but  ir  ilio  lead  rxeerd  iha  elaitic  force  at  ih«  material,  the 
cxtcnaion  or  deflexion  incnuti  vjlh  lime,  a  Dcimnxient  sllanillgn  of  tonu 
•luueai  and  the  dcftenon  inereMiog  npidly  wiUi  •Krht  addiD'on  lo  the  loid, 
tVwiiir*  enitiM.  Tlia  mitlaaM  «f  a  material  lo  flaxute,  at  Mr.  TrodMU 
obacrrc^  u  tha  only  proper  m«a*aia  of  iu  rcuilanct,  when  it  la  lo  be  apptied 
fai  th«  cooilniction  of  building*,  and  that  of  U*  reauUuiM  to  permanent  alUralion 
whan  It  It  imd  Tor  maeliinet.  Aocotding  lo  Mr.T.'i*xperiiB(mti|  a  bar  of  cait 
iron,  4  feel  long  and  1.2  inchci  uiiart,  and  aiipportrd  at  botb  anda,  lualaiDtd  a 
load  of  ll>Ib«.  in  ihe  middle  of  its  length  wiiliDUt  permanent  alUralioa.  The 
deRMcion  with  lliiit  load  wni  ocM^triitli  at  an  ineli. 

DEaURE,  in  Gtomotrj-,  ihc  360lh  part  of  [he  clreumfertoo*  of  a  dreU, 
into  vhiek  munber  of  puti  all  cirdea  we  Moddeted  lo  bo  diiided ;  it  ia 
(Ddieal<dbya*mian*nc'>Tihe  top  of  tbe  figure;  thu^45«  ii  fotly-five  drgrrw 
Each  degree  It  subdivided  into  licly  amaUn  paiu,  called  miiiuits,  and  denoted 
by  Iha  marli ';  and  ihtaa  again  are  each  aubdlvldrd  into  nixty  putU,  culled 
aeeondi,  and  marked  thiu  " ;  thu*,  U"  12'  20^  i*  Ibrty-fiTC  degicci  twelve 
mlnuiM  nd  tweoiv  •eooads. 

DEI.pt  ware,  a  kind  of  potUn',  covered  uritli  on  enamel  or  wblu 
glaiinc,  which  givn  il  tbe  tppeanivce  of  poteclain.  'I'hey  are  compoMd  of  a 
faltr  clay,  with  wbioh  ii  ground  a  portion  of  annd.  that  it  may  oot  crack  or 
dimk  too  much  la  baking.  VaaiiU  tormrd  of  ihit  earth  repair*  l«  bt  dried 
T«ry  cenlly,  to  avoid  eracnng;  ib«y  are  then  »lif;hUy  bakod  id  a  fumaec^  ta 
f}rt  uiem  a  degree  of  haidnea ;  alter  which,  the  enamel,  ground  very  line  and 
dlliiUd  with  wHtrt,  i*  applied,  and  m  the  ware  b  very  |>orout  frvni  being  but 
alightly  baked,  il  readily  abMxrb)  the  water,  leaving  a  coating  of  enamel  adhetiiw 
to  the  lurfaoe.  Tbe  ware,  when  lhoT«nighly  dried,  ii  then  enckned  in  MfOi  & 
baked  earth,  and  tutjeeled  to  a  beat  eoSlclenl  to  Aue  tbe  enamel  ttniftcnlv, 
and  at  tbe  aame  dne  l»  oomnlele  the  bakinf.  Delft  ware  waa  foiiataly  mua 
chiefly  at  DelH,  in  Hcdlaiui,  mm  which  town  it  takea  ila  bmat. 

DELIQUESCENT,  is  Oinninry,  a  pteparly  of  varioui  wbitancN  (cbiefl/ 
mIu),  to  abtoife  moiatoni  ftacn  the  atmonpherc,  (ad  diuolve. 

DENDItOMETER.  An  inatruntent  Ibe  meaiuring  tree*,  invtnied  by 
kleun.  DuiKombe  and  Whiltel.  Il  ocaiuMa  tt  a  Mmiaucle,  divided  into  !■» 
quadrant*,  and  jiaAoaled  lieu  the  middle ',  umh  iba  dlaOMUt  lbt««  hang* 
a  phmmH  tot  skint  the  iatlniiHent  \a  a  vtetieal  pealtioB.  lie  principal  u«e 
df  il  H  f«T  nMvaanng  the  length  and  diameter  of  anv  tree  perpendieular  nr 
ofcllqw  to  on  luxlMntal  elane,  or  In  any  aituatloa  of  tbe  plaM  «o  wMd  it 
Kft*  i  «r  of  any  Bgvre,  whetber  regular  or  irregular,  and  abo  tbe  lengtb  and 
dianHtar  of  the  IhhuIu^  by  mere  inepectioo.  The  inventor*  of  it  have  ealeu- 
laled  table*,  annesca  to  their  account  of  ibe  initrumcnl  ilaetf,  by  the  help  of 
wUcli  the  ijiMintlty  of  timber  in  a  me  la  obtained  vlihoui  wtculitloii,  or 
lb«  uac  of  llie  lUdinK  ml*.  The  dendrwrneter,  filled  to  a  Ihoodolile,  may  be 
epjditd  lo  meaturing  Uie  heighu  and  dBiaace*  of  object*  aceetuUe  oe  inaccc*- 

3i 


4» 


DSrONATlKO  JAR. 


^tAf,  whtther  ttlnatcd  in  pUna  norDllel  or  cilil<<{iie  !« the  jitnt  on  whicli  I 
bitnimciitiBptacpcl.  It  may  be  nlaooieil  fur  taking  kIlaiHlci,«1iDlliOTv«nle 
boriionbil,  or  obliuuo,  in  any  potldon  of  Ibo  plaun  in  vhieh  tli«]r  w*  (aimc 
DENSITY  ii  iKc  proportionnle  quuitiiy  ol  mulUr  tn  bcdJM  «f  a  civ* 
na^niUide ;  lliiu,  if  •  body  ooniaini  mora  nutUi  itwn  another,  bcdi  bduf  i 
ill*  aam*  bulk,  tha  formffr  I*  mi  to  bo  mora  danio  than  th*  lattrr,  and  ilwt  I 
ptDporlion  to  iho  toUlive  quiuititin  of  nmllcr  1I117  conttin;  or  if  the  foi 
BOOT  contatna  the  •uno  qiiaalSly  of  inaltcr  as  t)iF  fuller,  but  miclpt  a  tcsi  Ixilh. 
Ita  doniily  it  gnater  la  pnnioition  ai  iu  bulk  ■•  Ic"  iliiiti  i)i«i  of  lbi>  ollier.i 
II«IMC  iho  driuily  ia  dinctly  propartional  lo  tbe  quuitity  of  matter,  and  in- 
vprapljr  iiruDoitional  lo  iho  biulc  undvr  wliicli  it  i«  c>inUun«d.  Th«  rrlaliva 
quniililict  ornidlRT  in  bodioi  are  knowu  by  iheir  j^viiy  iirwci|[hli  £ir,a«oet4ii 
Lo  Sir  luac  NpBl»a.  tbe  original  porticlei  of  mutter  Mtig  Mtu),  and  omi3 
iMUvnlly  endow vd  with  equal  gravity,  bodiot,  or  atMinlilagc*  of  moar  partict^i 
wilt  hole  a  KTuvily  propordanatc  lo  tbc  niunbfr  of  particloi  contained  in  lhon_^ 
Hence,  when  u  buify,  iniua,  or  quantity  of  niattei  it  ipolccn  of.  iu  Bei|*lit  or 
graTity  U  olwnya  unilintood,  that  b<iin|[  the  ))m)H'i  iiii>iitijn>  •:,!  iliv  (|i]juiiiiy  •>( 
natter.  The  deniity  of  bodin  ia  found  hy  wnj(hi-nif  cquu!  bulk.>  of  Mch  ;  (-Jt , 
Ihia  purjiotc  gulidi  iniint  bu  provlouily  ndooiHl  to  llie  buitk-  t1ia[w  and  nxr,  biilf 
t»eb  fluid  (houM  till  tlic  Mmc  vomoI,  in  wliicli  tli«y  iniuit  Ih:  woi^IkkI  *r|iaT*i*ly.i 
The  dentity  of  Qiiidi  may  olio  bo  determined  bj-  ihc  folloniiiK  methodi.  ^'if•^ 
hf  nwklng  an  equillbrinm  bctKAPii  tlicin,  in  lub<-t  llial  cotnmiinioaU' i  Tur  th« 
(iisnuitori  of  llio  tube)  being  equal,  and  the  wci^hu  or  qnnntit^oa  of  nuttrr  bIk* 
equal,  ibo  dciiiiliei  wil]  be  inrenely  u  lliu  alliludet  uf  ilio  liquor*  in  tlietn; 
ihac  a,  invtiarly  *t  Ibolr  bulk.  Srcondlv,  by  limnersinc  a  Mild  in  iba  fluidi, 
tlieir  dan^lie*  may  bo  tvadily  eoonparedi  for  if  tbe  aoM  be  lighter  Ihui  the 
liqiadi,  the  part  iminencd  by  ill  own  voiglil  will  be  iuvmoty  lu  the  denAily  of 
(be  fluid  i  but  if  lliv  bnily  b*  huvj«r,  no  a*  to  tink  in  llir  tiqiiiJ,  it  oiunt  be 
weighed  in  iheni  icpaialfly,  and  tbe  weight  lott  by  the  butir  in  each  will  ' 
directly  u  the  donsity  of  tbe  fluid.     Sir  Uanc  Nuwion.  and  tnutl  of  tbe  oth 

Silulosopbera,  an  of  opinion  tliM  lliorv  It  no  wivli  tiling  lu  a  «|iaoe  sbaotut* , 
all  of  inatirr,  and  that  conicqticntly  tticr*  i>  no  lubataiioa  in  nature,  oilh* 
aolid  or  fluid,  that  i>  pcrlKtty  denre :  llic  dnimt  bodioa,  acMrding  to  Newt' 
contiit  uf  much  more  porou*  >|iiicr  ihun  Mtiil  matlar. 

DKPARTUEIE,  in  navigation,  tlia  diitonec  of  aihip  or  place  lo  the  omIi 
WMt  of  any  mrridiui,  exprexed  in  mimlkat  hhIm,  wliiltt  the  diffmuce  1 
loneilude  ia  thu  Mure  dittincn  reckunod  bi  damaa  and  mlniitM  n)ion  amall 
cirdi*  of  lb*  aatth,  termed  parallcia  et  latitude ;  and  o>  ihcac  mull  drrloi 
contimiollp  decroaaa  at  they  B|mt«ach  the  polci,  and  as  ri'^ry  i-icdr,  U>(;v  <>r 
ainoll,  cimtwiu  340*,  rach  containing-  60',  the  luiigiti  uf  ih«  d<grt«*  and  mioulci 
of  lonKlnide  mu*t  vary  with  the  Uiitude. 

DEPIILEOMATION.  ITie  ootralion  by  which  bodiit*  an;  dqtrivcd  tf 
water,  whicli  ii  princip'tlly  I'lfected  oy  evaporalioD. 

DKrHLOGISrlCATloy.  The  operation  by  which  bodic*  are  deprived  of 
pblogiileoi,  or  tho  inflanunalile  prinoiple,  and  nearly  lynuDynieai  with  what  u 
now  espnaied  by  oiygenation  nr  ox!d<«tian. 

DESCENDING  CLOCK.  A  clock  «>  constnicled  that  b>-  gradually  tollin 
down  an  inclioed  plonc  it  bIiuws  the  pcoervn  of  time ;  tliv  (notion  ii  call 
DMmiGaled  to  tbe  wbepli  by  a  wriglil,  which  rcrolvo  oboul  tbe  axii  a*  tk(l 
dock  daicaida.  A  dntwing  itnd  dcKriptlon  of  thw  maehin*  ia  glTen  in  Emtnmt 
ittdkanei. 

DESIGNING  li  the  an  of  dolbeaUng  o<r  drawing  the  appearance  of  objecU 
by  line*  on  a  plane;  but  the  trrin  it  niaregeoerall}'uud<^intloui)  l<>  apply  lo  tW 
firat  akelcb  of  a  work  which  it  ii  intendvil  afterward*  in  rxecule  wiilt  artater 
MouTMy  of  detail  or  of  ftoiah,  or  upon  a  di&rent  kilIc  of  iiiaKnitude.  A 
deaign  boua  tbe  iume  tclotian  to  drawing  and  painliiig  at  a  model  doct  le  the 
making  of  a  macbine  or  bnllding. 

DETENT,  in  Ctnck making,  a  atop,  which,  being  Uftod  up  and  Irt  foil  down, 
lock*  and  onlucka  the  Blrikiog  piiM  of  a  cluck. 

UEfONATlNG  JAR.    An  appanUut  Cor  firing  a  mixtuic  of  gaM*  L/ 
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nwuM  of  t1i«  tUctHe  mik.  It  con*uU  of  a  lUck  shn  tebe,  open  M  boHom, 
but  lionnclkillr  »ni]m  at  taji,  utA  having  lawanlx  the  uji|Mr  pan  mo  tnali 
WIIV9  c«ni«i>t«il  Bita  ii,  wliidi  apjH««ch  ««eh  oibtt  irithin  thcjnrnear  tnough  lu 
CioiniimJcate  iho  eI«ctrio  (parX  Iroin  an  a^joinbg  miicliiDv,  li/  wUoIi  riia  gaae* 
are  fired. 

DETOKATING  POWDERS,  or  FctuiKAnKo  I>«wn»«.  Certain  elienueal 
fcinipouii<]>.  which,  oil  beiti|;  vxputed  to  Ikpal  or  (rietio'n,  explcxl*  villi  it  luud 
rii|ioit,  imiiij^  lo  urir  o!  iiu4«  of  tha  cnixtilticnt  part)  aitumnig  thr  rtailic  >Ml^ 
Willi  •iit'K  rnpiUiiy  u  to  Rrlkc  ihe  diqiUccd  air  with  gr*M  vioIfiiM.  Th*  noti 
C'lmmon  dclijiinliiig  piivifn  (vxcrpt  giiiijxiwilvr),  an  fulminMli'ig  gold,  aiid 
ruimlnuliiig  |Hiwilur.  Tilt*  Iuim  ia  mxla  bjr  trilaralinr,  la  a  varm  tniittar, 
tlircn  paiu  by  wci>,-lil  of  nili«,  i«D  of  c^rboiulc  of  polaiD.  anil  one  uf  Ibiwcr* 
at  lutiilmr.  When  fiMtd  in  a  1a(tle  and  llivii  «i)t  on  thu  On,  tli*  wlwl#  of  tiia 
niflli'il  fluid  cxpl'Hlca  with  an  intntnabis  aouc,  and  the  ladlo  ii  eniniBanly 
diilij^ircil  u  if  it  had  ncivcd  a  ttnag  bluw  ilownwardi.  If  a  aulalion  M 
];oI(l  bu  pr<M>)pilati-d  br  ammoiiia,  Uiapiiidiicl  will  b«  fulminating  golil.  Tha 
iirt-riiilUb',  uriinriired  By  lUtralion,  aiid  WMhed,  mtut  be  driod  without  haat,  aa 
II  it  liable  to  explode  with  no  great  iumaaa  of  icmpFraturu ;  nor  miitt  it  be 
put  inio  a  botlle  with  a  glaa*  ttoppvr,  aa  ilia  friotion  of  ihli  voidil  aipoie  the 
operator  m  tUn  unic  rjuager.  Ixu  iluw  a  Krain  held  aver  ihc  IU.inc  of  acondla 
exploJo  with  a  vi^ry  ilurp  nnd  toiid  ooiae.  rulmiiiating  •ilvcr  niny  li?  prtpKKd 
aa  followa :  powder  uiiu  hiinilcvd  |;raiiia  of  niliatc  of  •tlnr,  put  ilif  {mwdpr  Into 
■  gUa«  vaual,  oiid  pour  upon  it  6nt  an  ounce  of  alcohol,  and  then  at  much  con- 
CFiitnitMl  nitroui  acid.  Tho  iiiixtiirr  growa  liot,  boiln.  nnd  ati  dlier  la  visibly 
(iimird,  iliHt  clmngHaliito^u.  Hy  dugT«a*theUquar  bncotiirt  iriilkv  and  opiupir, 
nnd  It  nili'd  wiih  umal]  wbile  cloodL  When  all  the  )trey  powder  hiu  taken  thu 
fbrni.  and  tlie  liquid  hu  acquir«d  oonaiilcnoy,  diilillcd  wntvr  nitut  b«  imme- 
diately addfd,  lu  «iLt|)«ud  ebulhtimi  and  fa«T«nt  the  mattar  ft-oui  living  rtd!«w>lT«d 
ani  baoemtng  a  m«c  Mlution  of  *il«er.  The  while  proripiiate  it  thm  to  be 
odlMed  nn  a  filter,  and  dried.  The  feree  of  Ihia  pawder  ^aily  cxcetfla  that 
of  fulminating  nrnvioy :  it  detunatM  in  a  tmnendou*  manner  on  being  •cartel)' 
lourh(<d  villi  ii  gUa*  lulie,  the  ailrtinlty  of  which  hoi  brtu  dii>]>Kd  in  eiHKitn- 
Irated  HilptniHe  acid.  Fulminalins  mercury  wa)  di*covcred  by  Mr.  Howard. 
A  bundivd  grains  are  to  be  diaaolvad  with  haat  in  an  ounce  and  a  half  by 
ni*aiur«'  of  nliric  acid.  The  Milntion,  wlitn  cold,  la  lo  b«  ]>uund  nn  two  ousim 
meoiiirca  of  alcohol,  and  heat  applied  till  an  eOenaaMnce  is  excited.  Aa  aoMi 
aa  the  precipitate  in  tluuwii  duwn.  it  muil  be  colleettd  on  a  filter,  lb«t  the  add 
mav  not  rraci  on  it,  woalicd,  and  dried  by  a  verr  gentle  liaal.  Il  datonaUa 
witn  very  little  heat  or  friction.  Three  pMU  «f  elilorale  of  potuh,  and  one  of 
sulphur,  triluKili-il  in  a  melal  mortar,  rauw  numerous  aiiomah*  detonatioai, 
like  the  cnu'ki  uf  a  whip,  thu  refwrla  iif  a  pl)lo1,  or  llie  An  of  imiikotfy, 
acrordiiip  to  the  rapidity  nnd  force  of  the  pTeioare  emuloytd.  A  few  f[nuna 
slnick  Hiih  it  haninifT  oa  an  anvil  explode  with  a  nulte  lik*  ikat  of  a  nwuket, 
and  terrenla  of  purple  light  aopear  around  it.  SU  parla  of  tbe  efcloralo,  onn 
of  snlphur.  Mid  one  of  obaraMl,  detonate  b]r  Ibe  H«ne  meaaa,  but  OMaw  ilMMgly, 
and  with  a  reddte  tlam*^  Sugar,  gum,  or  charcoal,  mixed  with  the  <tiloiata, 
■nd  liird  or  rabilila  oiti^  aloohol,  or  eiher,  and  mad*  into  s  paste,  detonate  vrvy 
strongly  bi'  the  itn>k«,  but  not  by  Intaiation.  Some  of  tbnn  lake  Ibe,  but 
slowly  anil  fay  degree^  In  aulphurie  add.  Fulminatiuiia  ef  the  most  violanl 
kind  require  ihc  aieneyof  atote  arnitroocn,  as  we  see  not  only  in  Its  coniftonitdt 
Willi  ilie  oxides  of  com.  diver,  and  platina,  bnt  alM  siill  wore  remarkably  in 
its  etdorida  and  iodiaa,  nMch  Ibtm  the  tw«  most  violMit  deiooaiing  compouiidi 
known.  The  tirat  of  iheir,  via.  tbe  ebloride  et  aaole,  wai  diu«v«-rrd  in  ItH'A 
by  M.  UuIanB,  but  its  nature  was  linct  inveatigaled  by  Sir  H.  Davy,  who  was 
twice  M-riiniily  woundad  by  axplotion*  of  iha  aubstanca  wbUit  ofNvatiiu;  opM 
Il  it  mar  be  prepatad  aa  fellows  :  put  into  aa  eeaporatinf  pofVelain  umni  m 
aoluiMin  or  one  part  «f  nilial*  or  muriala  cf  aniMMiu^  in  ten  parla  of  walar 
Iwattd  to  about  100*,  and  InreM  iiitu  it  n  wida-anouikad  Uula  AlUd  arlth 
(Jtbrine.  As  tbe  liqnid  aneends  by  the  condonialiota  of  the  gaa,  oily  looking 
drop*  are  aetn  Ooating  on  its  aurface,  wUidi  mUmI  Icgethcr,  and  fidl  (a  thn 
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botMm  in  lar^f  glulmlei :  tlUi  i*  cltturldt  of  acol*.    Ry  pnlliac  ft  lUn  I 
nf  comrann  wl  St  llio  bnUom  or  ihn  biuin,  wc  pm'cnt  tlie  OtMnpodtlM' aq 
ihfl  (;Iil'>riil*  of  ajtolc  by  ihc  kmmonutMl  hII.     It  iliould  be  pnparmi  only  (n 
my  tin»II  ^wntilir*.     A  inuU  qiisntity  of  it  Ihiown  into  a  gloat  of  olirn  tnl, 
nnifliKnl  a  raoti  viiilant  rx|>1nMai>,  and  lh«  ^1»*.  aUIinutth  a  alretig  one,  «u 
bnken  into  fnfcmniti.     Il  otio  doMnatca  Rlron^Iy  nbcn  brought  bl«  conUfI 
with  phoiphonu  «n4  many  of  iu  oomjiouiidi,  wilh  varioiii  fixed  oiU,  with  All j 
ortufpenunf.  lupltlbo,  (used  poUtb,aqB(iot»ammanI«,nltrou*gM,and  va-'- 
ollipr  iithiuiiMK.  bill  not  wilh  lulpbur  oi  rrma.     Iodide  of  aioCe  may  ba 
Tcadilv  prrpnreil  by  piuting  puWcrulont  iodico  into  oommon  water  ofai 
Il  i>  pulrrrulent,  and  of  a  brownith  black  colour.      Il  dvtoiiAin  fiom 
amaUcat  thock,  and  ft«nt  haal,  with  a  ferbtn  violet  rapour.     When  preperlyl 
ntvparod,  il  ficouently  detcnatca  (ponUncoiuly ;  henee,  after  the  bloek  powdarj 
M  nnacd,  and  the  liquid  ammania  dfcanted  oil',  the  oapwile  ahunlil  bo  left  inl 
ptefaci  mra*r.     Dr.  lire  [nriitioni,  that  in  imiitrirrrinf;  a  UlUr  uf  It  fTotn  aA 
aaptiile  nf  pladna  to  a  pioca  of  paper,  the  ohote  eiplodtd  in  hi>  liandt.     It 
•kould  therefore  bo  prepared  with  the  greaUvt  rare,  and  in  only  rerj  HMdl 
fuaMilif^  and  should  not  be  preatfvod. 

DIAroUSTlCK.     Tlio  coniidfratioD  of  tlic  propcrtiei  cf  loimd  ntneui  I 
pOMinK  thniiisii  diflcmnl  medio. 

DlACUN.^L,  in  Ueonictry,  a  right  line  drawn  aaoat  a  figura  Iron  dw 
vertmt  of  (iiiF  angW  to  the  vertex  uf  auotber 
UIAGON.M.  SCALE.     See  Scalr. 

DIAUR.^M.  A  ge«ni«Itical  •choroe  for  the  expWation  of  the  proMXtiM 
of  a  fi^rc.  or  for  tbc  illuolntioD  of  ntacliliiery ;  in  wliieli  cue  it  diflen  froni  k 
drawing  by  Ilia  nana  baing  NprtMtiled  by  tingle  linei  willioul  any  brtiadlh. 

DIAL,  or  SUN  DIAL.    An  tnatniMmt  for  mcuurinK  timo  by  meant  of  a 
aliadow  coil  by  tlie  tun  Mpon  a  lurface  properly  pluenl  fur  tlie  purpote.     Sun 
diali  me  bii  invention  of  v«ry  ifTeiii  nnii(|uily,  niid  are  IVrqiii'ntly  mriitioned  in 
Ihe  Bititct ;  and  Vltniviut  tpenki  of  one  made  by  the  nneiciil  C'hnldco  hlalorian,  J 
Beratiw,  nn  a  rcL-lininji  piniic,  ulmott  parallel  to  ilie  nUne  of  the  rqiiinoclialia 
Btibre  llie  inrcniiun  of  clocks  nnd  watcli»,  dioln  ntfurded  olmmt  llic  only  tneMMi 
ormatiing  tile  Inpse  of  imatl  |>urll<»i«  uf  lime;  niid  diuU  witc,  tlicrFfurr,  gea»-1 
rally  to  b*  teen  in  moil  |)lacei  of  pnbllc  retort,  at  cliiirchei,  croMuayi,  inai- 
katt,  it.;  but  lince  llmt  Invcntioii,  and  the  immcnae  improvenienU  made  inj 
il;  dUt  hare  gone  grudiiuliy  into  diiuae.  and  am  nuvr  rurely  to  be  met  with  inJ 
Bnriand,  where,  indeed,  ihg  Tariahte  natarn  of  the  cUinoIc  malerialty  limlttj 
their  otililjr.     On  the  Continent  they  are  itiU  to  bo  met  »iih ;  and  one  kind,  | 
called  ihopillardial.  conttilLngufan  elegant  ttune  column,  it  frequenUy  introduced 
aa  an  nrnitnieni  in  tbv  aquuM  and  tnarkel  ptaeea.     Our  iiigoiiioui  neighbonra, 
the  Fiench.  have  likewite  eotilriecd  a  toMhod  of  calling  alteniinn,  at  Uutt  onra 
In  the  day.  Id  t)ie  iilent  pragreH  of  the  ihodow  over  the  dial,  by  mi-«n>  of  n 
unaU  mortar  titHCcd  on  tlic  mvridiiiii  lino  t4  a  diul  with  a  biitning  lens  jdaced 
over  the  loucVhola^  ju  auch  a  diitanco  and  angle,  that  at  ttxui  fe»  llie  luii 
•nriMt  en  tha  rocriliaB,  it*  ray*>  concnilrated  by  the  leu,  act  lira  la  tlif  ] 
poadir,  which  diackargaa  tlu  gun,  and  thui  announcea  the  hour  of  noon. 
"  Wt  lake  no  note  ofiitnt  Inil  froniila  loaai 
To  gita  il  l|ien  a  tongue  it  laite  in  man." 
Dialt  of  Ihia  dtaeiipllan  are  placed  In  the  ganUiu  of  the  Paloj)  Uoyal,  and  of 
the  LiLTFnibourg. 

IHAI.LiNU.   The  att  ofdrawiniT  dioli  onanjr  auifact,  iilaoo  or  ciirvod.  On 
•ceonnl  of  Iho  limlli'd  utility  of  ihii  ait,  from  llio  cwuea  bcTort  noticed,  we  tliall 
ci>nlineauriclre«l«explaininKllii<gen«r»lpTlnciple«ofdiallinK.«hiebma)*bea|Bll)r , 
llhitcnil«d  by  the  phenomena  of  a  hollow  or  mMiparent  nfiero  of  glau.     'nien  ] 
■appoae  a  I'ltp  lorepre«ciil  iheMilhaa  Irantparent.  an4  iu  oqustoc  aa dividtj 
iaio  S<  eiiaal  poita,  by  10  inanr  maridlaa  teniicirclef.  witv  ft&,  onacf  which  , 
la  ilia  geogtapKical  meridian  of  onjr  civen  place,  aa  IiOndon,  which  it  tuppoatd 
■I  ihe  pohil  «:   Olid  if  the  hour  of  13  be  marked  upon  ihkl  meridian,  aod 
upon  luc  omiotita  one,  and  all  iha  r««t  of  the  houia  in  4i|ema!on  on  tlie  other 
mtridiaiit,thiwcmeri4iaiu  would  be  the  hour  «H«lca«f  Umitoni  btcauM,  aalha 
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MiB  appMn  (0  mnir«  niunil  th«  rartli,  wydi  I*  in  tlui  omtre  of  the  liiiUe 

liMTeiw.  in  tictntj-tiar  lioura,  Lc  will  pan 

from  on*  mtrMiaa  to  tnotlmr  in  nn  hear. 

Tlim,  If  the  nhcni  had  nn  iipii(|uc  nxin  a* 

r  f  P.  towninilMig  in  tlie  polei  F  >nd  I*,  the 

■hnilow  at  the  axl*,  «)ikh  u  in  ihs  titm*  plBiic 

wltli  tli«  Hin  ud  vkk  oBch  inmilion.  woold 

fall  upon  tttry  pwtieulir  mfridiiin  and  lioiir  u 

when  til*  (ua  canM  to  ilir  jiliiiiv  nf  ihi  unm- 

(Ile  nMrUicn.  and  vould,  conirqucnilv,  tHV 

ihr  time  at  Londow  and  at  nil  otiicr  jAaeet  on 

the  HBie  nMtfdiin-     If  tlii>  tplivrt-  v/vn  mt 

lliniiifll  the  mlddls  hy  a  tolUi  plane  A  II  C  l> 

in  llic  ralionnl  horiion  of  London,  onp-hulf  of 

the  mil  I  P  would  b<  nbcivv  A*  |dnnr,  nrid 

t)i«  other  brloiii  it;  and  If  itnlriil  Vatet  were  drawn  from  tlic  cciiliv  of  ike 

jJane  la  those  pointi  nlicre  ito  ««camfcrFiice  ii  cut  by  the  hum  cinlra  of  tbv 

ii|ilicre.  ihoar  linen  would  b«  tbf  hviir  lion  of  an  lintiMnlal  dial  fur  London ; 

for  thr  ihodow  of  the  ula  'oiilil  full  upon  each  jMuticiiIfir  hiillt  lilir  of  ibe 

dial  wlion  It  f«ll  upon  the  like  hour  circle  of  the  cphcre.  Theoc  >l>o  arr  fnifhor 

)M«r«tfad  in  llie  lulyect  we  woald  refer  to  Rnwnon't  DtaHim^,  and  Kri][iiian'i 

£*Harrt  OB  Mtrhnmei.     Dr.  1trewil«r,  in  the  Appmdix  la  lu*  valoibl*  edition 

of  ihi)  Utlcr  ffork.  hu  dexrihed  an  Baalenunalk  dial,  which  >cl>  ilwlf.    Many 

inRinrorii  ccnitniclimii  of  diftli  an:  alM  glvvn  in   Dr.  Ilalton'i  JViiwAwian  o^ 

Utfduditt  RTrfiiltant. 

DlAMETICFt,  in  Geemetry,  the  line  which,  pasiing  thnni;^  the  centre  of  ■ 
eirale,  or  other  curvilinear  figur«,  dividfe  !t  or  It*  otdinatre  iato  two  eqiuJ 
pMla. 

DIAMOND.  The  tnott  brilliant  and  the  mmt  rallied  of  oil  the  niinctab. 
It  i«  found  of  all  (wlours — white,  etey,  red,  bruutn,  yclloir,  gteei],  blue,  and 
Uadli  tbf  eoJontltM  vwltlM*  are  the  moit  MiMined.  Ifvi-r)'  trnnnuirvnl  and 
Bim,  (hoy  w*  mU  to  b*  of  the  Ant  water ;  and  in  proportion  >u  lliey  deovt 
DWH  lldt  tmqHtrener  ud  wmtf,  tb«v  are  denominated  of  tlic  srcoiid  or  third 
voter.  The  MtraorAan^  loilro  «f  the  diamond  ii  wid  to  be  derived  Ikun  ila 
rrfetling  all  the  Itglit  whtoh  foUa  on  it*  poitarior  aurface  at  on  aneic  of  inci- 
4aic«  pttMt  th«n  2i*  la*:  arijlicial  (remt  reflect  onk  half  tlii*  Fight.  Tb« 
weighl.  aad,  conaequently,  the  reliie  of  diamoniK  I*  eulinaied  in  oarala,  on*  of 
wUeK  h  a^al  (O  ma  cniiti* ;  and  tbr  piece  of  one  diamood,  tompand  In  that 
«f  another  of  equal  o3wa,  transparency,  y>mts,  fonn,  &c.>  >•  a*  the  M(a«rt« 
of  the  iwapeetiee  wrlghla  The  average  price  ofreucb  diamond!  that  m  wotih 
woihing  It  about  IWDpoondi  fbr  the  fint  carat;  and  tha  value  of  a  cut  diamond 
Wing  eiqiul  to  dut  of^i  tiWKh  lUaiiMnd  of  dnuUe  wdght,  cxoliUBVo  e(  the  pike 
*i  wetlmanahip,  the  eaet  <u  a  tnmigfat  dhmoBd  of 

1  carat  i £  t% 

2  ^tt« b V%*  ^  3i 

3  ditto  U S*X8  =  73 

4  ditto  it I'XS  ^  138 

0  ditto  la »<X  8  s  MO 


m*  ml*  \*,  however,  not  extended  to  diamonda  of  tnor*  thao  ID  earali 
(valua  9,700/.) :  the  laivcv  «noa,  in  oeeiiequcnce  of  th«  aearcily  of  nrchaaei^ 
beinf  diqioted  of  at  pnoaa  gtMllT  En'^or  >*>  ^^  estimated  worth.  I(  doe* 
not  appear  that  a  larger  eum  than  130,DOWL  waa  ever  given  for  a  dlaaion^ 
which  was  hrniighi  by  a  milleniaa  naintd  PSl,  fioen  India,  and  waa  henc« 
called  Ibe  Pit  dianMnd.  Diamottd*  can  o«ily  be  exit  and  pcdiihed  by  ibeir  own 
MbMance-  The  operation  b  cemmonccd  b)-  rubbing  wvcral  agoinat  eadl  ollwr 
while  roufb,  after  havies  firtt  sloed  them  to  tbe  cad*  of  two  woaden  Uoek^ 
tUek  enoufh  to  be  beUI  ui  the  hand.    'Ihe  powder  Uiua  tubbed  cIT  the  ■!•■•* 
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i»  receivpil  into  a  litlle  box  fiw  ihe  mbsrciiHmt  purpoiwi  of  frrindinj;  and  poIiMi- 
ing  ilipm.     Tlicto  op<T*t[un*  an  tB'tcttA  Uy  a  mill,  which  (iini<i  a  «hM4  of  scdt 
iron,  an  which  li  iprinktcd  Oic  diamond  dud,  iTii):rd  villi  oil  of  olrTca ;  iIm] 
jiHrticlca  of  <Ilamuad  Wcoininf*  inibcdili^d  la  tiie  aod  iron  hv  (hr  rubbing  uttoO), 
and  jirciifnlliii;  «  tciiiltijihcil}  of  uMxitliig  cuUln);  iiri;;lca  lu  (hv  lUn*  umlff 
opCTflllon.  which  ii  ihtreby  ih«pro  ntfoiditift  lo  (he  dciitcn  of  tlie  vpcikKir. 
'thp  uin«  dual  wvit  grooud  ind  diluted  wllli  iiat<*r  aiid  vincf>nr  i*  uieH  in  llie  , 
HwinK  of  dimnnmU,  wliJch  i*  pwfiiriiicd  hy  an  cxirrmi'lr  linn  iron  or  liraM 
wirv;  the  opi-raLion  boinit  (imi)ar  in  principle  tu  the  inwinir  of  blocki  of  rtonl 
for  tlie  UMt-  of  iho  ninioii,  by  nxaii*  uf  ilinrp  uind  and  a  Uluiit  blailc  of  ( 
Briltianli  are  ihoic  dinmnndt  which  nro  mt  in  tuf^i  at  l)ie  in]>  nnd  hot 
Mid  «)io*e  table  or  principal  face  at  top  ii  flit.     Roic  ilinmondi  on  quite  BaiJ 
undernMth,  with  the  uiijivr  part  cut  into  many  littli'  fnctH,  iiBMnlly  trian^n 
the  uppcrmotl  of  irhicii  Icrminatca  in  a  poinL     The  only  cliviiiicu  diArmo 
bi!lw«ea   diamond  ojid   the   pumt   rhoicoal  i>.  thut   th?   latter  contMM  ai 
fxtrrrnely  minute  portioD  of  bydrof^rii.     It  i*  taid  tlial  diamuiidi  hare  httwt^ 
rccmlly  artificially  produced  from  chnicoal. 

DlAl'ASOK.  An  intm-o]  in  muiic  tlial  expreuei  llic  or/ntv  of  the  Grccki., 
Tliin  l«mi  i«  likcwiM  H|i]>I!rd  lo  lliu  ni1«  or  tcale  wlu-ivliy  inuiica)  inttiunie 
innkm  adj'uit  ihc  plpr*  of  oignnt,  and  cut  tbe  bolca  of  hoolboyii,  fluUi.  A 
ill  due  proportion,  fut  pcribnning  ih«  tcoiei,  icmi-tonei,  nnd  concordi^  with 
jinx'ialon. 

UIAPF.R.  A  kind  c-f  clolh,  on  which  i*  formed  a  raricl}'  of  deilnni^  ebicfly 
enrnluved  for  lalilc  linen.      Sec  Wt^ivixo. 

DICE-  Sinatl  cubicjil  piece*  of  boiiu  or  ivor^,  marked  wilh  dnU  en  tmeh 
Tact,  from  one  la  lii.  I'o  giie  uniformity  to  ihrir  fif[Ure,  or  to  Kialie  ttu*  itet, 
i«  of  oourte  *  very  limple  on ;  but  the  ingenuity  of  ibe  dicv-malwr  il  calM 
ioto  acliou  to  roiidriicl  falw  or  iinliuu  dia«  for  Ibe  iharfdnf  gamimlitrt  for  him 
llwy  arc  no  akilfully  contlTucl«d  or  lowleil,  a*  t»  enaure  a  prtpondenncc  of 
favourable  chancri,  without  innirrinjt  the  probability  of  the  cnifc  being  di»- 
envcred.  Some  of  their  nefnrioiii  proceuei  are  knoon  lo  nt,  but  t(  is  nol  mir 
pro*inc«  to  rxtend  t\\f  kno«1<d^  of  to  viio  an  art. 

DirFF.KENCKi*  the  remainder  oiler  takin|;  the  1cm  of  two  quiintitioi  liMn 
tbe  |rre»ler.  " 

UIKFLRENTIAT.,  In  thp  higher  Gvom^try,  i»  u>  Inftnllely  *mall  quootir.  .^ 
<ir  put  of  quantily.  *u  tniall  oa  to  bo  leu  iban  any  aui)[nable  one,  and  it  tlu*a 
denominalcd  became  it  it  (Wquenlly  coniidcrrj  ui  tbe  diflerenr?  of  luo 
((luntitief,  and  a*  (Ueh,  it  iba  foiuiiuilon  of  the  dilTrrenliitl  calcaluo.  Tbo 
Icrm  difltrmiial  b  nlio  a]jpli«d,  in  Mocbonie*.  t'>  i  Jirioui  machinn  for  iBtpattinft 

10  n  body  the  diflcrencc  of  motion  of  two  other  biHlici  moving  in  couliary 
dircclioni ;  an  example  of  tliii  i«  ahuwii  in  ihci  Cliine(«  crane,  usdar  iha 
article  Caitu*.  For  fnrthrr  intlnneci,  ico  I'uiLcx  l)i*rKiiKiiiUL,Sc)i>w 
DirvaaEHiMi.,  and  Wnrit.  Dirri:atii-tut. 

DIGKSTt^K.  A  gtron);  >-tnel  funned  of  iron  or  copper,  tbe  lid  et  which 
aertvt  du«i<,  and  ia  made  lif;hl  by  liitin)[  or  tiri'idinK:  imd  the  «tenm  not 
hirinjE  allowed  lo  t»cope,  the  trjier  ncquire*  a  very  high  tcnipcrotiire.  \n  wliich 
ill  tolvent  powen  are  jtrtotly  incrcaii'd.  To  jirvvenl  ncrldi'iita,  n  imi.ill  wfrty 
valve  u  iiiMttad  in  Ino  lid.  The  digcilec  ii  the  Invention  of  tbe  ccli-bralcd 
PMdn. 

UlGlT,  in  Ariibmeiii.',  any  one  of  tbe  ten  niiinaraU  1,S,3, 4,  S,6,7,  S,t,Oi 
nLiri  a  nieniure  equal  l<>  ihrvi^i^iiurtcr*  of  an  uicli. 

DILATATION.  Uio  expansion  of  a  body  iiiiu  a  greater  bulk  by  ilseiin 
elatiic  power.  Il  difliin  from  rarvroction  :  fur  tliinigh  lliu  ('iPvctx  of  both  are 
nearly,  if  not  oiiil*  the  ume,  vet  the  kiiiT  utitci  fi-nm  the  nppllcntion  of  heajt. 

11  b«ii  bt«ii  oDurred  by  moacm  philoiophen,  thai  bodiei  which  have  beni 
compreued  ond  are  >£nin  >el  at  liberty  riideaiour  to  diUto  ibuniivlve*  with  a 
force  (ijual  to  Oial  by  which  ibvy  art  coinfirvMcd;  accordingly  <bey  ore  fixniil 
to  Miiiain  a  force  and  talao  a  weight  tcjuivnlcnl  to  the  force  of  c<>iiipiisunn. 
Uodio  in  the  art  of  dilating  by  their  own  cloaiiciiy  exert  a  f;ieal«r  liiirr  ul  Ihu 
beginniiig  Ibaii  luwarda  the  end,  ai  being  at  tint  inwc  compiciKd ;  aul  dia 
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peattr  Ih*  conwwiMikni  !■  Um  gnattt  i*  tlie  eliurtlr  pawtr  itnd  •ndtATanr  to 

kr«  neonuiily  rqual,  and  inay  U  taken  the  one  Tor  the  other.  The  motkm 
by  »Ueh  con^rsaiod  bodici  mitM*  theoiielvn  b  ii<u.ii!jr  accelFrated,  though 
MmediDM  not.  When  eompreiMd  ait  begmt  to  r«uiire  ilM-If,  and  dilaia  Into 
a  larger  (pace,  It  ii  ilill  coiiiprM*rd.  oc(uei|uentIy  new  imticlin  ii  coDtinuallr 
tm|irMwd  UDon  it  by  the  dilBlalivs  cmim  ;  aad  the  funnn'  remuisiAg  with  thii 
eonlinual  aodition,  tM  el^L  nanoly,  the  rrfodlv,  iniiaC  !lh*i>iiia  mrldenlly  ba 
Increated.  Bui  il  mnj  alto  liappeii,  thai  where  ine  oomprcHioti  it  only  partinl, 
lh«  motion  nf  itilalotion  will  »<A  iiiily  nut  iiicivatPi  hut  be  rvtn  irMntcil,  m 
w  liM  ttmn  whm  iponge,  tod  brcml,  gdiur,  and  other  aiiiiiloi  bodica,  at* 
coniprwwd. 

DlOPTAICS.  The  doctrine  oT  refraetod  vlumi,  whith  tnv«HlgMet  and 
explain*  tlte  cHecIa  oS  %bt  rcfraiicd  hy  ptuniiif  llirougit  dlDimNt  madia,  a* 
air,  watn-,  cIomi,  Ice. 

DlSTnX.\T10N.  The  »n  of  oUUliilnz  in  a  lepMatB  ilalc,  bv  the  appti- 
oation  of  lipaU  tkc  luore  volalik-  |»tti  of  bodJe*:  but  llie  lens  la  geMtaJlf 
limited  to  ugniTy  lliu  tffiaration  urrolalile  liquid*.  Tor  when  the  *eJat3e  product 
ia  ohtain«d  ^in  o  kJiiI,  and  aMum**  a  aolid  furn,  the  e^NvalKni  it  termed 
■uUiiDation.  In  the  diilitlalion  of  liquid)  the  moat  volnlil*  parla  Mng  in 
vapour  Jint  are  coiulucted  to  variouilj'  diipowd  rcfriKcroton,  uaually  eonmoaod 
of  Milal,  and  turroundod  with  enld  wntvr,  wliirli,  abttracliiig  a  portion  oi  heat 
ttom  iho  vapour,  it  liccomet  comlcnird.  and  aimiiivii  a  llifuid  fotm.  One  of 
llie  prinaipaf  applicubuni  ufthe  »ri  oTiliiiiltuiion  iiilieprepamdanoripiriRioiu 
lii(Uor*.  wbtcli  U  utttallr  illvidi'd  into  two  licnnohi's.  'I'liv  littt,  Iprninl  Jitiilatipm, 
eontitU  in  ipparating  llic  npiiiiuoua  parli  ufll-riiicntrd  liquon,tnix<-d  Httlialatuu 
portion  «f  watrt.  From  the  liKcd  or  nonvoUlil?  pntiJi ;  ond  In  the  Ia4l«r  branuh 
lenncJ  rerl^fitttlion,  llie  tpirit  il  c<iiicpiilniifil  niid  |mriticil  primripolly  by  meant 
of  rodittillatlco.  Having  already  titiawd  laiLily  upon  the  vorioua  motboda  of 
(frMlne  thtl,  underlhoTiMd  Alcohol,  wc  ^bU  in  this  place  limit  oiinelvra 
principally  to  tfie  deioriplkfi  of  the  pre|iatBtary  pmom  o/diMillation,  logMhar 
villi  i-imi-  of  the  moM  approved  apparelua  enipiuyud  ifaereiu. 

In  [,uiid<in  and  Ha  nnghbourtiood  the  pr«OBU  of  formioK  the  wath  tot 
diil!l)a|j<in  i>  the  Mine  ai  in  brewing  for  beer,  except  that  no  Iiom  or*  vm^ 
and  tliat  iiulend  of  boiline  the  wort  llipy  pump  it  into  oooleis,  OM  afterwardt 
draw  it  into  barLt,  to  bv  uian  JvruHiiU'd  with  y^AiL  Durinc  lb*  forrariitalian, 
coiMderabti.'  attention  thould  bo  paid  lo  ilic  lenincreuiro  M  the  liquid,  which 
ahould  be  >lcnilr!y  niuhiloined  at  about  TO*  Falir.,  asd  the  A'raioiitalMin  i* 
continued  nuiil  llii-  liiiuor  f;rowi  liitt  and  poitgcnt  lo  the  tiutr,  bill  Mil  an  long 
a*  to  ulluw  acnloui  rurniciuatiuii  10  oOmmeiKe.  In  tliia  lUlc  the  wnih  it  pitc 
into  Ibc  ilill  (cf  which  it  alioahl  o«cupy  about  ifaroe-fourtlii),  and  djtlillod  with 
n  eenllr  fire  u*  lung  a*  a»y  *l"'it  eouie*  oi'rr,  wliieh  It  cenerally  until  ahoiit 
ha!'  lire  Hkuli  il  cmuumod.  'rlw  form  of  the  common  itjll  ii  toowtU  knoaii  In 
nerd  any  poriicular  deicnption.  It  scnenliy  toniiMa  <ir  ■  lai|te  boiler  mad* 
of  KDpper,  and  Hxed  tn  motfliiiy  over  n  fite^locs.  The  boilpr  hai  a  head,  or 
Fapilal.  UH  il  i*  cnJIcd,  wliicb  ix  uf  n  ([lobular  l«nii,  to  whtdi  la  Mldervd  a  neck. 
loriiiiiitf  nil  arch  curved  downKaiili,  nnd  Ati  into  what  i*  called  the  worm  :  tlue 
it  a  Iniif:  lube,  made  genetalty  of  pewtor,  of  a  gradually  IncreaiinK  ilianieMr; 
il  ia  euctcd  louiid  in  a  tplral  form,  and  anckawd  in  a  tnb,  wliidi  ia  kept  llHcd 
with  eiiltl  wnirr  during  diatiHauon.  Thai  odebnled  philoaoplMe  and  uiechanic, 
ilia  laiL-  Mr.  Watt,  bAving  axenained  ihal  lii|aldi  fasti  in  vacuo  nt  a  mMcli 
l»>er  criimcrnlute  ibun  w)it«  tiiidi-r  the  prteNN  of  tbc  atMOtpliivo.  MidMvourvd 
lo  luni  l)ii>  circumtlnnc*  to  adiant^e  in  diatiUatien,  under  (he  idea  that  leu 
Itael  and  sIni  Uh  water  for  oondewaliaa  woHid  be  required  ;  but  fuund,  by 
expetiment.  liittc  or  no  advont^e  In  ihit  reifwct,  U^  lalvnt  lieat  ufllw  viifour 
beuii;  nearly  ihv  tnmc,  whrther  fomod  in  roona  or  undev  tbe  nraniM*  «!  iIm 
Mmoepbera.  Tlie  idea  of  dialilhUion  in  vaoiio  wai  wiboKpienUy  taken  np  by 
Mr.  Tritton,  aa  aflbidinit  a  aeana  uf  ptavmting  any  empyTeumatic  iLxnir 
bcfaig  fan  parted  to  the  nnril  by  tlie  bumiueof  onyimuiMconiaiiKd  in  the  tild, 
••  n^oat  <«iuUarsb)y  laM  IMD  213°  Kaiir.  it  luUkKSt  W  «ania  the  waih  to 
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boil  npIiUy  in  vncuo.    tht  ftnopxisl  diuran  eibibil*  a  Ndinn  of  Mr,  Tritlon* 
qipannu  for  duiilling  lit  vmuo-    A  !■  Ill*  hedy  uf  Ibv  Mill  j  B  b  a  water 


bath,  into  «liich  lliu  body  of  llie  ilill  ii  inimpned ;  C  !■  (he  Ii#nd  er  caplUl, 

D  the  iicfk  of  tite  mnic,  which,  nirvine  downwirdi.  ii  nnncctRl  with  a  pipa 

that  cnlim  the  coiidcntinK  rnupl  R ;   f*  ia  a  rdVi^raiifr)*  or  oloM  vrawl.  eon- 

taininfc  cold  vatcr,  fur  cun verting  into  liquid  llic  fpiritiinu*  *apaiin,  wliWfa, 

Imving  bvvd  niiivd  in  tli#  Blill,  uri'  I'lUilAhird  in  thv  wikI  tl.    Frnm  the  bottom 

of  thu  vt*»c\  V,  a  pi]>c  iuuM,  for  conVDj'inf;  thn  lliiuid 

and  cho  vapour  not  yi-t  contlfiincd   into  vi>wic]    (i, 

wbioh  briiu-  turrniiiKlvd  with  cmhl  wnlfir  conuinml  in 

■h«  vmkI  11,  net*  nlio  ai  n  rcfriitPratoiy,  and  rvditvei 

thr  whole  of  the  (mi lining  mponr  into  a  liquid  alntr. 

I  ii  on  oir  pump  fur  i-ffi-ciiug  u  vacuum  In  lat  vciii-Ib 

AEG:  K  i*  0  mop-entk  for  cutting  off  die  cnminu- 

nicallon   bolwren   the  vruirli   U  and  U.  when   the 

oenttnti  otO  urr  drawn  oiF  by  lh«  cock  M,  by  which 

m«ani  a  vacuum  it  iirrMrvi'd  dniln^  that  ojxratloiii  is 

the  TeaicI   E  and  the  itill  A.     L  u  an  air  cock,  (o 

ndmti  air  into  the  vciwl  G.  to  allow  tli»  conl<nti  to 

run  out  at  M  ;  H  i*  (Iw  diu,-liaft-T  cock  to  the  dill  A. 

It  will  be  Hcn  tlint  the  )[miTcil  heat  to  which  tho 

mutter  in  the  alitl  can  be  trulijectrd  can  never  cxoccil 

'iyi'  Pnhr. :  km  upun  i!u-  prrwuru  uf  tlic  alffio«ph<ira 

being  removed  by  meana  nf  ilie  nir-pitmp,  (he  dja- 

liltation  ii  effected  nX  the  low  lempi-riUure  of  133"  ('ahT.. 

by  wliirli  RicHiii  all  injury  l«  iha  flavour  of  (he  tplril, 

hy  curbonixniion  of  the  nialtrr*  contained  in  the  iiill, 

i*  entirely  avoided. 

Dr.  Ariioti,  in  hi»  iro»k  on  (be  ElnnrtU  ef  Phyikt, 
pronoaci  a  mode  of  diiiilling  or  ctKparntinji  in  vactiii. 
wiLliout  the  aid  of  un  air  jHiinii,  by  Ktuply  eilabliahing 
a  comnmnicatioii  brlw<vri  a  clone  ilidillhig  or  •**!>»■ 
ritinK  TcucI,  nnd  the  lop  of  a  water  barani«tcr.    'rha 

trinciet*  of  Ihii  method  uill  bv  rtodily  conprehmded 
J  MMtring  to  tliv  BiinoMd  diagram  and  It*  accom- 
panying ftxpUnation.  a  i«  th«  cratwralinR  vctwl  iir 
(till,  Uie  neck  of  which  eomnniRicatn  with  n  iironft 
vrttr\  b,  fonsdnf;  tlie  ton  uf  lbs  haromclfr ;  from  the 
under  aide  of  i  vnertit  a  lab«,  ptunKing  in  a  «m»II  vroel  4,  aitiMled  36  AM 
brlow  tin  button)  of  b.  Tb«  cocka  at  i(  and  r  facing  ihiit,  lh«  vbmcI  b  anil  tlba 
ilv>cendi»B  pipe  arc  lobe  filled  witb  waiur  tlmogh  a  cock  e  H  tho  lop;  th«ii 
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tlii)  cock  btiiiK  ihul,  and  th«  cock  at  i  oponed,  tlia  waUr  Bill  ttnk  4own  out  of 
the  v«Md  6  ODlil  th«  columa  in  thr  IUm  be  onljr  34  fert  high,  u  nl  /,  ibit 
b«la^  ibt  baight  whldi  thi  atniMphnrc  will  )nii)>aTt  On  e^Niilag  a  cominu* 
nicuion  b«(ww  dio  vhmI  «  ud  Ibe  vaeuam  m  i,  t^  opention  vet*  cm  m 
dMirttL  miti  th«  «t«aai  srmng  from  a  miijr  be  cotnbntljr  con^Mited  hx  allowing 
B  imall  ttnam  of  waUr  to  run  Uirough  h  from  aboTC,  In  cMta  whore  It  la  aaufjht 
to  concentrate  <uif  lipoid  tnaia  vacuo;  but  fardi«tillati«in,  vheretbrcondpined 
voDoiu  u  llie  prodticl  wbich  la  MUgbt,  Ibe  wattr  Btlit  b«  applied  txumnny  (a 
b,  ty  pUcleji;  thai  vcHel  in  motlMr  tcmoI  f.  kept  eonttuitly  fuQ  of  ntcr.  If 
tl>e  *Muuni  bt-^oivs  ittUcjti  by  the  accumttlation  of  toe  air  ficriuleil  in 
bofliog;.  it  may  U  «MQjr  rMMrcd  Vy  raAUbe  A  u  al  flnt.  Dr.  An>oU  tUl«« 
thai  he  planned  tliia  unngtinnit  i«  a  riropM  ifpatnta*  for  the  prepdntion  of 
,  medicbal  pxtrwli^  a*  mtnj  walny  extrwrta  fr«n  v«g*tablM  hat«  ibrir  virtuM 
|jnipain>ii  or  di'ttroycd  by  a  beat  of  312*;  but  wbra  the  water  a  driven  ^  in 
r^Mua,  the  tcmporaturc  neid  never  be  hifthet  than  blood  heaL  The  docter 
fiirtbrr  uUcrrn,  lliaithiii  plun  app«sii  "  parliculari*  ««lliull«dtothe  coloniM^ 
wUrrc  air-niiinp*  and  nicer  maehiarry  can  with  dlffleulljr  be  cilber  obUincd  er 
managed.' 

TheanntixtdeneraTln^repnwataSir  Anthoejr  PeTTier*!  bnprovcd  appanlua 

lor  dinilbtion.     The  object  of  (bla  umntioa  »  to  cause  the  liailid  to  Sew 

Ifradually  over  the  braud  aurfiKe  of  (lie  body  of  ibe  i>i!U,  «Dd  dnit^  ila 

'^f«CNat  b>  give  out  Ita  ipirliMNM  vapoar,  nad  to  maintain  a  conUnueaa  nd 


iminUtrapted  dialillation  ae  long  a*  tbr  nipply  of  liquid  is  fiimidied  and  tba  fin 
kept  m.  pig.  1  I*  •  view,  in  profile,  of  th«  lecbnn  of  the  ttill,  and  /V^  '  >*  ■> 
plan  of  the  Mme;  The  bottom  of  tbii  boiler  it  divided  by  eonoentrie  partitiunai 
which  aland  up,  aa  in  Fig.  I,  auflloiently  high  tu  prertnl  the  Uqaeff  IVoai  boiling 
«ner.  Tlicie  partidoni  hare  oprain|[i  from  eoo  to  thr  olhrr  at  opposite  Mtt, 
aoM  to  make  the  oourte  ■  nrt  of  Labyrinth.  /)■  a  rMerroir  ofliquorpifpeNd 
Ibr  Ike  operatiuii ;  ;  ia  a  pipe  or  iu)i«  dnceoiting  IVom  the  rMenrwtft  nod 
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conducting  lh«  liquor  to  thai  part  of  thr  boiler  mark (11)  h,  which  i»  the  commence- 
ment of  the  mcc  From  hence  the  liquor  ttoira  lhn>iif;h  tlio  chumdn,  lu  aliovn 
by  the  bcnl  UTOWi,  procroisivrly  ttavcn'iag  the  vliale  lurfdce  of  the  boltam, 
whrri-liy  the  full  rlToct  uf  Ihn  Arc  in  nxerloif  iipuii  tiriall  j»tnioia  of  tho  liquid. 
nhich  catuci  the  cToporaticai  Ui  proceed  with  (^nt  rapidity.  The  midii*  of 
the  liquid  then  pusrt  ulf  liv  the  diachargv  pipe  i,  whicli  h  modo  to  aliilc,  for 
llie  purpntv  «(  regulating  itic  ([iinnlity  uiid  depth  of  fliiiil  in  the  Mill ;  and  ihii 
lipr  (hould  be  in  nuch  proporijaii  to  the  admiiiion  pipe,  ai  to  c>u*e  ihn  porfecl 
iiilillntion  of  the  tlqiior  in  iu  paiugii  tu  the  rFgutnting  tube.  In  the  itlU,  tu 
sliown  at  Fiff.  I,  ft  u-l  of  chain*  arc  «ron  «u«p<>ndrd  from  11  bir  r  i,  lupported 
by  a  centre  ihnft,  nliich  may  be  put  in  matian  by  n  toothed  nh<'e1  and  |ii»iiiii, 
actuated  by  a  crank  or  winch.  I'birsv  cliuina  han^  in  loopi.  and  fnll  into  thi? 
(piu-cii  hctwoi-ri  lh«  partiliona,  for  the  pur]«uiB  of  iisirt^^]iiii(:  llie  liottiiin  of  (lie 
■till,  and  prcrentinj;  the  material  operated  upon  from  burning,  when  of  a  thick 
or  etutmuuB  nature,  u  turpentine,  lynipa,  &c. 

In  th«  itill  ve  arc  now  about  to  dMcrib«,  invented  by  Mr.  Praivr,  of 
Iloundiditch,  the  object  ii  the  economizinf;  of  fuel,  and  the  production  of  ■  piir« 
ipiril,  by  a  peculiar  aJTaneeinent  of  the  reueli  employed,  tlial  ihaH  at  the  lanie 
tame  b(t  in  jierTect  accordance  with  (be  exinttng  vicinc  tawa.  Ilie  (ceuA  MiU, 
iniitead  of  being  eipoied  to  naked  fire,  is  immened  in  boilinj;  water,  the  vapour 
fniin  tli(>  funn«r  entert  tlic  low  wine  iliU,  where  it  is  coiidenied  ;  the  vin*  thin 
abttracti  the  beat  from  the  waih,  heconii-t  ittelf  vnpuuriii'd,  mid  i>  conducted 
into  a  reftigeralory ;  the  Rnt  and  Hcond  dislillationa  ore  in  lliii  inannvr  c»n- 
dliet*i1  iiigetber  by  a  continuulix  pruceii,  which  will  be  bvtt  imdcniood  by  a 
reTttcnce  to  the  annexed  diugiiuu.     o  ii  a  anppowd  atrain  cuginu  Uuilcr,  ur 


oilier  limilar  iriai'],  lliu  hcHl  fruni  whii:h  Imiti  (bo  wnth  (or  low  wine)  in  tbo 
iiill  t.  To  preient  the  liquid  IVom  bnilinE  over  into  the  cundrnarT,  ibc  neck  ■■ 
foniied  iif  ihr  «bii[w  ahown  ati;  fruui  bvnce  the  vupoiir  paam  tbiau^h  a  >te*m- 
light  caac  t,  iiiiiii>'i>t'd  in  a  tMcrvoir  1;  conlainint;  cither  wash  or  the  product 
•f  the  fint  ditiillilion,  where  it  becomea  partly  oiideiiiwd ;  the  vapour  and 
swdmied   liquid   then  deaceud   llirotigh  the   wonii    beneath,   whcrrin   lbs 
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eood«nMt[on  i»  cainpl«t«d  ttid  the  liquid  cooled,  whicli  (Iini  rum  Ento  [1ib  nloi«d 
recipient  d  underneath.  Thi*  ttcipleiit  J  tlicrcrnrt^  cniilnina  thr  weak  iiplrit  of 
tlic  Aiit  ilislillaliun,  called  low  Riiici.  to  rc^diilil  which  pruduul  it  i«  tanpd  by 
ihi-  puinii  /,  and  diacUnrged  iiit/i  llw  rtmfrvulr  c,  wliicli  i*.  iii  I'ffi'ct,  Av  iow 
vine  ttilL  Tlic  liquid  in  Chii  vciarl,  na  Wlbrc  nicntianed,  t*  vap>iiiixcd  by  tlin 
Lrat  ol'  tliD  vnpuur  fioin  the  wuh  atiU  poiiitig  tlicuugh  It;  it  ia  aAirOBTiU 
cniidcnaod  in  the  rrfrlgvrktuiy  ;,  And  Aunlly  roeeived  into  Uis  doted  veurl 
h,  where  the  operation  i*  completed. 

Th«  rngraving  on  p.  440  nprcKnli  the  patent  distilling  apporatui  of  Mr. 
Strin;  in  appeoiarico  it  gTMtly  rrteitihU'*  IhiMii  ronnintcli'd  in  Francr  uhon  llie 
plan  of  Wouira  apparatui;  but  the  principle  ot  ili  operation  ii  lotidly  dif- 
fi^rviit,  ihi'  uhjtict  hf  lufj  rather  lu  cuuae  a  great  econuiiiy  in  thn  coniumption  of 
fuel,  thiin  lo  obtain  apiritt  of  any  r*quit«d  KrancUi  ■'  ■  *inp1e  operation.  Thn 
Ileal  abnorbcd  in  the  cativcnintt  of  ■  fiven  wcignt  of  tratcr  inio  itram,  cxcvcda 
gii'iiity  that  wliich  it  ii-uiii'red  to  raiKB  itt  lemperalntv  to  thv  Wiliiiu  point;  a 
pnuiiil  of  water  canvertrn  into  ateani  raining  nix  |io>iiidii  of  woUr  lo  ths  point  of 
ebullition.  The  heat  thui  developed  vvia  in  difl'crcnt  llc|uidi,  but  ii  in  all 
coM^i  couaiJertibIs ;  kiid  as  dislillatiun  i>  ordinarily  cunducii-d,  thi*  heat  f«  not 
merely  loit,  but  occuioni  a  ronnidcrable  additional  oxpenif,  from  tliB  gr*at 
quantity  of  water  required  lo  reduce  the  vapour  lo  the  liquid  slate.  To  obviaU 
th«an  two  tourcf*  of  lou,  the  putentee  liu*  cuiitllved  1ii>  appurulua,  bo  th&t  oli« 
portion  of  liquid  fumiKd  into  vapour  >hall  be  reduced  lo  Ihc  liquid  form  by 
Kn^tlier  portion  of  liquid,  which  ia  evaporated  by  the  heal  ifiveii  out  in  the 
rondrnaatinn.  Bui  tu  convert  a  Quid  iulu  ileiim,  not  only  a  ci^riiiin  qusiilily  ot 
lieat  ii  icquirrd,  but  the  henl  niuit  itliio  be  of  a  tertaiii  intcnuity ;  lhu>,  uJihough 
»  pound  of  iteain  at  212°  would  ruiie  lix  pounds  of  water  to  the  boiling  point, 
it  wiHild  cotivrrt  no  purlion  of  it  into  llvNiii,  nii  llu-  iiiumrnt  ihe  wat*r  had 
acquired  Ihc  heat  of  the  «[eani,  it  would  receive  no  further  purliiin  of  heal  ftain 
it ;  but  if  the  ileom  ii  formed  under  a  preuure  cxccedinj;  ihat  of  ihe  ntmoiphere, 
■ti  heat,  01  indicated  by  the  tliermometer,  li  iiicreiued,  and  coiiiequently  il  will 
conlinuw  lo  impart  liriil  lo  u  liquid  which  hu*  sltoined  ihi*  boiling  point  undpr  a 
leu  preuure  than  the  iipun  employed  to  heat  it.  Upon  the  co in bi nation  of  ibvie 
two  principles,  Mr.  Stciu'a  appnraluii  ii  conatructed.  Noo,  1, 2, 5,  ond  4,  mm 
four  oblong  rtli]itical  vvmi'I*  or  nlilln,  two  of  which  are  sliuwu  iu  Hxrlion  ;  tlie 
lowenaott  halvn  are  enclosed  In  coiing*  a  a,  forming  tliercby  (trim  chanibtrt 
b  b;  each  still  hai  a  vertical  pipe  e  ec  c,  terminated  b^  a  double  posioKe  cock 
J  d,  one  luiuo^r  ojinning  into  ilio  pip(i  r,  wliicb  leads  lo  the  worm  tub,  wbilat 
the  other  ii\n.-iit  a  communication  from  one  itill  to  the  itciun  cine  of  lb«  n«(t 
•till,  by  tueaiii  of  the  curved  pipes  ///,*  that  from  the  still  1  leadius  to  tha 
at««m  GAM  of  ttill  2,  and  so  on  in  lucoitmiioii.  The  aiills  are  cIiurL'ud  froiu  the 
pipe  g,  the  quantity  admitted  bcinic  rei^Ialed  by  the  flouts  h  ;  each  iti-am  ctM 
cominunicatFi  by  the  pipes  till  (wliicli  are  furnished  with  cocks j  with  the  pipe 
t  procMding  Ooin  ihe  boilvr.  l^m  the  lower  purl  of  the  sti^am  cue  proceed 
pipes  nn  ,  that  from  still  I  lends  \o  ihc  cistern,  which  fuiniahea  the  stt'Oni 
boiler  with  hut  water,  wliilit  lliv  others  may  eilher  cumiiiuuicalc  with  one 
c»iiinioD  main  «,  leading  to  a  refrigi'fntor,  of  lliey  iniiv  each  cunimunicato  villi 
a  separate  refiigrralor.  From  the  upper  part  of  each  steam  cue  proceeds  a 
pipe  (ihovn  at  3  and  4)  wliicb  conuiiunicates  with  a  gau){e  pipii  jip,  and  ter- 
minalM  in  a  ayphon  bironitler  jr '/.  r  r  rr  onr  Ihr  nuin  holi'i  lo  vach  tlill ; 
((II  ihe  dischar)(e  pipes  to  the  stills,  llie  ilcam  cases  bcinf[  emptied  by  opening 
cocki  ill  the  pipes  m  m  leadini;  to  til  i  inain  n.  The  operation  is  as  follows  r — ■ 
Til*  *tilt>  Ix-ing  chiir^ed,  and  llic  cock*  ti  bring  open  in  (,  llin  ilcain  It  adiiiitta-d 
to  aach  case  by  the  pipes  1 1  leading  from  the  steam  pipe  it,  and  is  rapidly  con- 
dcaiKl  in  the  tieani  ciuw,  the  air  eacniiing  bv  a  jiiiie  not  shown  in  our  drawini. 
WhMi  the  liquor  in  Ihe  iiills  has  nearly  allamed  the  boiling  point,  the  (team  In 
shut  off  from  nil  the  cases  exoept  that  of  I,  anil  the  cocks  J att  opened  lo  til* 
fiftitf,  and  the  nmin  n,  being  cleared  of  ihv  condrnu'd  wuIit,  llie  cock*  on  m 
uf  2,  Z,  anil  4  are  cloned.  The  sleam  from  the  boilers  (which  ii  undi?  coniider- 
iible  preeiiire)  continues  to  flow  into  the  caic  1.  and  by  ihe  heal  f[iien  out  la 
Ibfl  liquor  iu  Iho  sull,  causes  il  lu  boil ;  llic  vujHiur  jiosscs  iuto  tlie  sloani  com 
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lo  tio3.    TTie  vapour  from  3  ttien  puiei  into  tHc  (tem  un  of  3.  vliera  tin  ^^^H 
Miiio  jiracrM  I'lu-UM,  md  wlikli  in  iiuWi|iii?nl]y  nftttti  uadar  (Jie  ililt  '1,  tha^^^H 
Bl«aBi  from  which    ]>iiii«   by  the    lijio  <  tu  ui«  Miidmacr.     A*  toon  m  tba^^^H 
liqiiidn  in  2,  3,  uid  4  begin  lu  boil,  ibe  cock  on  ■  muit  ba  puctiBJIy  op«*i>'  '*^^^| 
klum  Uia  nodoiuod  q<ini  to  piiM  by  the  pipn  n  to  tlt(  rcTrigcnUn ;  }-«>  ■1«*7*^^^| 
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itUliUng  ft  Mrtaln  portion  in  lli«  aiMin  mmi  the  h«tfb(  of  wUeli  najr  b* 
Meartain«d  by  thr  gftuf;«  pipo  p,  wUUt  tb*  baran«U*  f  f  wQI  tniUMiv  ibe 
pruturc  of  tfio  *lo*iii  in  cMb  Urua  cur.  The  propct  ptCMiUM  will  b«  bMt 
obtained  by  abicrrntion,  ■•  it  itill  rary  in  diOcmtl  liquor*  during  Ibe  4ittillft- 
lioD.  Th«  prnon  condttcline  ilia  proccM  mMt,  ib«r«(«(«,  p«r  gmi  alltiMfea  i« 
(hr  barjiiKivii  and  t»  enable  bim  (o  do  (bit  witb  ftdlitr,  tbe  gaug«  pp«*  *nd 
buroBiciM  arc  oU  rannd  In  a  cluMarat  tbe  ccnira  of  the  fpuMut.  By  this 
mode  ef  diitiUatlon,  it  irill  be  »mii  that  ifaa  latent  brat  of  ibieo-foiutbi  of  iIh 
liquid  *Taparat«d  m  tsvcd,  which  produoca  »  cnrrtipanding  Miing  in  tbe  article 
of  fondenaiOK  waUr. 

In  hfr.  Wuliami'i  opparatui  for  diitillotiaii.  Ibr  «ki<li  be  obtained  a  patent 
about  Ibe  ycBi  ISII,  (he  improvemrati  pTDJecltd  are  compiiied  under  llie 
foliowing  liMdi ;  vii.  an  enlargad  capacity  of  ili«  itill  head,  (o  caiua  a  acpara- 
tion  of  the  nqucoui  vapour  by  eondciKatioa,  ptrvioui  to  it*  paoing  «m  ibo 
ntrdt  of  ills  *titl  iota  tbp  apiiit  cnndtmier ;  in  tliv  (imployniciM  of  nwnoroiiM 
■mall  vortical  tul>ra,  lurrnuudcd  with  cold  wntrr,  to  incicaio  and  ai!Mttiate  tb« 
condcnwtion ;  in  the  adatitaliun  of  a  pcculinH^  conittucled  "  cooling  wofM," 
by  wlilcli  it  it  fnicfivtii  Uii'  (iiiiiniiiy  of  tpiiit  wilt  bu  incri'«4«d,  by  pre<raiuia|| 
cTnparBtian  In  iu  proj^u  In,  and  wlicn  in  llie  receiver  i  tod  ill  Ine  enqilojr- 
iDi-iit  of  terrigUBliiig  Bolioc  mizlurei,  for  the  more  tlTcctual  cooling  of  tbe  i^rk 


ia  wann  eUoMtee^  «i  in  wwh  weather,  in  iba  body  of  tbc  NlU  filial  part 
where  lU  tb^ow  b  gfunled)  then  fa  no  InpnmMMt  prMMoad,  but  ut 
rnlarKedsapMinr  of  in  glebular  hnd,  to  canM  ttw  waHty  particbi  lo  fall  back 
iMo  the  atlQ  i  i£li  pan  of  di«  amnHu  we  hvra  otntaW  in  otir  dlam^  at 
It  rf^uirt*  no  addiiioiul  explanadon ;  tb«  mgnfing,  theivfoee,  lelatat  whoBy 
lo  ibe  apparaUu  for  eondenntion.  s  ii  the  leminatioo  of  the  neck  of  tha 
•till,  which  convcyi  tlie  vapour  into  the  «  upper  dnuD  "  k,  wbmoe  h  k  diiidad 
ainoM  a  member  of  emaU  rwikal  UOim  e,  wWi  the  paUntt*  aayi,  >bmiU  not 
•xrvrd  tbra»4burtli»  ofaa  Ineb  fn  iheir  interior  duumter.  Ai  iba  tub  indothw 
U>ii  apfuWut  ia  flUed  wUh  coU  water,  Ibe  indentation  inuncdiBldy  coaa- 
mancM  in  tbe  wpper  dnim.  aad  ie  completed  in  lia  anhMiiurat  pttcrcu  UwMgh 
Uw  wnical  tsbM,  and  tbe  "lower  dnim"  ^    From  ^o«  tbe  Ouid  tuna 
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down  n  cffllriJ  sock  *  into  iho  iiw  /,  ttota  the  upp#r  part  of  wliicli  trap  i| 
taun  tht  coolioj  worm  t.  it  it  evi^tnl  ibitl  ibc  Imp  /  ii,  in  working.  «]iir*yt 
partly  tilled  with  li^id;  aad  iho  neck  e  b«tng  imtncrted  therein,  luijr  vapour 
wliicli  inny  have  tiCRped  ooniMiialioii  can  pBU  no  fuiiUcr.  Thv  imp  /hai  ■ 
fiuincl-ihamd  bot(oin,  from  which  a  pipe  A  pauoi  through  tlio  coilt  of  tlia 
wonn,  aiid  thiougb  l]i«  iida  of  the  cub.  vhcrc  it  in  fumiilied  viib  a  cock  for 
iIm  puipwa  of  dnwiag  off  ant  impure  ipiril  which  majr  b«  MpknUcU  ftnoi 
the  wuh  in  the  Krtt  atage  of  iho  ptocm,  and  lo  diaeluun  whM  row  noMla 
in  lb*  trap  whan  ttia  prcKaia  i*  on-or.  To  the  Irap  /  i*  euo  altocbM  UMdMC 
piiM  i,  ea&ei  the  larciy  pipe.  Tor  the  purpoic  of  nllowiDg  the  tfn»t  and  (nptM 
of  alBmapheric  sir  from  ajid  lu  tbo  coiid^narr,  to  prcvrmt  both  pmmre  and 
vacuum  therein.  The  coilt  of  lh«  cooline  worm  ate  made  udosgulari  iW 
worm  iladf  i>  made  flal,  and  of  oontiderablc  breadth ;  a  iranavcTM  aectiuu  of 
it  i>  rxhibitod  b  Itia  atparal*  HRun  t,  which  ■h<iwt  it  to  be  in  the  fc«ni  «f  a 
IMntlkloerani,  whoM  longot  tiac*  arc  four  inclici,  and  iu  Bliorteit  half  an  Inch 
wide.  Tliia  oclannlar  worm,  after  maJcing  lix  conipleic  tiimii,  maiinipi  a  cir- 
ciiW  (ha]>r,  and  uvsivoi  off  lo  pata  ifamugh  Ihe  tide  of  tlie  tub  ;  at  iia  «Md 
mitaido  ihe  tub,  which  la  mad*  a  Inlle  tapering,  ■■  fillrd.  aiid  i>  lo  be  occauim- 
ally  applied,  a  crane- neck rd  pipe  A  wiiich  pipe  nmy  hv  rlrraUiI  or  drjimatd  at 
pleanuc,  (or  the  purpoM  of  keeping  tlirci.'  ut  iiicri'  of  the  eoiii  of  tlie  wona  full 
of  liquid.  Tliii  era iie- necked  pipe  ii  iniendcd  to  be  applied  ill  hol  wMlher,  or 
hul  cliinHtM,  to  colli  the  tjnrita  more  effeutiiully,  and  prerenl  ibcii  cTopeniliaa, 
fay  ■iibjccline  the  ume  in  a  grMler  degree  tn  the  eflcct  of  th*  oold  warn  in 
(lie  wonn  tub.  An  additional  uppnratiii,  to  be  mod  in  hot  olliiulet,  of  iin- 
donibted  niiliij',  la  liktwiio  rKommended  by  the  palenteo,  and  dainicd  by  liim 
aa  hii  intention.  It  coniiati  of  anollicr  pipa  m,  into  which  the  diKkargiag 
end  of  the  trane-neeked  pipe  ia  made  lo  colet ;  and  which  pipe,  afttt  paanog 
the  end  «f  th*  trough  n,  fa  nMiie  of  n  very  broad,  flnl  ihapr,  and  niaiung  iba 
wliolc  length  of  the  tiwigl)  (which  maj'  be  of  any  extent) ;  il  ia  then  M  tMam 
fay  n  vaiT  alight  darcent,  *o  aa  to  run  back  laj  gtady  inu  the  l\innvl  of  llw 
P|>*  whicb  eonvtya  tt  lata  the  rvcehfi,  Tlw  trougn  n  it  lo  be  fiUed  wiik 
Glauber'*  lalu  end  nitre,  or  anv  Mline  aiUllir*  «4^U*  ^  produeios  interne 
ctdd,  for  the  inuro  etleclnal  cooung  of  the  jpirlL  The  trough  may  be  plaotti 
n]>on  wbeeli  and  axleit  tar  lli*  («n«vDien«e  at  bringing  it  to  and  cunvcjiug  il 
from  it*  required  liiuation. 

ItialSliatiMi  ft  *err  cnmmonljr  pnictited  in  India ;  and  although  the  apfaraW* 
it  of  tho  moat  timplv  (ck<I  to  lay  nide)  detctiption,  llie  product!  ar«  Ktnernlljr 
(if  nieh  eacellent  quality  m  lortndor  tlio  pioccn  deti-iving  of  th«  conudrratieQ 


uf  (li»  BriiiiD  manufactDrer  to  diicortt  ll>e  lante.    Tbc  altlj  c«tnnw«ly  i 
b)  tW  Batlvea  of  Ceylon  ia  rt^retentcd  in  tli*  above  cUL     It  i*  conitniclcd 
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wholly  of  Mnhenwm,  eiccpcinit  the  Intie  of  conimuiikation  brtwcMi  tJjit 
klrmbSc  and  Itir  rttriftnUity,  wli&h  It  of  bamboo.  (  b  l))*  btxlj'  (or  lii>il«r) 
ttf  lh#  itilt;  A  ii  lh«  Fipiul,  hjuA  uiili  c\aj  to  (;  e'u  ihc  bainbua  luV,  hIiiuIi 
condnclB  the  vafwit  Into  thi!  rtcrivtr  d,  whtrc  il  ii  ci'iiil«aH!(]  liy  bciiig 
tminvnod  In  th«  t«*m1  of  cold  «>■«(  t.  Ii  I*  vkh  tKn  niik  UHmiiut, 
(aeecc^ing  to  Dr.  Davy.)  tlwt  ihe  Si»n]c*e  lUilil  in  ibt  open  air  ilUt  >lii» 
■pint  orrarJ',  »hle)t  ii  oblaintd  from  VmAj,  th»  &nntnl«l  Juice  «f  tbf  rucwi 
nul. 

T1>c  cdilor  of  the  nrrfnit  vock,  haWnji  »  few  vmi  back  Wt  liii  attpnti-in 
<'nil(irf  to  ilip  *tM*  at  \hv  uU  anil  maaufMtum  la  Ceylon,  ood  of  Ibc  iiiiiili'iiivtiin 
conncclcd  therewith,  wiih  a  ric*  to  the  trnpromncnl  of  lit*  Mmc,  |>-jIiIiiIil-i1 
•  Nriw  of  papnf  on  the  tuhiMi,  in  a  periodicHl  work  vliich  he  al  that  liirie 
MiidiMtod,  inggatittft  uMih  afl«ntlon*  at  tt*nird  lo  kim  ^ratticabU  villi  lh« 
aimple  meani  and  re>out«oi  at  the  diipnul  of  the  nallTci;  and  the  Cryhmina 
*till,ju*[  duKTlbtd,  appearing  m  him  lo  )K<<trU  fnoiidTrnblp  merit,  hr  propoinl 
the  (ollovin^  modiflcatioii  at  it,  in  whicli,  whiUt  ihn  hvtt  fMtum  of  it  ar^ 
Ti'iaineil,  il  »  rcndrred  in  aonie  reipccu  more  tffidcnt.  fuel  Mid  lahiHir  are 
fcimomixfd,  and  hy  n  nliTiiiti)  ini>th<vl  o(  combining  aeivral  imall  tllltK,  an 
apiiiua.1111  il  conitructrd  adnpteil  to  oprmiioni  on  a  mes«  exleiidnl  •»!*■  ana  a 


are  tks  heaib  of  a  wti«*  of  eanbm  boflcn,  of  tbe  kind  detorit>rd  above, 
but  InMPad  uf  bciiu  expoaei!  to  tlie  air,  ihey  an  let  in  a  eloM  ftitnaor  t  h, 
built  of  clay,  or  of  tbe  nmc  niMeriala  with  which  their  potiMy  is  formtJ.  Thia 
^nun  il  pTonoiod  tn  b«  built  In  a  tlroiiUr  fiim,  to  anv  cmvrninit  rxtatt,  •• 
■  JU  to  iiuTtiiinil  wholly  or  partially  the  other  piarii  of  in*  apjianuiu;  it  ••  for 
'thi*  Tcawn  thown  in  the  ilrawing  a«  broVt-n  away,  after  btmg  extended  lutB* 
rienlly  lo  allow  uf  Are  veuci*  biting  finnd  therein.  Ttie  rurved  iSfiira  of  ihm  _ 
furnace  n  ghfn  to  il  chirHy  with  tbc  lirw  of  aflbtding  a  ronrenient  mawia  of' 
Gonnecling  the  bonboo  tiiMt  whkfa  conduct  dl  ihe  vapour*  from  ikt  mymhI 
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MilU  Into  ih?  cylinJer  <1.  Tliii  cylinder  i(  died  finaly  in  •  dowd  nad  <; 
which  scrvfi  Iwlh  us  o  rrcipimC  for  thr  mndrnwd  Uad^  and  M  ■■  tuiatfbt 
cIiAmhrr  for  the  vupoun.     On  oDO  tide  of  Uic  cjlindtr  it  tlMfc  ■  an  oUm^ 

rrture,  madp  loii^iliidiDally  for  the  cgrtMiion  of 
VHMiirt,  which  u  cDVcrcd  by  a  liglit  piitun,  to 
tlul  vbrn  ihc  mpoun  have  ultulued  but  a  very  Utile 
man  clailicr  fomt  tlmn  ii  iiilllcicnt  to  mtncaot  ihe 
pt«nuTOCifthKaln)09phcTc,  thii  piiton  it  IJfUda  wlucll 
uneoi'cn  Ihc  aperture  to  a  certain  exumt,  <ni  per- 
mit! the  Tonouti  to  pa«*  thren^b  a  Urge  bamboo  tube 
of  comiTiiinicnfion  into  x  tlim  metal  rtfttgeraling 
box  /;  thii  metal  box  ii  lupjiorted  by  a  ilrane  tube 
0.  lUed  into  the  cUxc  recipient  p,  Uie  lube  being 
optn  lo  both.  On  the  top  of  the  cylinder  it  fixed 
a  vertical  *tandanl,  the  upper  eiid  of  nhich  lie- 
tomei  the  fulcrum  to  a  lever  crank  i.  To  one  cud 
of  IkU  auA  i)  jointed  a  rod  or  ituut  wire,  wliich 
«onn<«ii  ii  to  tbe  handle  of  the  water  ralvo  t ;  the 
«lber  arm  of  tlie  criuik  lever  paMca  between  aati- 
fKetioQ  nllcri  on  the  piaton  rod  h.  It  will  be  monl- 
fctt  by  tbia  amingtnieiit,  ihM  in  eXMt  propaitiiiD  to  tha  volmi*  tt 


thni  eieapeii  frum  the  cylinder,  will  the  prt«i(e  quantity  of  water  Iiiiiiiwm  I» 

condciiic  it  bo  ihowcrcd  down  upon  tlia  rtMgtntoiyi  imA  Uii*  it  Am* 

uniformly  and  aceoidiiif-  to  drciunitaneM^  wldMmt  tmf  atUUHn  M  fht  piM 

of  llie  il'ntUIer.    By  the  devetion  and 

dcprcinion  of  the  Qiiton  rod  k  alio, 

tlie  long  arm  r  or  tlie  lever  crwnk 

may.  by  iiicftiiii  of  a  cord  I,  be  mode 

to  open  •  ilidinjc  door  or  dumper  ID 

the  (iimacF.  by  un  arrnngi'incnt  for 

lliii  piiqKxe  oniilli'it    in   the  rou^h 

■l.i'i<li.  Ai  it  it  objectionable  to  leare 

llic  aiill-beeiU  exposed  (o  llie  hIt,  by 

wliicli  a  portion  of  the  vapour  be- 

eeenoi  condenied  and  rum  back  inU> 

the  itill,  it  ii  propoied  to  eiieloae  tliein 

« illi  a  Clip  nl'  woihI  or  |M>tlcry,  like  ibat 

dt-lini'atcd  in  the  margin  ahoi-c,  which 

will  envelope  Iheni  in  a  bi'Btcd  iiliiiv- 

•phi're.   To  prevent  tlie  eecapo  of  the 

lieiit  ihrmigli  the  day  wdU  of  tlie 

fiiriinci*,  they  are  made  double,  with  a 

eirniiiin  of  chaicoHl  belwreo,  a*  retire* 

(cnied  in  the  annexed  Kctiona)  new, 

in  Khichns  repreetnU  tbe  ■Iratatrfohareoitl 

b  the  boiler ;  e  th*  bead,  luted  to  llie  boiler 
MMriure  in  wirieb  tbe  neck  <  fmn,  that  conducia  the  ropntir  to  the  cyliuider ; 
the  ctviiJM  itnind  tlie  beiltr  //  are  Ibe  the  haatad  air,  and  y  tbe  hearth,  oa 
which  the  wood  i(  tlirown  al  one  end  ef  the  fatnoce. 

DIVINO  AiTAHATUS.  Contrirancee  for  tbe  pupoH  «f  eiubline  per- 
aoiie  10  diwcend  and  lo  (eiiiala  below  the  lurTae*  of  the  water  fat  a  great  lenglh 
of  tbnc,  to  perform  rarioua  operalloni,  luch  ai  eiamining  ihe  fonadalioni  of 
bridgea,  blaaUng  roeb^  rcaoveriw  treoturc  from  luaken  vmmIi^  &c  TIic  afM- 
niM  laoM  oommiMily  em^oyad  fir  lliia  piupON  ja  Ike  divng  bell,  ttie  inveniien 
of  which  u  ffenerally  attributed  to  Dr.  Halley.  Tbeae  maehiaea  liave  been 
nfimuly  ino9i&t<L  but  are  sow  ordinarily  oiade  la  ilia  form  of  aa  oUeeig 
ebnt,  open  al  the  bottom.  It  U  made  of  cait  itmt  «f  coiwidetaUe  lUekneea, 
and  hal  acreral  alrong  convex  leoeei  let  in  Iha  upper  aid*  or  roof  of  the  bell, 
to  abnk  light  to  the  penoui  within.  It  it  iUfWodMl  bv  ehaini,  booked  t» 
■in>i>);  itaplea  iti  the  upper  part  of  the  bell,  and  wbicb  ohaiou  are  paMtd  rousd 
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•  wlnlhw  mippvrUi  u|Hm  (he  ilika  of  n»  Ughwn  oi  buign,  aa  iliu  th«  bcQ 
can  bf  raiMd  or  lowcrM,  upon  iJpialj  to  iJut  afll^  IVmii  iIi«  pvtMca  withki  lb* 
bell,  vbo  uc  nippUrd  vitb  ftob  air  by  ncani  «{  ■  6vxibte  bi»e  pucbig  uftder 
iba  lower  tdge  of  (li«  biiU,  mm)  Miweeted  with  a  W4  of  Ibrfiiig  pvoipt  phesd 
io  the  ba^et.  The  ur  which  liaa  been  mpired  beuij  Iieatad,  riMa  to  (be 
upper  pan  of  the  bell,  vlxooe  U  eacapca  b}^  a  ovck  Am  appantn  baa  dJM 
been  darited  Io  enaUa  a  pn-eon  W  quit  tha  diving  bell,  and  renwra  to  a  eon- 
■idenble  dbtanoe  wben  requUite,  and  atill  u  reocivo  Uia  Mceeun  Mpply  of 
air.  Il  conaiitB  of  a  copper  hulmel,  flUing  nater-tigfat  Io  tbe  tbeeddeia  tt  iba 
weanr,  and  ftinibdwd  inUi  a  mouth  piece,  to  which  i*  aCuehid  a  lesiUe  hoie, 
teaduMK  under  tbe  bell;  but  recently  a  pateot  baibeen  obtained  bjrMr.W.  H. 
Jamsi  Im  a  MMewhal  (imilu  appwahuv  b/  which  n  diree  can  tuny  on  tKa 
neotaatry  operulooa  IndependtnUy  «t  a  diving  Mi.  The  dirtr  ii  atuivd  witli 
b  portable  vend  (pbecd  ncMind  and  adapted  to  ibe  ^pire  oT  hie  body,)  ahivli 
it  liUrd  with  oonoeaaed  almceplieiic  air;  and  by  meant  of  a  uinple  amuigD- 
mcnt  of  pp««i  and  Judldutialy  cuiutiucioid  valve*^  lie  b  •naUfd  (o  mt^W  kint- 
•elf  with  Creah  air  Ck  rcipiialiao  during  the  tiaae  be  ia  under  oater.     In  ib« 


'"*  icrnnpatirinif  flgw.,-..  il.  r  k.  [|,»  Kime  part*,     fk.  I 

BttTiu  huut  vlewaTdiediw  fuU/ equipprd  tu  ibe  aiqwralu^  atMl  iiqifaaad  M 
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bs  «(igiig«d  fat  rwovKtng  from  ilia  derf  t  rulf-i*  oT  •iink«n  ptmcrty ;  »ad 

F13.2  pvt*  a  aMtioD  on  b  lor^^r  Kale,  (vi  the  Mtl«*  iindenUBding  of  llM 

KTcrol  porU.     A  it  ihe  rtatd  U  ouiuia  the 

condruiml  air,  wliirh  I*  lo  b*  fllM  hy  tn*»xa       fig.  3.  ^^ 

of  A  ctundeiiMng  oiMiiunp;   it  eoniuts  of   •  --  -_  - 

■«tiw  of  (Ireiig  mslallic  tiibe*,  or  of  nnv  cun- 

Uouuu*  tubi,  i-uiird  (il1i|itical)y  roiiiKl  tlic  body, 

■nd  oonopclcd   toepthrr  by  bands,   lu  which 

Klr&pi  are  kitaclirti  t<>  ircuiv  iL  iii  il(  putition. 

At  a  it  a  volvo  opcninji  inwuidi,  ihrough  whodl 

ihc  air  ii  to  be  forcril  by  mcatia  of  a  o(md«iuilig 

pump,  until  it  liiu  ariiturvil  iliir  nqulrad  Atf^no 

ofdciuBly,  which  will,  of  count,  be  dH«r»in«d 

by  the  time  it  iIpn^>l)Bl^d  foi  the  diver  \o  ivmain 

iindcir  w-otar.     u  !•  a  tubv  inodo  of  cnfiutrhauc 

(or  Indian  robber),  for  coiivcyilt);  the  tir  inlo 

Ihc  wali-r-tichl  hi'linvt  C.  by  mcaiia  uf  a  volvi! 

ID  I'oiiU-ivu-d   ni   In  bi:  coiiiplclvly  undrr  the 

conliol  of  tho  dtvcr.      This  helmet  may  bo 

raadn   of  luiy  wiilvr-tlcht   iiiBlvrinl,   but  tliiu 

ceppri  ii  rrconntirndotii  it  ii  providBd  villi  a 

itrong  plate  «>f  s'""  '"   '^'"''i   1°  caable  the 

div«rli>  (M  (urroundini;  uhjecU      tiiitid'  the 

hrimet  i*  a  flexible  tube  c,  mth  a  moutli-pipce 

at  the  end.  which  ooin«*  neiir  lo  the  mouih  of 

ihv  iWtt;  Ibiough  thlt  the  air  It  diirhiit);?!! 

from  hia  lungi,  and  panea  out  throuKb  a  iittve 

W  in  the  top  of  the  helmet*     At  the  luwrr  part 

of  the  helmet,  »od  round  ihe  Lrrati.  bauk,  and 

ahoulden,  a  VDier-poDrj^utnciil  «  ■>  Mbiebe^ 

fittinjt  do»ely  round   llii'  body  of  the  wMrar, 

and   made   tiitl   by   I'liulic   bandiga*  ^.     To 

*pcnre  the  diver  ftam  bcinf;  ineonvanicnced  bf  (he  prtHurv  of  ike  air  wlihEn 

llie  helmet  becoming  loa  S""^*^  "*  mttty-viX'n  ia  intrnduead.     KoliriibftandinK 

the  weight  uf  the  aupatatu*  (amoundlijg  pahapa  to  60  U*.),  the  deniity  uf  Uir 

waUr  at  gnat  depth*  would  render  the  body  of  the  direr  loo  buoyant  to  keep 

on  hia  loci  and  execute  hit  work  ;  in  theie  catc*  it  will  become  ni'i^aiiiij  lu 

•Uaeh  weighla  lo  hit  prrMin,  eatiahlti  of   buing  oiuily  removed,  if  dedlml ; 

aome  are  tnetcforc  ahown  in  the  Gjturei  01  attached  to  the  spparatui;  then-, 

however,  it  may  be  deairabia  to  place  lower  down  hi(  pcnon.  nbout  bii  leei  miiI 

fwol.     1'h«  tHtoe  apparatu*  (divoiud  of  the  welghti)  irm^  be  cmployi:^  with 

laCety   and  advantage    in    minea    and   other  placet   IIIIikI    with   dtlrleriniu 

DOCKS.  EneloMd  excavalioiti  ur  biuinv,  fonnrd  for  the  n«eptRiii  at 
ihippinj;.  There  are  two  deacHptioni  of  docki,  vii.  wrt  docka,  and  graving  or 
rvpuiriiig  dockt.  Wet  dook>  ore  exieniivr  boiini  focmed  acUacenl  lo  riverv  nud 
harboun,  with  whit-b  Ibcy  are  eoiinuilud  by  iTii-nnii  uf  n  lock,  fumiihrd  uiili 
gatei  al  each  end,  to  that  nuels  remain  oiloal  at  oil  times  of  the  tiilc.  They 
are  uaually  Mrrounded  with  warehaiiiei,  for  the  purpose  of  loading  or  dw- 
charKlng  vmeli.  The  wcl  dock)  in  tUiii  country  are  niimvrouB  and  cxienfi**, 
and  nave  proi^  t^V^lr  benefldal  to  iii  commcnaal  inlcrctia;  aa  in  (heap 
Alp  It*  in  pnfiot  Mcimly  from  irloriiia  and  depredation,  thetr  cargnM  are 
taken  in  and  dcltrend  with  the  ntmoul  dikpaUh,  aad  (b*  navigatioa  of  (ke 
rnrtn  it  frecv  from  obauuctiou.  The  town  of  Liverpool,  which,  tram  iitr 
badiiMa  of  iu  lutibonr,  reaorUd  lo  the  conitructfon  of  wet  dockt  ii.  \7W,  liaa 
at  tha  prtactii  day  a  tnn^e  of  llu'in  in  frunt  of  the  (own,  and  along  the  banki 
at  llw  nver  Ucn^',  extending  more  thsii  two  milet  in  longib,  and  wliUh,  frenm 
iJielr  oetwentration  la  one  wfvt,  form  lliv  inoit  itriklag  diaplay  of  the  kind  that 
Ciui  anr  wliere  be  met  with.  Hull,  BtMlol,  and  Lnib,  hare  moceadiilly  emu- 
lated t£ia  eiample.    Although  London  «u  withmt  th«  ooovci^enoea  of  wrt 
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riuok*  nntti  (lie  MmPMiiMmMi  at  ibr  prMiM  tteitaty,  it  cm  now  beaM  ol 
KMnl,  Mme  uf  iihieh  rxcMdin  magnibide  MnrlaolfactMiU  uf  (h«  tuii)r<loHk 
The  finl  of  tlwfe  luidrrtakiiigs  was  ike  Wm(  India  l>oeki,  for  th»  anuminodiilioa 
of  ()m  Wett  India  Inde,  nvcttd  unilct  an  Act  of  ParUaiMM  pautd  in  July, 
1799.  Tho|crul  biuin  kHO  yatit  in  l«Dgtli,aiul  ZSOyanUiii  wiitih,  roipriiif 
All  area  ot  Itrcoly  acm.  A  bmin  of  nrutjr  (lu«*  aciv*  cnnnecii  it  with  tlia 
rivci.  'rii«  warvhoum  an  in«t  iioblo  buiUiiuM  g  lh«  lobaeco  wanlwato  i* 
Ilia  tniM  ftioout  trcctjon  of  lh«  kind  in  IhowoM^lMingcapablBaf  conlniujnji 
il.^OOO  hD^h«adi  «f  thai  anlcl«,  am)  ikt  milta  nnicnieath,  aa  maoy  ptpn  it 
wiiic.  Tbu  ti^la  bniUinjt  luiditr  one  tnof  i*  Mid  to  oonniy  upwnnla  tk  four 
ncrts  «f  ground.  Ttmrdmiki  wctr  af>rn«d  In  ItMM.  TW  LondM)  I>oclu  weru 
hrgim  b  ISOO,  aad  mnip)i-l«d  in  iwa.  The  principal  hutn  m  130  yard*  In 
luiigth,  and  37C  in  vidtli,  slrinf  an  an*  of  25  acrca.  The  principal  ranfto  of 
warriiousn  oacupM  a  ■upcrficinori2a,000*)U«tvyatd«.  The  Hnl  lUmv  oflbe 
K««t  India  Uocki  wn  laid  in  March  1823,  and  the  linl  T««acl  caUrtd  ilivm  In 
Aiiguat  1816.  til*  diKi«n«ion*  of  the  dock  for  vnluadwg  inwaid*  an  Hl<l 
r<^ui  ill  Ingih,  aad  560  in  wid  ib ;  the  dcxdt  in  «bich  rtmrlt  load  outwarda  ia 
7 liO  fcH  lon^,  and  y20  tt«t  wide ;  and  the  oninuiea  baMn,  which  oonnecti  llwni 
wiih  the  tiver  by  a  lock,  ii  2|  acm  is  rtttot  He  look  i*  210  f««t  in  Irnglh. 
Ihe  iHdth  at  the  gain  4S  fMt  in  lb*  clear,  and  lh«  dq>lh  of  water  al  otdinary 
■pruiK  tidoa  £4  6«t.  The  wnnboun  al  (heae  doeka  a(c  of  triiint;  riitnt,  ihe 
principal  part  al  Uw  «argo  nf  vmtela  miteadiag  bcva  beinc  eonrtjtd  in  van* 
uirMt  froiu  llio  tblpa  to  the  East  Inilla  C<nii|iany'i  wnrMMoiei,  ailnalvd  io 
variooa  ]>arti  of  (be  dly  of  London.  Bcridea  ibew  prinoisal  dotka  fiM  enu- 
inented,  them  art  vniioiii  otlicrt  in  ihe  pott  of  LMidon,  whi^  our  limit)  wil 
not  allow  OK  lu  iMtico. 

CrMway  or  lUpakng  Docki  ate  cxeavatMO*  MRwicntlr  bive  Io  admit  om 
nr  aomeliinca  two  vtaMli  foT  tli«  purpose  of  being  r«p«ir«a.  At  the  f  ntnnco 
it  a  pair  «1  gataa,  fiinouig  an  anijlc  ouiwarda  at  towardt  the  lirrr.  When  it 
ii  teqirited  to  ioA  a  vetMl,  tlie  water  i*  admitted  by  mean*  of  ilnieca,  and 
wben  it  luu  attuned  the  aamo  level  within  the  dock  a*  williout,  ibe  ealN  are 
opened,  and  tlia  vatMl  baulod  in  ovtc  a  rang*  of  blocka  prerkauly  tald  on  iIm 
floor  of  ills  dock ;  the  gale*  are  tlien  itnit,  and  the  vcuci,  brinK  iteadird  by 
ahotw  W  ptopa  plaotd  a^init  the  tide  of  Ihe  dock,  aa  the  tide  lecrdei,  telttea 
upon  tlio  ulocka.  At  low  water  iho  aluiaM  are  iliut,  ami  tba  watn  (if  any) 
rcinainittx  in  tbo  dock  ii  pumDcd  col,  ao  a*  to  leave  it  pcifcclly  <by,  and 
lu  allow  any  jiart  of  the  venrl  t  bolUni  to  be  naaaiMd  anitrtpatntd.  Wbrii 
tlie  uil  i*  or  an  unfavourable  nature  fcr  excaTatloM,  at  niao  wilb  a  view 
to  avoid  tlie  delay  which  oAen  occui*  from  ahtpa  bcinc  abl*  only  to  mtcv  aoma 
rcDoiiing  dock*  or  to  leave  the  aaine  at  the  faeiglil  of  iha  eprinpv  ■  cuiMrivnuei^ 
called  a  floadnf  dock,  haa  been  prupowd,  in  which  vrMcli  may  rccdve  tha 
nweaaarj  repair*.  VaciouacoMlructioa*  have  been  afli>redfeTilua|iuipase.  Tha 
■nxTBviiw^on  tbe  fcllowlag  jpagt  repnaanla  •  de«if;B  for  a  Baalinu  docl^  by  Mr. 
Eowird  Clatk,  of  New  Y«fk,  civil  mghMcr.  Tha  dodi  ia  pfopo*cd  to  be  ocn* 
atnwled  by  forming  a  Boat  of  timbet  to  coortUula  Ihe  boUom  of  tbe  Miutturr. 
and  which,  by  'm  buoyancy,  (hall  mppott  a  vea*«l  within  the  dock  with  It*  kotl 
above  the  nirfoce  of  Ihe  water.  To  ail^n  tbtj  end  tlie  float  b  made  in  the  btm 
of  a  hollow  bos,  ciampowd  uf  droog  h)g*  flmilv  ioanled  together  and  caulked, 
M  aa  to  rendn  it  wotcr-ljf  hi.  Tlio  capacity  of  tlie  hollow  pan  muit  be  eueh 
thai,  when  exhniulcd  of  water  by  me«iu  of  pumpa,  it  (ball  be  fufficienlly  buoyant 
Io  nMaiti  Itwtf  will)  ill  toad,  a  npmtnta  the  float!  ( t  Ihe  plan,  MrmlDg  ■ 
tecau  to  aleady  and  Mcun  ibt  float ;  e  e  perpendicular  utpDoru  aBd  bnun 
•fJiendcJ  firmly  to  tho  pier*;  ddalio  «i|ipan*  appended  firmly  to  the  Beat,  as 
■a  IS  tlow  fay  mtaM  of  tlia  raHera  «  e  «f  Uia  «uy  and  aleady  aateot  and 
detocnt  oflha  Seat  eonfafmably  (a  the  motion  of  iba  thle*  aad  wave*,  aod  akn 
of  tinking  aad  iMog  Uie  Boat  in  the  •amo  place;  /  the  ttcni  of  the  varnel  g 
jr^bilg^UocUn^t  X  A  bMceit  all  br  tupponing  aad  •toadying  the  v**ul  in 
•n  Wpriubt  p-i>itiuii ;  I  timber*  Ihunod  isto  tha  picn,  forBifni;  ■  bn]  for  the 
•ufipeit  of  ilif  Hoat  while  wink.  Tbe  float  a  ia  tupplied  wiili  ialv<-<  and  piimpa 
(uotabowii  iu  lit*  >ngTav)ii|c)i  and  tritbviii|<iitMliolbatlli*te**el/,  MtUnf 
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nioM  M  MMMMtT  than  to  open  tllI^  valvpi,  when  ilio  llo«i,  Mne  ptwiJoiuljr 
tMlloMed,  will  1)11  wilb  wtUr  and  iliik  l«  iu  bed.  'Hie  reuel  /  bmiif  rrnw 
>f moved,  and  another  made  to  occuj)^  iU  jilocc  bjr  mfana  of  guidea,  the  Tolve* 
a(«  to  be  tlotJ,  Bad  the  tnionpa  put  ui  moiioo,  and  «rhen  a  <)iMntily  nf  watvt 
hill  bfpa  diaplaoed  ftom  ilio  8«Bt  oquivalent  to  t!i«  VFight,  the  will  bo  cl«ati>d 
ifiitirply  nbofe  the  water,  and  placed  iu  a  moit  farourublo  liUuilioa  to  uodercD 


npatn-  A  float  of  thi*  docripiioii,  fnr  luo  in  (m  water,  noold  require  to  be 
(Op^pered  eilemally,  and  ooroaionidljr  <o  br  (Ulod  with  ecnnc  other  naliao  fluid, 
or  with  freih  Bnter.  to  |iroiorve  it  firam  (potiiiii.  TheCantiaillee  or  the  Franklin 
Inttliiiti-iti  ni  Phlladolpliio,  to  whom  this  itiTtntioii  bai  bMn  nobmiUod  by 
Aft.  CImU.  Hate,  in  their  report  llioroon.  tlml  th*  main  o^tction  to  dock*  of 
thi*  dewription,  maite  >ulBoi«nlly  capoeioui  fur  veHeb  of  )arf(e  lUmeniioM,  and 
fur  llio  «p«rali{in«  to  bo  corrti'd  on  In  repairing  Ihrni,  if  the  uaeqiml  fatmun  to 
wliicli  tlieir  1ioilotn«  miM  be  ■iibjocltil  l>y  ihv  weight  of  iho  vcoel  upon  tbem, 
and  llif  upward  prennro  of  lh«  water.  They  nrc  aware  tliot,  by  Judteloiu 
•lioriiig,  tiiucli  of  llio  wfifiUt  of  a  veoel  may  bf  ditlributed  orer  the  bollon ; 
thii.  however,  although  it  trovU  lewen  tlie  olijnetion,  would  not  remove  h. 
lihipe,  although  oonitrueted  in  ■  ahape  and  braced  in  a  maaner  ealculalad  W 
render  them  aiable,  undergo  In  seany  cverr  inttaiico  a  cliaiigo  of  fbnn  after 
they  ore  launched;  tolhii  ehADf:e  nf  form  ifin  float  in  qnctlion  wouM  be  iwueh 
more  liable,  inaioaucli  aa  its  flat  nirfacn  nre  lea  calculated  to  miM  tbe  efl^M 
ef  the  pr«>ttiir*  Ui  which  they  aro  mibjccted 

DOUECAGoy.     A  reipilat  potyKon  nf  tweke  •idc*. 

UObECAHEDKO.^i.  A  aolld,' hairing  twelve  equal  and  aimilar  Mt*  or 
ho«t,  each  of  which  1>  a  rrgular  |>enlagon. 

DOVETAIL  ia  a  term  im|ilyin)[  o  mode  of  connecting  two  piecta  of  wood 
or  other  tubttanco  together  by  menni  of  cutting  their  exlrtmitict  ittia  the  tanii 
at  a  dove'*  tall,  and  tnlorlockiiiK  Ihein  tu  dial  thejr  oinnol  bo  Kporated  in  tlio 
■Kroction  of  the  atraia  without  br«akin|t  the  matcriob  anindcr.  Somi^iniei  • 
■>Iid  pifco  dovetailed  at  eaeh  mmnllr  ■*  ampbyed  to  c<>nnrct  two  otiier 
pieeot  or  porta  together,  by  mtnrlng  morticed  cfivnic*  in  the  latter. 

DOUGII.  'J1ic  poiic  farnied  by  kncidintf  flour  and  water  Kgetfaor  In  tbo 
prrparalion  of  Bbbau,  which  >ee ;  .-ilw  KNE^oiNfl. 

DRACHM,  or  DRAM.  A  weithl  can*bting  of  the  lixtoealh  Dart  of  aa 
ounce  aroirdupoia,  and  the  eighth  of  an  ounce  in  apothecarie*'  weight. 

DBAO  SHB^rS.  Tb*  n^nie  given  to  a  contriYaace  for  lotaening  the  drift 
«f  reaaeli  In  haary  galea  ef  wind,  for  whklt  Mr.  thimrti  ohttiiH*)  a  patent 
b   JS2tt.      Th«  cumal  csuard   by  tbe  action  of  tlio  wir>d    cslcnda  Ihm  • 
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tern  feet  brlow  (be  lurfoc*,  even  in  Ibe  bMTi«M  gdu ;  niul  If  a  hoif  br  tank 
to  a  conudcrablc  depth  il  will  rrmtii)  nmdjr  iMMnarj.  Ur.Fnnkun,  a«we 
«f  lUi  fitot,  ncommrniUd  riwih  •DMn)itl«riiijt  adnrw  eiU*  in  lk«  «pn 
(K«aB,  IniUM  or  lybs  to,  to  fona  a  kind  of  &»ldmg  aaehot  bj  attaebinft  a 
•tout  haiuor  to  four  Dridlw  from  tbe  four  ccnntn  of  a  nil,  tht  conMn  Iw  ing 
darttcdcd  by  tpon,  and  ibeB  bvatina  lb*  aail  iato  ilia  m«  «<ih  luffluinnt 
wslgfat  u  Ank  )L    Tlia  idto  of  it  ml  Iw  Muidcrabic  in  rttanliag  tbo  pro- 


CI  of  Um  rciul  nitctii.  Ai:>>i:ju  wflrkiinvtii  Met  it.  tbat  auy  labaumn 
Ing  upon  the  nier,  prsveeu.  in  a  ven  ktcu  dtj^vc,  the  varsa  bunt 
braaking ;  aJad  ll«b«riani  and  uilota  abo  ua'ra  taken  to  tha  beau  upon  a 
VMM),  £reqi*tiitl]r  make  ihm  Ikrt  wllb  hmm  aeapo  el  nrp»  to  ■  <f*r. 
wlii«b  ikty  tlira>  ortrixtanl.  vhieh  breaki  ibe  fotve  of  lli«  ware^  and  aDowa 
tiia  boMa  to  rid*  En  Mmparallvaljr  nuMlb  waUr.  Mr.  DaR)i-ii'>  invcntioo  ■■  a 
eambanation  of  IImm  two  plan*,  ••  «iB  b«  p*rerlv*d  frooi  thi^  annriod  rtpro- 
•encatiun  of  il.    The  ufput  6fpm  rcftaacnia  iba  drag  *faoc4,  vicMd  a  litlli  im 
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pcnptcUve;  a  it  i  plwk  boUoirtd  oat  ii»JifB>rtb»  m  u  lo  font  a  tmAKj  « 
(ulHcivBl  difiMMioM  lo  rrorive  ibe  Tmi«tnd«r  of  (be  ■naanlui  vhoD  idlvii  up. 
When  ill  uw, thii  pluk  tomMilnBotf  forth*  PMt of th«»pfnrtui;«paatil<  * 
to  iL  and  mak  in  dw  nler  (,  i>  •  eireultr  tMr  or  rod  of  mMal,  Smlj'  fixod  l_  . 
tlio  extrmiillt*  to  Iha  float,  witliin  tbf  crity  brfore  mentioned;    round  tUt 
b«r  the  Ufipcr  lUo  of  ■  tqusrc  pwcc  of  Mll-«loih  c  i>  fuUo(<d ;  tlie  lowcmott 
tid«  if  in  lik«  minan'  Kcured  lo  OMtdict  nclallje  bw  or  rejlir  tf;  tlie  e><j 
litmltiM  of  4  ws  fofmtd  into  rion  or  «j^  wliloh  >r«  Ibcrcby  buog  upoal 
liooki  alUehcd  to  the  ujiprrmoit  Ear  h;  n  Mtin  of  >}^i4oob^  lika  ibe  dm 
•hoini  En  lb«  margin  fal  ■)  tliding  ucoa  ()>« 
radi/aiw  (brn  finployi-il  to  ttretth  the  can- 
T«M  e  ti^dy  out  bctwtEn  (hcni.     'Hi*  frcm* 
tbuiMvnplHed,  a  lopi'  or  chun  ia  Utaehcd  to  . 
each  conMT«f  It;  on*  from  <  to^cn  Uw  an«' 
*i(lF,  and  anotber  chain  in  ilic  nsi*  nMiiiwr 
on  th«  oppoaite  aide;  bodi  thcae  nui  thnuvh  a 
ting  A,  a*  raprMtiHJad,  which  tiiig  is  ultairhcd 
to  ■  lunan'  or  eahle,  thai  Ii  mada  bat  lo  the  bow  of  the  tbip.     IIv  tliia 
urangnMait  the  lieavlng  of  the  veaael.  at  of  thr  drae,   bjr  the   uiidiiUtary 
notion  tX  tha  warn,  allowi  Itn-  riog  to  tramaa  up  and  down  ihn  diaiui.  jiriM 
aerring  therein  the  pfrprndiculiiriiy  of  (Xv.  drac,  and  eomcqucntly  pcudutiii^l 
Ih*  iilmott  miitaiicc  to  ili  puiaK"  tlirougb  tne  water.  ' 

DRAGON  BKAMS  arc  two  ittong  broci'ii,  iTiiiporling  a  brcoitaunimer,  and 
incc(in)[  each  ollirr  on  tlii;  nhimldiT  el'  ')ii^  kliiK-po*'- 

DRAGON'S  BLUOU.  A  red  coToiiicd  reiiii,  iniporlcd  from  the  [Ual  Indin. 
It  ii  ln*ii|uL>lv  in  wnlcir,  pHrtiaDy  no  in  nkuliul,  hiil  (liualTti  readily  in  nils ;  lito 
toliilion  imnarU  a  bcnullfiil  rrd  utaiii  to  liol  iiiotblc. 

DHAINlNti,  in  Agriciilliirr,  iht  proccii  of  drawing  olT  th#  wal«r  from 
bog*,  inbrtlivt,  And  laiida  lioblt  to  b«  Hooded  by  tic.cuivc  mini,  liy  mnttin  uf 
drnina  or  Irfnchra  rut  lo  ionic  di-plli  btlow  Ihf  lurfacp,  trhioh  drama  aervr  19 
collect  i!ic  walcn  and  cotivry  llir>ni  olF  to  aonia  lower  Irvcl.     Until  the  niildla  1 
of  the  lait  cciilury  iiltic  atlcnUon  wai  paid  to  the  draiainf;  of  land).    II*  flntj 
person  V.I10  trcuti'd    llic  sul'jrci  nyjtrriiBlicnlly  appoara  to  have  licen    Df,  J, 
Anrleraon,  of  Eiliiibiir^li,  who  kIioh-ciI  llmt  llif  oriein  of  >wiiinpa  and  moraiKa 
lay  in  the  wntcn,  uttracied  from  the  nimoiplirtp  by  the  >niiiiiiit»  of  liilli  and 
Biountalna,  ptrcolating  througb  the  voriinia  |itiic>ua  ilrata  of  vhich  tliry  aie 
compoaed,  uniU  tboy  arrira  at  a  Rlintiiin  uf  clav,  wliicli,  being  impFTX'iou*  lo 
the  watera,  tbcy  atasnaie  nod  accumulate,  until  by  llioir  incrvaaiiig  upvarrd 
prvnunt  ihev  Ibrce  (hair  way  throuf;1i  iho  luit  of  tliv  vallryi  and  lowlaiidi  at 
lb*  foot  of  llic  htlti,  and  fvnn  Ixigs  atid  manhoa.     llie  principle  of  hit  lydctn 
of  dranife  coniiili  in  inlcrcrptmg  the  w*t«Ta  in  llirir  piugrvna  below  the 
aor&M  from  the  hilla  to  the  low  gruandi,  by  a  tri-iich  niuiimg  along  ihc  baaa 
DfllNhill,Hid«l«ltdin^  t«lh«mibatrstumof  claj,  which  inipedei  llie  progPCMrj 
of  the  water;   6mn  thia  trench  a  drain  is  cut.   lo  convey  iliu  waun  t»  th«r 
ueartal  channel  that  will  obtt>-  llicni  away.      Mr.  Elkinglon,  tboM  the  aana  J 
pariod,  apptara  t« hava  paid  ricat  uit.iiiion  to  the  Hibjcct  in  Bn|tlaBd,  and  ftv 
vaiioa*  iinprorementa  wliicli  he  inlruiliiccd  in  the  practice,  received  from  Par- 
Itamant  the  aum  cf  lOOOL    In  cuki  where  the  top  *ull  (•  of  contiderable  depl^ 
uiid  no  wnler  ilieirfure  riaea  iuln  tli«  ditch,  ufier  cutiinj;  fire  or  *ix  feet  dowi^  ' 
both  Mr.  Klkingtoo  and  Dr.  Audcraon  recommend  to  burn  with  a  profMeaqrar  I 
until  the  claji  be  reached,  wben  the  water  will  riae  through  tha  hnlaa  tnu  UM  j 
trench.     Thrto  Iranchea  thould  be  made  narrower  a*  they  deteend,  bp  qiades  | 
uf  a  proportionate  aiar,  hut  tlie  lowvit  part  ourIiI  lo  be  more  cootntcwd  ihu  I 
■ny  other,  ao  tliat  tlie  ahouldtrs  or  ed|^i  of  il  may  nimioil  alonw  ea  AfgoU^  | 
in  <«d«r  to  e«m  lb*  wbola  al  a  imiill  vxpenio  withoul  obatmcting  the  curreliM  J 
of  walar.   In  many  plaeaa  hollow  brick*  or  rid^c  tile*  are  aubatiluied  for  •Conat'l 
or  Cigcota,  aa  being  eheaner.     When  the  land  to  be  dtaiiied  consial*  of  a  longJ 
l«T*l  trad,  wiiliiiiii  iiillicwnt  fall  lo  carrr  cdf  (lie  waut  fraiB  the  rraerroirt  ur  I 
plla  falls  which  it  ii  ovivoyed  by  ihn  draliii,  or  when  there  b  a  riaing  grmuad  of 
au  cnbankRHiK  between  the  drained  land  and  tlie  level  wlueb  ia  to  coavey  tha 


tJEAfNINO. 
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«iit»r  off;  ft  MM  b*  Fl«*at(d  mMhatileally :  tor  M»  minKBc  pumM,  <lrinn  bt 
wiiidiiiitl*,  ant  nty  Mtlraunly  vBpteyi^  in  UiKOttiihiiti.  V/htn  ibcrr  m 
Ruliicicnt  miifkll,  irMer  nuy  au»  b«  couveyMl  orcr  u  iBWrvMiisg  obtUcl*  \tf 
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oDmniDn  vsUrnmiakii,  And  vliieh  bagtn*  to  mmimM  from  iLalflindai  ■(?{■«• 
iiiiiWr  diminUkrd  prtMUM  in  the  diMl  Ice  of  Oi»  mkon,  <2I  t  Umgih  ika 
aii^tc  of  tho  i^boa  i*  fiUtd  wiili  air,  anJ  uio  aifT«nt  of  water  ii  inutniptod. 
To  reniuv4>  tlu>  JvbcL  Mr.  Co>*n,  «t  CarliiU,  placM  a  box  U  Uia  i^pcr  uiale 
of  tlir  i^plioi^  into  which  all  tbe  kp  MparUvd  from  Ihn  wmXct  tum;  anduM 
an]iIicatioa  of  a  fordng  pump  for  a  lew  minuUs  oooe  or  iwicc  a  ds7  drirM  tb* 
air  «>ui  of  the  box  Into  tb«  aiBOipliort.  />>.  1  reptuMuti  Mi.  Comn'i  pJaa 
appllod  lo  lb*  drtini^  of  a  qntny.  a  a  rcpteunl  ■  jwrt  of  tho  qu^nj ;  b  a 
'oval  lower  down  (haa  the  bottom  of  the  many,  whi«h,  in  Uui  caw,  u  200 
yinU  off  wher*  th«  water  b  lo  he  dlichamd ;  c  tlie  higbeit  gronnd  over  •hieh 
llio  waivr  i*  to  be  cnndiictod;  4,  t,  and/,  three  dininct  rikw,  ortr  nhioh  the 
pipM  paM  (thcjr  ars  further  ofuirt  than  tivn  ihoirii);  ggkhikt  Ic*d  Mpe, 
conponng  tti«  two  Ugs  of  tliv  syphon  ;  ■  a  rommou  furciag  pump,  6xed  below 
the  lurfaoe  «f  the  waUr,  b^tvini;  n  Hnge  ralrc  at  j,  Fiy.  3,  and  an  i^«a  wotUag 
box,  with  a  limilar  volvo  1-.  Theic  volm  are  opened  bj-  the  force  <£  tha  wMN 
flowing  through  the  pump  In  its  paiMge  (<>  lh(>  lyphon ;  I  the  worlting  handle 
of  the  pump;  m  b  a  oleee  iron  iveeinr,  altown  lug«T  in  ^.3,  baling  JnawWj 
at  tha  end  n  the  Mceitding  leg  of  the  ayphon  f,  and  at  the  other  Mid  •  the 
dtocen^ng  lee  h ;  at  ihe  upper  tide  «( Iwth  endi  are  iiiBMled  two  muU  air 
pipe*  p  ^,  Jainini;  wiih  the  nyphon  pipe  at  tiie  hiffheit  bendi,  *i  lliown  at  d^  f. 
Had/,  with  a  regular  itopc  inio  the  inltrior,  to  allow  the  air  lo  aiemd  into  U; 
jl  if  a  unatl  valve  lixvd  nl  lliu  liiglitrit  point  of  the  recriver,  to  allow  the  whole 
of  the  air  to  eoespa  llirough  the  rolve  when  (he  water  ii  (breed  np  br  the 
pump ;  for  thjt  piirpo«e  tho  pumn  ■'  and  the  pipe  «  miui  be  capable  of  H>ppi]riiig 
the  water  qukkev  ihan  tho  pipe  a  wIU  carrj-  it  tdT 

DirMtftMU  (0  it  tbttreta  m  latfiiig  (Ae  ^pAou  lo  tail  d^trmtt  iktuUtM*. — 
l^»»l,  in  laying  itxe  pipe*  of  the  aypbon,  >l  u  neoetmy  lo  giie  theen  a  regular 
•lope,  to  oibnit  the  air  to  pan  Eorwatd  tnio  the  r»eelv«r.  or  to  the  highn*  bend*, 
wincli  miul  have  either  an  air  receiver  lo  each  bond,  or  a  jnpe  lnwrt«d  lo 
convey  the  air  to  n  Kcnenl  receiver.  SecoDil,  wtim  suflicient  descent  can  be 
obtoincd  on  both  side*  from  the  air  receiver,  uo  nir  pipe*  will  be  required. 
Third,  ii<  liluationa  where  It  may  be  accoHOly  to  carry  the  (dpe*  over  more 
fiian  «ns  rlcvation,  and  llie  acoond  cxoecda  the  hMgbt  of  the  fait,  ■  tcpornlo 
nrceiver  will  be  required  tat  each  el«Ta.tiun.  On  ihii  eouHruotioo.  I'tt.  with 
more  than  one  receiver,  il  <•  n«oea«ai^  tu  ailupi  the  (bllowiag  ex|>nlipiit  for 
cloaiDB  ihe  volvea  in  nicccMiion  oi  the  oir  i>  expelled  from  each  receiin.  fif.'i 
la  the  lower  voire  in  the  receiver  i,  wliich  a  oHTird  by  th*  fotc«  pruductd  by 
pumping,  and  the  air  etc^ie* ;  t  i*  an  inverted  valve,  with  a  ftoai  ir  Hxed  iiimn 
the  valve  nindle  in  Ihe  centre  of  the  cup  n.  While  the  nir  otiU  ii  expelled, 
llie  iavtrtcu  valve  will  remaifi  open ;  but  when  llie  water  a  furced  out  aud  fill* 
the  cup,  the  Soat  will  rlet  ana  clofe  Ihn  valve  at  Ihn  anme  lime;  ifaua  tlta 
water  Deiiig  atoppod  from  flowing  out,  w  ill  be  forced  forivaid  lo  any  number  of 
reotiven  in  EUFceuion.  w  ii  a  very  Mnall  outlet  pipe,  iiiavrted  into  the  boliutn 
of  tliu  cup  M,  tliruiigh  whieli  tliu  waUr  ewapca  alowly;  at  llio  cup  a  emplied 
the  Hoot  u  lowered,  and  the  Invnted  valve  of^oin  opmed— •  pouuon  nan  Mai  ]> 
to  bUuw  the  air  to  escape  at  the  next  pumping.  Another  method  tat  donng 
tlin  valve  i«  ihown  at  Fig.  fi.  yh»  valve  plaoed  in  a  ciip,  a*  ahown  in  Kg,  I ; 
on  Ihe  cup  il  mounted  a  lever,  with  a  eounUrweight  x  at  the  one  end,  and  a 
amall  pendant  receiver  y  at  tlie  other  end;  «  i*  ■  cDndueling  tube  inaerted  iaie 
the  edfci  a{  thii  cup,  tu  convey  the  overflowing  water  Into  Ine  receiver,  which, 
ae  il  Wm,  looda  (lie  valve  and  pravcnU  ^e  eacupc  of  the  water,  and  Ifaua  forcci 
ft  forward,  u  before  deaeribed,  to  any  nunibtr  of  reccivcn.  'Itie  prending 
•Mount  of  thIi  valuable  imiiravenent  in  Ihe  uri  of  draining,  hy  ineaM  of  ilia 
Bvphaa,  la  exmcMd  Aom  tlio  origiinol  doacription  of  it  by  Mr.  Coweo,  in  the 
yVwiaiegtow  iflju  Saititty  t^  AtU,  for  the  couuaiinrcation  uf  which  the  Society 
awarded  him  Ihe  gold  Vulcan  medal.  In  the  4Sth  volume  of  llie  Trmteitiaiu 
ane  •omo  inl*r*«tine  delaila  of  lila  expetunentL 

UR.\110I1T.    The  depth  of  water  iMCcuary  to  float  a  ahlp  Or  othen 
for  tho  dtaucbl  of  oarriagve,  oue  llciuniiiii:. 

DRAWBRIDGE.     A  bridge  thrown  over  a  ditch  or  rarinr,  which  ma; 
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_s«a  Dp  ov  Irt  down  at  plMiuiVi  ooe  oi  ib  enib  Mrvin^  m  >n  kiii  or  juint 
br  ikal  piupoM,  while  the  olbrt  b  coiMiNted  by  nxotn  of  ch«in>  U>  inn  tUi,u^ 
leven,  ealW  pljref*.  "hieli  w*  fmmcil  tacdthir  vith  o4h«r  limbrn  in  dm  lutiti 
<i£  •  eroM,  knd  «b  nipii>0Tl«d  by  ivo  jombii,  on  wUrli  lliay  tviii),'.  UnUuvt  of 
thia  Und  ate  moat  cviiiman  in  rortrrun,  |o  rut  oiT  comnmniMtkiii  wlili  ib* 
nuTMindiag  MUntrr.  la  tntint  navigation,  aiiil  tn  iri-t  decb^  *<•>(>§  bridii* 
llwt  luni  (toriaoiitajly  upon  on*  end  m  aa  uti*  bare  nJiniMt  tebell}  ui|wi»nli'il 
dnwbri^N. 

DRIrl',  ia  Muui^,  a  panage  dog  under  (b«  eanh,  btlwixl  thaA  and  ihdlt, 
«T  turn  and  turn, 

DaiFT,  ill  Navigallon,  ibc  u>gie  ahicb  the  line  of  ■  Bhip'i  inolinn  mitkM 
mih  the  u««mt  ■Mridian,  when  ihe  drircs  with  her  tide  lt>  Utv  vinda  mj 
wave*,  and  ii  not  sovemed  bjr  th«  pover  of  the  lielm.  It  alto  implici  llic  dii-- 
IMIM  vhich  the  ahip  drivoi  on  thai  line. 

DRILL.  An  iiulniiiciit  fur  boiing  hole*  in  meult  and  othtr  hard  lub- 
•tanect.  It  tuuallj  conaiiU  of  n  >triil};!ic  pivcD  of  mhL  one  end  nt  which  '•* 
fomwd  into  an  anguUf  p«nt,  and  the  other  inin  a  blunted  round  point,  for 
iniartlng  into  a  hole  in  a  ilefl  breiiti-plale,  which  ii  worn  hj  [ho  wurkmen 
wbilit  operating  with  the  inummcnl,  in  onler  that  he  mav  ■teadilir  pien  die 
point  into  (he  work,  while  he,  at  the  taaie  (intc,  turna  it  bM^wardi  and  tut- 
ward*  by  mcani  of  s  hnw  and  cord,  ilie  latter  being  DHMd  arevnd  a  mall 
pullc)-  liicd  alwiit  the  middle  nf  ih(-  drill.  Someiiinea  diUb  are  Died  to  bnioc* 
or  alocVk  for  ibc  piirpoK  of  diiliirj^-.  I'or  boriiij;  Inrgte  holn  in  metal,  Mnltha 
and  eti^nccn  vinpluy  a  vuf^  coiiiaiienl  arrancemmt  of  lever*  far  applf ing 

JitUMUie  to  lliv  (Uill,  which  i«  eellrd  a.  preM-drilF,  and  b  delitMiatod  Ik  tlie  «uu- 
iilned  ctiL  ab  it  a  Uver  of  the  wcond 
dan,  whoie  fulcrufn  1*  at « ;  (tin  weight 
being  ajiplied  at  b,  il>  eficacy  ia  tna»- 
ndtled  to  the  point  r,  in  a  niti<>  prnpiir- 
tioued  to  ibe  relative  diataiicei  b^lwr«n 
teandeo^  Aatliepiewiireuponibcdtill 
oAeii  reqnirei  reliering,  a  Vvi-r  ifr  ii 
add(4,  whoM  6ih:runi  ii  u/.  11ie  ex- 
tfeniily  «if  (he  iboTl^r  arm  M  canaeeled 
to  the  lever  o  i  bjr  any  contmlenl 
■wlliod  :  aiid  when  the  workman  wiihra 
to  Ntraaa   tlie  brmcc  g.  be   appliaa  hii 

EXT  to  Ike  eilrtBiiiy  of  the  lcnj>er  arm 
puUlpf  down  at  i,  which  rawr*  the 
Iter  ana,  and  with  k  the  tertr  ■  Iv 
cctttequenlhp  tba  bneo  ^  b  ai  liberty  to 
he  lauovao.  In  ordte  thnt  ihe  work 
iiuijr  bo  iirady  fijied.  it  i*  uiual  to  enrew 
b  fnt  betweeu  the  diapa  of  a  vice,  a* 
■linwii  at  olwtn  in  the  rat 

The  annexed  cut  repteeente  an  eX' 
tremely  tl»ple  and  initrniou*  (onlrieBnce  for  drilttng  lielei,  OMd  by  llie  ftnitlit 
in  Ceylon,  ll  ia  about  too  feet  and  a  half  blgli ;  ibe  cord  *t(Mbed  lo  Um 
(T(Hf  ilJeki  i*  made  of  alipa 
of  hidi!  latiiad,  Tbetound 
weighcio  give  meaianluin  ia 
of  oDmnet  mIm,  Madjr  eitt. 
Any  kind  of  bottr  can  be 
liiedio  the  cxtiFniityaf  the 
wooden  ro<L  The  lnetn>> 
ment  ia  worked  on  ihc  prin- 
aple  «f  luriieti.  The  bole 
ia  iIm  eroc*  atisi  or  handla. 
throi^b  which  the  ipindle 
«t  tlie  drill  paEiMi^  i)  fuffi- 
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tionilj  Urge  tn  viuM  of  it  tKtng  alldtd  m«)It  «p  nii4  down  lbs  ijiindk.  TI'mm 
Riming  ()>v  tirmt  ft  lew  timet  touod  the  fpindle.  llie  oordi  baoom*  twi«t«d  in  a 
eoiTM^nding  Atftn^  itiuiid  lu  u|ip«r  jiMrt.  Kiid  iipm  pdBng  ibe  eraa  doww- 
wardiv  t)>^  eordi  in  antwinliiig  import  b  rouinr;  mdlloii  to  IM  qiiodk,  wbidk, 
by  Uio  iiDpcon  whidi  th«  v«ighl  upun  il  anjuirra,  ii  cootiiiucd  afUr  the  cotdi 
have  bKomertraiEbt ;  and  tha  enio  bcinK  lh«n  >Iidfd  up  ll»  tpii>dU,  th»  cordt 
bMOin«  twiilrd  round  il  in  a  eontnirjr  ihrcttioti;  and  b;  afaiii  4*|irci»iin  llw 
croa,  llic  ipimilc  tcvolip*  tfa*  re*«rw  wiiy. 

OmtLL.  in  (itiiK'ninc  nnd  Ai^icnltiir*,  n  tmall  Rtmcb  majs  ia  ibe  p«ijid, 
for  kOTiine  Lit  i:  the  %cfAi  of  vcfclnblc*. 

DRILL  HARKOW.  A  tmnl)  hvrow  rmployed  in  drill  bmbondiy,  for 
Fitirpotinc  wpNit,  nnd  iiiilvrnxinf!  tho  ruth  hrlarc-n  tht  ii>m  oT  planta. 

DRILL  HUSBANDRY.  A  mode  of  cuttnatiou  in  whkb  lU  aooinic  of 
Mciti  in  drilli  il  adopted,  iiulcad  of  th«  mon  commoD  method  of  hnxul  oailinc. 
It  il  alM  called  bara»>hocing  buabandry,  bccau**  the  phaN  ibui  culiivotod  m 
imn  admit  brinr  elennatd  Rom  veeda  and  nithnl  npVy  ■  moehin*  ilnwii  ky 
one  bone,  and  IherFfon  uHod  a  hoT«»-hn«.  A  great  variety  pf  maditii«*  aw 
•npliivr^  in  ibii  bmnch  of  apicDUuM.    Seo  Ploooh. 

DRtJG.  A  (^nrral  mune  of  oommoditin  broiubl  frani  afatwd  Ibr  tlio  p«K- 
pote*  of  inrrJic>it<v  dyeing,  tarmlnir,  and  vartou*  oUitT  aria. 

DRUG  MILLS  nrc  math  inn  used  (nr  tritiiraila|f  dniK*;  but  aa  ihov  are  fiir 
the  moil  pnrt  ajiplicable  lo  llie  griudiit]-  of  other  tubitanc**,  they  are  iLrMribcd 
tindrt  l)ie  gmernl  brnil  uf  Mitu. 

DRUM.  A  martial  niuiical  initriiment  in  tko  form  of  a  cyliiiitet',  b«lk>w 
witUn,  and  covered  at  (he  tvra  endi  witli  vellum,  whith  i«  ((retrlinl  m-  dack- 
ntd  M  pleature,  by  meant  of  coida  vlih  rtidiii);  knult.  The  e^lindm  at« 
luually  iniuld  of  woo,),  biit  lomelime*  of  brats.  Krillvdruma  art  lain  haanin 
or  heintt|i>irr«  of  cupnn  or  bran,  covired  on  iheh-  Hat  ndM  mi£  utttma, 
which  it  fa(l«iu'd  l«  the  porlplmlei  by  rlrciiUr  rinit  of  metal,  pretided  with 
IjghlaninK  acivii*  (br  luni»]i  them ;  Ihcy  ore  luiinlly  played  upon  in 
paira,  and  ore  ehirfly  uaed  in  Uie  mtuical  bonds  «f  earoliy  rcgumaikU,  or  in 
orBlorio^  operai,  &c. 

Dki'u  jt  II  (4rni  in  macbiiien',  applied  le  eyllndcti  or  barrel*,  around  shlch 
enilless  itiaps,  ehoins  or  eordt,  are  potaed.  to  cenrniunicate  modon  or  power  In 
oilier  meehiiiiifm.  When  cylindera  to  raiployed  an  muro*  in  the  direetion  of 
tbeir  Hxrt,  i}in)'  are  uiiinlfy  i1(>nnniiniiied  jMltn/i  or  rig^ert, 

DRY  ROT;  .A  terin  applied  (a  that  npid  decay  of  timber  by  vhirli  ite 
(iibttance  it  con lertrd  liiln  a  dry  powder,  which  itniea  fi^Mi  minute  tubular 
cavitlet  rvteinhling  tin-  hoiin;:*  of  wormi.  On  the  caute*  of  ibii  decay  numevoua 
Tvlumea  liave  been  written,  and  nottrumi  for  its  prerenlJon  Mr  ■■eiira"  h«v« 
been  propoud  <rilhont  Dumber,  y<'l  the  dry  n>t  rondnucs  to  ravi^  oar  bouaM, 
and  to  dpitroy  our  sliipa.  It  boa  been  said  that  moltt  and  wnrm  aitualioni^ 
where  the  circulation  of  the  air  ia  impeded,  it  the  cencratinf  eatiM  <tt  itm 
dlteote,  and  ihat  tkt>  eflluTia  from  limnn  to  diicased  trill  eartr  Ita  tAott  to 
the  ciiciimjaornt  timber ;  and  that  ntiy  sort  of  wood,  dry  at  well  at  damp^  ao 
exposed,  will  be  aoon  deilroyed.  Timbrr  once  inl^cW  rannol  b*  reaiMrd, 
and  the  only  remedy  liet  In  culling  nnny  tbo  diteaiod  parti,  lo  pttrrent  the 
•ileniioii  of  the  eiil  to  the  remainder :  and  lo  tflatA  even  the  lattet  a  frco 
eirculatioLi  of  air  n>u>t  be  admilied,  and  llie  parts  he  wathcd  orer  wlih  a  ttrang 
■■iliilinn  iif  iniii,  euppiT,  ur  line.  PsK^it*  hove  been  granted  lor  rarieaia 
applicalioni  of  tlw  latter,  as  prcvcntiiea  of  tho  diy  rot,  Ibe  diMinniahiBK 
baturea  vf  the  procetra  therein  employed  consisiin^  in  bit  pawputtf  il>« 
I  gnou  iteamin^,  i     '    '         -    -  ■  ■    -  .... 


timber  by  a  | 


,  or  drying  out  of  llie  rap,  and  aflerwordt  iiriecliiii;. 


sf^oliiiLK,  or  boiling  tbc  timber  in  a  imUiIiiin  of  eupix-rM.  or  other  metaloo  •an. 
llie  following  ohatrralioni  on  ihii  important  tubjcet  were  soma  tin*  aliic« 
addreaatd  to  iho  editor  by  >tr.  Joint  Gregory,  who  it  an  experienoed  and 
obterroiit  thipwri^ht;  and  o<  they  appear  to  iiiarlc  out  clearly  the  tne  Mia« 
of,  and  lo  BUgicest  a  very  nrnple  remedy  for,  the  evil,  it  i>  right  ti>  gir*  (hem  a 
place  in  [hit  work.  Mr.  Greecry  «dy«,  "IiittcHd  ormuniiiig  a  Mree  of  cIbiImt 
WMHiliog  tu  the  niual  method,  by  leaving  tliv  heart «(  (Im  tr«e  m  tbc  ceuin- 
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my  plan  b  In  >n»  ii  Hglit  ^wn  th*  middlt^  Uiraojtli  Uia  hctrt,  bio  tin  t^ud 
|iuti^  iMOMdiatcIv  *t\tr  (li«  tnw  (■  faltnl;  and  mv  r««>aiM  (a  tbi)  I  will  cm* 
rniltavottr  to  txfliiD  to  llic  bcft  «f  mj  aUIHy.     It  ii,  I  b«U*T*,  a  wpit-known 
fiicl,  ihil  a  tTM  dota  not,  literally  iMaUog,  ob  an  rrcelriaft  Iho  final  itroke  tt 
lbs  am,  htt  (hat  U  oonlbiu«t  for  a  luiig  Mri«d  an«T«ar<b  lo  vegetal*,  ilwagh 
leu  vigMWMlr.      At  length,  bovcvcr,  iht  aap  caaiM  U>  clmilal*,  lb*  porvt 
tweome  cloMd.  and  ilie  juion  of  [lie  ti«  thai  >hu(  up  nndergo  decompMitian. 
and  lay  the  finiadatloD  of  dry  r»L     It  la  well  kaovn  tlut  a  m*a  «lw  oita  io  a 
njl  habit  of  body  aoom  d«cayt ;  llie  aaine  cRcet  lakn  place  in  b  tree  lull  of  tap, 
unlcM  we  adopt  tbe  Mine  melhod  wtth  reaperi  lo  it  ai  the  KgjTtiaiu  praoliaed 
with  il<«  human  body,  vU.  that  of  deptlvliig  it  of  «U  nMiUur*.  vlileb  preeaae 
would  girc  lo  out  ripnber  a  dunbiliiy  aloKNt  eetdaitinif.    Hy  mind  M*  been 
lonff  imprtsMd  with  tliit  idea,  wMoh  liae  been  vonfinned  bjr  my  barii^  teocntly 
nolictd  thai  tcvrral  of  the  tinbcra  ia  ■  nry  andenl  public  building,  whkli  bad 
lirrti  uvru  otiKinallr  in  tlx  niaDoer  1  bVrc  prapoMd;  wore  pirfKtIm  tmmi, 
ollliouKh  ihcy  nod  witbUood  die  «Hlapidatii»  hand  uf  tliiia  far  eer««i  nmdted 
yean ;  wlillo  other  limbcn  in  the  eeem  buflduw,  wlueb  had  not  batfi  ao  cot, 
Du<  apparently  aquared  out  whhtha  heait  in  IM  cenliv,  were  an^cdvretfNa. 
That  Uie  irf  rol  U  cvruinly  oauMd  by  the  Juloea  being  enckecd  in  the  iMait  of 
the  (Imbrt,  I  hat-o  had  G^^ent  oppertunitie*  of  obeerrin|[  during  my  kns 
praclital  eipnienoe  in  (lie  tepainng  M  ihijMk     In  the  frame  efs  ikinH  wbia 
inch  Wpe  ^uaiMitita  of  timber  are  employed,  I  kave  unl&emly  neuiwd,  nrat, 
ilmi  tbe  decay  commenMi  !■  tbe  nw  fore  and  aft,  vbich  ii  owic^  to  the  tiuhcn 
being  fitted  to  clote  together  tl  tbe  beeb  or  Ivwer  end*.     Tbe  etil  being  tliae 
cudoetd  ill  llie  heart*  of  the  timberi.  and  the  air  baring  no  accTM  to  lb* 
TXWrioc  of  them  to  carry  olTtbe  maiMnre  by  (Tftpomtion,  inletnol  decay  ii  tbe 
neceiaary  coniequeiice.     I  have  aometiniM  wltnemM  theee  pait»  of  ibe  Itame 
of  a  eliip  b  aich  a  rolien  aiaia  M  to  have  bam  )iully  (omparnl  fay  (he  wofbnen 
lo  a  bean  of  manvre.     Steoardly,  ihoae  limben  in  tbe  tnidihiM  that  bare  been 
bated  elf  with  the  outaidn  iilanlti  are  tMt  ao  affected,  which  1  altribuia  to  the 
circumeiaiioe  of  the  hulea  aamiitingB  oiirenc  of  air  ilirauuli  (hem,  the  ileetnetita 
juicfli  being  tbercbv  carried  oC     Thirdly,  it  frcqiicnily  liappena  that  tbe  floor 
timbcn  of  an  old  thin  are  fuiind,  od  breaking  up,  lu  be  neatly  *a  eonnd  aa  they 
were  when  fIrM  pnit  in.    Their  Drneivalioii  mhjih  I«  be  owing  U  (bo  afbct  of 
tbe  >alt  water  which  conttantly  lave*  oi-ci  tbcni,  cniuinji  them  lo  beooiiM  in  ■ 
manner  (uckled ;  or  It  may  be,  that  the  sail  enleriiiB  into  the  eampoeiiMn  ef  iba 
wood,  the  deUructlveeAbctiof  ila  natural Juioea  are  iberaby  pr«e««iiad.  FouMbly, 
tlic  plank*  in  the  bottom,  niwect  to  (be  limber^  lake  the  inJcedon  firrt  i   aiM 
where  the  Irec-nalla  are  not  doeo,  ilia  dtewaa  npidly  extendi  eudwayi  of  (ha 
grain.    Rftbly,  thoee  fiaTU  of  llw  deck  pknlia  that  be  aaen  the  beami  an 
Uioae  whiffc  are  fint  infected  witfa  ibe  rot,  ibe  onnae  of  vbioh  ii  midanii  is 
thete  parla  that  are  tefwrii  ibe  bMma  are  generally  qaita  aooBd.     SiitUy,  fa 
lb«  bwmi  ofahipa  tbe  decay^  uaually  osmmrncn  in  IM  blatnal  punt,  wbicli  ia 
deddedly  owing,  in  mr  opinion,  to  ibb  cmneoM  melbod  tf  prcpontig  tbe 
liinbtTi  aa  htfm  umtionedi  but  when  timber,  ao  nrepatvd,  b  iMi^  1  would 
lecoonnend,  aa  the  bcal  prevenlivc  of  ibe  rot,  that  a  lev  bolaa  ba  bend  throagb 
(be  beam  (on  nMl  aft,  and,  wbal  would  (till  add  lo  the  benefit,  to  ban  naoiher 
hole  lengthway*  oT  (be  grain,  lo  meet  ibeae  wbioh  ore  bored  creeavayt.     But 
(lie  belt  prpTtniiTe,  I  am  conGdeni,  would  be  llie  aduptioei  af  my  mode  «( 
]>rvj)ariti|;  the  timber,  namely,  lo  b*  it  Icngthwap  right  tfaroi^h  tbe  bfaf^  Ij 
which  iiul  only  much  erralor  dmubility  wuttid  be  ebUined, 
but  great  economy  in  Uie  ooatumptkni  nf  (be  timber,  aa  well 
ai  a  great  inereate  of  eitengtb.  which  I  will  ^eoeved  t*  cs- 
pkiu  by  referenee  lo  the  annestil  fivtire,  whtdi  etlilbiM  an 
end  view  or  eecdoncf  a  piece  of  linibtr-     llariag  ptoeuted  I 
«  b>g  of  the  thape  isqulrml,  ArM  eut  aff  tbe  two  dab*  b  A, ' 
and  ibtn  divide  the  remainder  a  «  bto  two  oawI  pwt*. 
Bdng  thiM  *a>n  through  the  heart,  (he  air  will  npidly 
jfaaoro  (he  luietw,  and  nicb  a  »r,uuniiig  inay  be  Mon  etteted 
aa  will,  1  Ml*  no  doubt,  completely  prevent  ibe  dry  rot     But  mj  ettjacl  b 
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tiinploMhlonlitni  tbe»mnom]rariliV|ilaa  In  ■  mechanical  point  of  tinv.  Bj 
lliiH  Mwliig  ■  log  ihraugh  th«  mtdiltf,  i«o  t!mb«n  are  imiiicdiaUlf  praridcd 
iiiUMd  of  one,  niid  both  of  anc  prrcue  mculd.  Thua  when  Ui*  plecM  a  •  in 
Iho  bIhivb  tgan  nrv  {ilui-i'd  (■■id  lu  t'lid,  Uipy  will  rortn  two  liinbcn  •xmOt 
tJm^r,  oi  Bjiptan  by  ilic  onocxcd  figure.  Hie  cx|>oititi(in  g«iti«d  hj  tius 
■BcllKid  uf  CDiivrtliiig  timlirr  is 
dlivjnuH;  titry  iliiji-liiiitdi-r  in 
fully  tniiubtc  of  llic  dilbculty 
be  it  ofttn  put  Ui,  uiid  of  llie 
•id  wut*  oi  time  and  Inboiir 
oftea  incuTml  in  invpftrinft  l«o 
•ocfa  tiailwre  tu  mutch  un«  tLLiotlxr.  ll  noc  Dnfrvqiimttir  happcni  Ikal  tii« 
franunj  of  •  ihip  Mnnda  ilill  fur  *nvcral  dajrx  owiii^  tu  tliii  rimimtUaor.  The 
MTinf  of  lime  and  loiwur  ii  in  conicqucnrc  aniiiipottantMninginilMaxpenM 
of  bttJdmg.  I  liuvp  aintt  jirofed  by  fxi'trimfiit  thU  (liii  meda  of  Hwiag  tka 
timbar  down  tlic  middle  confcra  frr^ni  nddltional  •trmjrtii.  Prom  tiM  wnve 
bough  I  cut  ivo  piccci  of  tha  suns  lMif,-tli  and  lliicknpii ;  one  of  ibein  1  Mjattrfd 
■ceqnKng  (o  llu>  ubuuI  plan,  wliivli  I  loiidtnim,  tlie  utiii'f.  sccordiiig  to  mjr  prc' 
pMcd  nMthtid,  leaving  the  circular  aidei,  lu  ihciwn  U  tt  a  in  tlie  IbrtMing 
Bgaieo.  Tbc  proportionnJ  ittrnKili  of  oiilv  one  of  Uie  piccn  I  Tound  Ia  b*  M 
si  cwnporvd  to  27,  the  ■trt>iig[U  uf  t)i«  wliol*  H({iinro  iimbrr ;  tbe  ■Imtgth  of 
llio  Ivo  piecei,  Iherefort,  iniikci  the  difference  of  &0  to  27,  or  ncnrlj  double; 
in  aiddition  to  which  ndvaniaj;?,  for  crtmlfr  durability  will  be  obtained  by  tbo 

Srevviition  of  llie  dry  rot.  For  thu  timbcra  of  n  T-l-tiin  nhip,  Iiit;i  of  22  inch** 
inmMcr  ar«  luiurJiy  employed  ;  if  thcae,  initead  of  bejni;  ifjururd,  ar*  dMdeil 
according  to  my  method,  llicir  ilnMiglh  nnd  width  of  brarinpi  for  the  plonlta 
will  bu  ^tly  adequnlr.  and  the  lililr  difToriMici'  of  •inoi^th  mny  lie  eoiily  cmih 
petiMlmi  by  l«o  or  three  more  timbcn.  for  wliicli  ihcic  vill  be  plenty  of  ntoni, 
and  the  taiing  of  exjiuiue  >>ill  thereby  bu  ioimenic.  }ly  tlie  moit  aoeimie 
calculdllonk  that  1  have  been  mabUd  la  make,  I  And  lh<  (arlng  In  timber  onty 
to  bo  flill  on«-thIid.  The  annexed  iketch  rppmrati  ■  hodmntal  MCtlon  of 
a  (in4ll  potlion  of  a  ihip't  lidr,  vitli 
the  arrangement  nf  ihv  tiiiibiin  acoar- 
dltig  t0  my  plan.  aa»,  lhn»  of  the 
•hiii'a  timberi ;  (  (  (  6,  the  fluinn 
nad«  froni  (be  alabt  bofore  mtniionw), 
vhlch  are  iiaifbirnly  of  •  luiubla 
■hape;  ee  aie  air  paNa»«^  vbich 
MTV*  efltouatly  lo  earr^  ear  wbaierer 
moltliire  may  tcmain  in  the  timber, 
the  heaili  of  the  treea  being  eipoicd  to  the  iiir.  It  will  Itkowioc  W  iii^rorivnlj 
that  iho  drculaf  tann  of  the  KrH'"  l)«ici£  t^t^'n^il,  Iho  •Ircnglh  of  ilie  timb 
It  better  pfrserred  than  if  the  log*  vere  •quoted,  oa  1  have  protcd  by  tJ 
hefuriMAeiilioned  experimenl.  from  longobnetvalioii  and  repealei!  inviiligttlMfti 
I  am  iailenl  convliiccil  thjic  the  outtUt,  or  fouiiHr  p«t  of  a  tree,  i*  atronger, 
more  durable,  and  more  aeawonhy,  then  ibe  Bean,  notviihitandine  I  luva 
daitv  trilnnard  Ibn  pretmnoa  given  lo  ihti  Utter,  Hblle  ilitr  fonner  tiM  b*«n 
tifcil  for  liiri.  In  the  n>|iBiriiig  and  bceftking  up  of  aliipa.  it  vill  be  olmoet 
ini-ariably  Ibund  that  the  decayed  planlu  have  the  heart  of  the  tree,  and  thaj 
aouiidontv,  n«ti  It  foUov*.  therefore,  that  ifae|ireaMt  «yriein  of  Biting  U  re 
drfiictlvo.  To  teMMi  the  eharge  of  carriRgc,  it  ii  not  miinlBl  U  aide  tbe  lo 
«)iere  (he  trees  are  (cUed.  Notr,  if  the  tree*  were  alto  atwn  down  the  midiOe 
III  the  fun-'t.  .-ut  locreMcd  hcilily  of  remova]  woidd  be  M^uired.  and  the 
liinbi-r  Hould  be  (CBioniiig,  and  probably  be  fit  for  um,  ere  ll  eanie  into  the 
dock-yard.  The  longer  n  irce  reinoim  whole  after  it  ia  felled,  lli«  mote  tap  it 
will  eoiitain,  and  the  mote  rapid  will  bo  ila  decay.  I  have  awn  nuny  Irree 
that  etfe  aound  wheti  felled,  decay  from  llic  heart  oulwerdi^  owing  le  llieir 
lyiiie  a  long  time  with  their  juiont  alwl  up  in  thciu.  The  dirldlog  of  liie  trew 
wouU  have  preaarred  them.* 
DUCTILITY.    That  propcily  or  (exiure  of  bodict  which  rendcta  ■  {itao* 
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(kaUt  lo  Anw  them  out  In  )«n^,  wbll*  th«ii  thiduMH  It  dinunliihcd. 
vtihout  nay  actual  fracture  of  tbeir  p«iu. 

DUIXIKICATION.  or  DuuiuTtoH,  id  Chenuitry,  llw  eenhinaHaD  gf 
tnuinal  Midi  villi  alcohol,  by  which  iMt  caiMlie  fr  cMTOiin  qadiliM  an 
diiuinuhicd :  tluu  m  ha*a  dolcified  anirit  of  nUn,  duldAca  ■iiitH  of 
Vilriol.  *e. 

DULCIMEIL  A  miuical  inslnimPtit.*tninK*ith  about  Sftf  »(t««,<iuiI  0T*r 
'  «  hrid^-e  at  each  end.     It  u  per(««ni<d  upon  by  aUiking  the  wim  iiilh  tittle 
Iron  roil*. 

DUOUEClM.UiS,  oc  CkOM  MoLTtruo^TtOH,  m  a  tola  mad  1»  workmra 
and  aitillMn  in  coinMitipg  ikeir  work.  Diinennon*  are  UMulljr  lalm  in  6tct, 
iiicbt*.  and  fti%  MUltioa  all  ihoM  which  art  Ish  than  «n«  ^uaiur  oT  an  inoh 
aa  of  uu  couaoquenoc  Rule ; — Set  down  the  hro  dimtniieaii  tu  be  muliipKH 
iog*tli«r  one  under  the  otlipr,  in  inch  manner,  thai  feet  ihaU  iland  und>v  fttt, 
inchei  undet  ioclim,  and  parla  under  paru;  then  maltiply  cacb  imn  in  the 
inulti|>licaiitl.  bcRinoinf;  with  the  lowett,  by  the  feH  in  the  n)ultii>rier,  and  Kt  the 
ii»uh  uf  «acl>  diir<Gtty  under  it)  TMptciive  tertn,  obHrring  tn  eatry  on*  tut 
evcrj-  13  fniin  the  parti  to  the  inchr*.  niid  from  the  incliei  lu  the  fecU  In  lake 
■  niHiiiicr  tnuJiiply  ab  the  multiplicDiiil  by  lh«  incbn  and  paiti  of  iJie  niuItiplitTi 
anil  wt  iba  tmuU  of  Meli  iu  uiit  plucr,  re moi^d  to  llie  iighi  ha*d  «f  IbcM  In 
I  tli«  multielieand,  and  the  lum  o(  (hcH  lacxiFuirc  ptoducu  will  be  tke  aBtwer. 

i  EtampU.     Unlliply  9  lt«t  4  iiiohet  3  pMU  by  10  fnt  3  incbea  ff  pant. 
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ll  nlKiutd  be  elMcr?ed|  that  tha  firet  in  tbe  anawar  no  aqnm  lliet,  but  lli* 
nutnbi-n  lUnding  b  the  pljkoa  of  incbea  an  not  M|ti*ce  indto^  m  mitlit  at  Ar>i 
be  sufputed.  but  tw«4(tlt  pant  of  tqoare  fatt,  each  pan  being  equal  to  iwdve 
aijiMre  It.cttM.  In  like  manner  the  number  atanding  in  the  place  of  miu,  at 
in  it-e  tliirvl  place  of  (ignret,  are  ae  many  ptila  of  the  preceding  denoenuMtiaa : 
tlieir,  lliprvlurv,  ar*  tquare  lochta. 

UVING.  The  an  of  tinging  or  imbuing  vsriont  wbilancca  wttk  diflVfcnt 
ffJoura  at  plemurp.  The  principal  applicalJMi  of  tUt  art  ii  lo  fabrica  of  wool, 
dlk,  and  cuiion ;  bat  it  la  alio  appucd  to  the  colouring  of  Icaiber,  anatUr^ 
irery,  and  nuiout  other  aubetancea.  Waah^l  limit  our  deaaiptiont«ibepraoaa 
of  dying  til*  fiiM-msntloAtd  tubttanca*.  The  tim^  cotonn  mnployeil  In 
dyine  ore  miittly  citlur  of  animal  or  vegetable  ongin ;  bat  although  tb« 
number  of  poulblv  dye*  which  might  b«  nblaiopd  from  Ibne  aouroca  it  tlmeet 
InSiiilr,  the  number  eniployedin  the  regukr  iniuiufacloric*  of  Europv  it  enall, 
llic  lalinita  dlTertily  et  lint  which  i*  obUuncd  bclnj-  the  retult  cf  ihc  comb*- 
nation  of  two  or  pdotf  nmple  colouring  KubiUiictn  witli  oat  another,  or  wiik 
certain  chemical  reagenU.  Of  iho  great  vaiifty  i>f  kiirjwt,  ili<«,  torn*  (ibongb 
cumpHnitirely  few)  may  be  applied  to  animal  or  vegelaUe  itnA  withuut  any 
olhfT  prpparDtiou  than  that  of  cleantine  the  vu£,  and  tbea  nunoiing  ihea  iu 
n  (Wocliiiii  or  iBfitilon  of  Iba  dye,  which  lbc«  beeomat  ao  pwmaliently  caaa> 
bincd  with  (he  fibre  «•  to  reiMt  Ibe  elEtot  of  mahing  and  (ke  bleaeUng  po««r 
of  tbr  iitn  and  air.  But  (bo  gtvtltr  number  of  dna  bave  auek  fecUu  aJBnitjr 
fur  filire  that  no  peraiiUMint  oomUnadoD  coo  be  eflcctad  batveen  them  in  their 
tiniple  itale ;  to  effect  the  combinatiun,  recnuiM  it  had  lo  rorioiu  uibatanoca 
bavins  n  tlnmg  alltnity  bulh  for  tlie  £bro  and  the  colouring  raaUar ;  and  ibo 
cloth  bping  preiioiuly  aleopcd  in  a  tohilion  of  lonBC  of  Uim*  iubitanct*,  and 
afwraunli  iouuened  in  the  dye,  an  intiinaU  union  of  the  ckrtb  and  tbe  col««r 
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itij  matltor  h  sSbcUiL  TIm  MibaUnon  wliicli  Kne  to  fix  Uie 
matter  m  the  clolli  arc  termed  niordoMi:  and  in  the  DunagctDciit  uni  i 
of  iWm  ii  ll»  cliitf  fttt  «f  til*  4lj«r,  m  Atk  (AeU  an  not  (ImUed  tP  the  1 
iif  lliD  eulour,  lul  lk«i',  tn  nuMt  CMcf.  prodiiM  tonM  ■luruion  In  ttt*  •■■ 
Imp, — 4  circiunrtance  a-liich  ilia  dyirr  avaiti  kiiBioir  oT  in  nuMcnnii  cmo*,  id 
wnrj  mid  lni|>rwv*  ilMeoliiiir  ubtaini!!)  from  iltiiiiU  it^i  tlntCl:  ihoa  «liiniin*t 
iHurrlont  cluniTM  the  dull  redafinnddeT  (o  •  btijtht  cvinMoni  Mdlbt  •diHloMtJ 
ur  thi  iiol  only  fix  oechincol  in  wool,  but  chimge  It  from  aiMxm  to  br^h 
(cnrUt ;  but  if  llit  oxida  uf  Iran  bo  lubilinilcil  (or  tiie  tin  m  •  monlmt.  ih 
eolgur  bMoaiM  elmnRtd  to  a  U«ak.  In  dybg,  then,  it  U  ncenwrj-  not  tmlj 
l«i  girocuM  a  tnordanl  fur  th«  Mlourin^  iiintt<-r  kiid  tlir  doth,  wu)  ■ 
tniilicr  wUicIi  puwi  tlie  dciirtd  colour  in  pBrlcciian,  but  to  proeur*  •  i 
luid  coiouiing  tnntler,  wliiob,  when  combmed.  iholl  produce  the  odour  MUnKh 
It  i*  alM  evfdfnt  lliat  a  givat  Tarjoty  of  culotin  nuy  bv  produwd  fraoi  a  ^ngll 
4ye  autt,  {tfovidcd  tha  mordaolB  can  be  lulIidcDti)-  Toricd.  Ma«i)anli 
Ci'iirrjtly  cuiiipowtl  of  rurllii  or  nelatlic  OKidM.  tannin,  and  oil.  Of  • 
ninritnnU,  thn  ina«t  important  and  ^netaUy  uaed  it  aluniiii*,  either  in  Ike  i 
nf  wniMion  alum,  in  wbicU  ii  ii  comUnad  with  Mlphuric  acid,  or  In  that  < 
accuia  ornlttmiuH,  wliiuli  nntwrn  oMch  b«tur  lliaa  alum,  ai  the  cloib  U  no 
eoiily  tnturatcd  with  olununo.  and  lake*,  in  ooiwqiMnc^  •  riohfr  tad  mo 

Criiiunanl  colour.  AltoiMt  tli  the  metaUio  oxide*  hare  on  affinity  tot  <.._ 
Ill  only  l>«  or  lb«ni  arc  wtenaiTtly  tucd  m  mordaM*,  via.  Ilie  otidM  of  i 
and  of  iron.  The  oxide  of  lin  »»<  fint  introductd  in  dyinj;  by  KuMcr. 
0<nnan  cbtmiit,  who  brought  tho  lerret  (o  London  in  1513.  It  U  generally 
omploycd  in  tUa  itiile  of  niCro-muiule,  miinatc,  or  aMiata  of  tin.  Iron 
gcnerallj  eniplo)-cd  in  the  «iale  at  the  tulphatc  vt  the  acetate;  the  firtf  heii) 
clil*fly  u«»d  f>ir  wool,  and  ihv  Ultnr  Tor  ootton.  Tannin  hu  a  very 
affinity  fbr  cloth,  and  for  >ci'<t>1  colowine  Mullen.  It  i«  ptiiiciimll)'  tibuiii* 
from  uut  ^U,  or  tiiamch,  wliich  contain  it  in  gnat  quontiliei.  Vaniiin  i*  i  ~ 
often  cnipliiy*^  iilimf;  with  oilier  iiuirdaiitji  lu  prudiice  a  cuinpuimd  mordant 
Oil  ia  alao  unad  for  tba  lamc  purpoM  in  d)ing  <otluii  atid  linoa.  XV«  no*  pnr-'* 
ca«d  to  a  roniidcratioti  at  the  dye*,  and  OHnnenee  by  obterving  that  inauauor- 
alii*  at  arv  llie  <liffi<r*nl  coloun  and  ahadM  of  oolow*  eoranwiuoatcd,  they  aO 
tirijtlniiie  fium  fuui  or  live  priinary  dyet,  moililUd  aMOtdlag  to  the  colour 
inti-nd:>d  to  be  pmducod.  'Iline  primary  or  ample  dyci  are  a>  folloir ; — blue, 
yfllow,  rtd,  black,  and  bwn,  or  brown  culnur. 

Wfynt. — 1*11*  only  two  (ubatancvi  tited  tor  dying  blue  are  troad  tnd  indigo- 
Indlipiliaia  vrryilningBAInity  for  wool,  lilk,  cotton,  nnd  linen,  nil  ufahich  may 
therefore  be  Aytd  vith  it  without  the  iiiiiitntiiY  of  any  mordnnt.  But  indlvo 
it  Hiluble  only  In  tutphnric  nrld ;  it  i*  ihcTrlun.-  ncptisary  either  to  employ  ibd 
Mtlphnle  of  uidijto,  or  to  mider  it  loliible  in  wmi<'>',  liy  di'privliii-  it  of  itt 
nygen.  The  firit  prowa*  it  frrquirntlir  employed  for  dvitijt  wool  or  •lilt ;  but  for 
linrti  or  cotton,  Ihu  latter  la  G*)>orally  ntoiiM  lo.  "Vihvn  tlic  tul|ihatc  it  em- 
pluyeil,  one  pari  of  indigo  it  lo  be  dinolred  in  fnar  piirtt  nf  coiicmtralrd  nt- 
phiirie  ncid,  and  oiio  part  of  dry  esrbonate  «f  potath  added  to  tlic  tuliiiinn, 
wUeb  ia  then  l«  b>  dlhiud  with  right  thnot  lla  weight  of  water.  1'he  cloth 
miMI  b*  boiled  for  an  hour  in  a  wtution  of  five  pnrla  of  alum  and  lhi«e  e( 
tartar,  after  whicli  it  munt  be  rpmoi-fd  to  a  bath  contalninf;  a  grrntor  or  tmallBr 
pToportion  of  the  tnllibalB  of  indiga.  accurdins  lo  llic  nhndt  wliicli  the  cloth  it  ta 
rtcriTO;  and  in  tliia  boihitmuit  be  boilod  until  itari^uin  Ihadi-ilm)  colour.  The 
alam  and  tartar  are  not  iDl«idrd  load  tatnonluiti,  but  to  (acilitoio  the  decorm- 
pMilian  of  th*  ti^nt*  of  Indigo.  Tlir  alkali  added  to  the  tulphate  auiwet* 
lh«  uiine  pnrpoto.  But  ibo  mott  commoa  metboj  nf  (■■■iplnyinc  indigo  ia  to 
dcprire  It  of  the  oxygva  lo  whteh  It  «vm  in  blue  eolnnr.  and  itmi  rrduc*  (t 
to  th«  italc  of  preon  poltta,  and  then  to  dittolve  it  in  water  by  mean*  et 
alkalttii  or  alkaline  eaitha,  which  act  rciy  rpad^y  upon  it  fn  ibal  •tela.  It  it 
deprlFtd  of  osygra  cithtv  by  admixture  with  otiier  fubslaaee*  potteuing  a 
pealar  ofliaity  for  oxygto,  at  tbt  grven  oiidc  vf  iTO«i,  or  rarioui  iDeiallia 
mlpburtti:  or  il  majr  b*  mixed  in  water  with  cerlaJn  vegrLihlf  niihitancea 
•hick  raauily  nndttso  fcnnenlatiaii :   lb*  fetmctitt  nuwl  coiiinimily  rinpluyid 
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*Tf  ikmhI  and  bran.     During  lU*  fiimuntuion,  Uie  biiliM  li  Jmrfrd  «f 
iu  axygtn,  uid  k  iIimi  dinolT*)!  bjr  meuia  of  ^ukfcliaia  a  ^ulj  «dM  Id  tba 
nlution.    Th«  flnt  <if  iline  method*  M  luaUly  lUlaw«d  in  djring  muob  or 
linn;  U»  •oeond,  in  dnng  ««al  and  rilk. 
Cy  l'(4fa«. — TM*  eolotti  it  ntMl  OHunoBljF  o1i(«in«d  6am  «tU,  fuMk,  or 

S nitron   Urk.     Th*  dotb  mjUTM  to  b*  pmurtd  btftr*  dybs,  b]r  com- 
ing it  with  twne  mordant ;  that  Maat  eanMonly  employed  far  tni*  pttrp««a 
ii  alumina. 

0/  lUd—Thn  matBrioI*  employed  far  tba  calaqr  tra  Ue  or  ktRn**.  eottii- 

J,  nreliil,  madder,  canhamut,  and  firaiil  wood;  and  llie  ordinary  mordiuits 

an  aluiiiinn,  and  ihv  oxUm  of  tin  i  variolic  thftdet  an-  iirodoon)  by  iaktrnut- 
turo  of  llic  dying  mnlcriala  above  named,  or  by  lint  •lyin);  ihit  *luir  with  on* 
at  more  of  tlicni,  and  tubaaqMcnll*  paaii^g  it  tbrouL'li  a  vrllow  bath. 

Qf  Btafi.—Tht  nubuanM)  employed  to  glT*  a  black  colour  ara  red  oside  of 
trail  and  Unain.  TbcH  two  tubaiaima  b*VD  a  *minK  affinity  to  oadi  olhcr, 
and,  whaa  iNnibinod,  anuine  a  deru  Uadt  rotuiir,  not  liable  lo  be  dtcompotpd 
b^  li^L  Lofweod  la  UHuJIr  cmptayed  af  an  auxiliary,  bewie  It  cooimu- 
nicalea  lwtr«,  and  odd*  coniidaably  to  the  Ailnrai  of  the  black.  Cloth,  bcToro 
il  rectivea  a  blaek  oolnur.  it  tnunlly  dyed  bliMi  which  rtindcn  the  colour  miKb 
Aillrr  ihuii  it  would  olhcrwiu  be ;  lor  infctiat  cloth,  a  brown  colour  »  luino- 
timci  girea  by  meaai  of  walnut  peth 

O/  Uram,  tr  ftmm  CoImt. — VoiioiM  plentiful  and  c1im)i  Mifaslance*  are 
rnitil<i*wil  tu  ^lia  a  brown  or  bwn  colouird  uround,  m  birch,  Hunarh,  alilrr 
bark,  hut  mor?  eipeciofly  deooetioB  of  walnut  peel),  or  walnut  baik  or  rnoi. 
Th«  sheilta  pt«dae«d  by  the  bark  or  rind  of  Ibe  walnol  Itee  arv  uiitiriilu'Iy 
flnr,  tb*  ealoun  aolid,  and  it  l«ndcn>  llio  w««^  when  dyed  in  it,  flrkibie  and 
•oft.  From  llw  aboi*  ooloun  wloualy  comUiMd  an  derived  tlu  endlet* 
eradatlona  of  dm  InqMttfd  l«  the  varioua  ftbriea  of  ailk,  wool,  cation,  and 
uncn.     Of  tbear  oonpouad  eoloitn  we  riialt  notioe  ■  fa«  of  tho  phnclpal. 

0/  OnuL—tytn  ii  a  mixlara  of  blue  akd  reOiiw,  tlie  (bade  varying  acoord- 
big  to  Ike  pirTalonce  of  eitbrr  bgredlcnl  The  elotb  la  geitnally  finl  dytd 
blur,  and  iban  fannerMd  in  a  yellow  bath ;  but  when  lulpbale  of  indigo  n 
employed,  it  ii  umhI  to  mix  the  inrradieala  Iccctber,  and  dye  the  doth  at  OMo. 
(^  yialH,  Pwpb,  mtd  /.(lae.— Tbteo  are  all  mixRitip*  of  bhia  and  red,  and 
depend  tipoD  (be  dlftnat  ihode  produced  by  the  Mepoition  of  eoo  colour  Is 
(lie  oihcT.  Wool,  cutlea,  and  linen,  are  fin  dyed  blue ;  the  two  bM  are  tbcn 
galled,  and  aoaJtcd  In  a  doooetian  of  logwood,  «r  of  green  nilphalc  of  iron  , 
ilirv  ar*  then  dyed  toarlet  in  the  UMal  manner  i  by  mrani.  however,  rj 
cucfiiDpa],  mixed  with  lulpfaole  fX  Indl^  th*  proteai  may  be  Drrformed  at 
oiidi?.  Silk  f*  Ant  dyed  etienMn  wiib  eochmeat,  and  A«n  Apeed  hi  (lie  indigo  *at. 
<y  Oroye.— llib  i*  a  mixture  of  yellow  and  red.  A  remarkable  diCbr- 
enc*  exlna  in  iJie  affinity  of  Tarioua  aubatanoea  far  colouring  matter,  aninu] 
•ubitanc««  gmaraUy  taking  Ibo  dye  much  mere  mdilT  Aan  then*  of  veeetibla 
oampooition— thni  woo)  and  aQk  ai«  mare  euily  dyea  tban  ootton  aid  unm ; 
the  lMtt«r  article,  bideed,  bai  w  iliglit  an  affinity  Kir  (he  dye  thai  it  la  ezlTNnelf 
dillioiili  to  impart  to  it  a  b«j[bt  and  pertnaneni  colour.  Tho  |ai>.aim  UM 
miinitiuliitioM  la  djiiiK  are  f<w  and  limpte,  and  tequirv  prwinpally  a  geed  eye 
tnjiid^  accurately  oflbegradiitiDnii  of  the  tinlis  and  care  and  ■Ucmtioti  in  pre- 
pailtii;  tho  inciedwnta,  udin  muntaininx  the  hatha  al  a  peeper  Icnperaiure. 

Mr.  J.  HaS,  of  Unball,  near  MMchMier,  bat  rerently  obtained  a  patent  for 
VI  aMiaralm,  diown  in  the  engraving  en  the  foltowtnc  p*^e,  the  object  of 
walch  ii  (o  caoM  the  goodi  to  be  expoted  (o  the  aedon  <X  tho  llqiiov  In 
tbe  dye  vat  in  a  more  equal  manner  tlian  it  done  in  the  ordinary  method.  In 
the  dye  vat  a  ara  planM  ds  tmall  rvllen,  1  Iu  6,  one  at  earli  oeener,  and  two 
near  lliu  rnldd)*^  ea  tbe  nime  lino  with  I  and  4.  At  about  half  tbe  depth  of 
the  vat  are  piaotd  two  large  renen  h  and  e,  about  one  faol  aannder ;  one  end 
of  each  of  the  axei  of  tbeiw  rdlen  coibm  tbnugh  a  aUtOng-bos,  and  on  tb* 
B<i*  of  h  it  placwd  a  eo^-wheel,  wliich  i«  eomietted  with  Uic  axli  by  a  pjn 
ptaiing  Ihrnugh  It  ihil  can  be  withdrawn  U  pUararre;  on  the  axli  of  c  ii  ■ 
rimilar  wliec)  geariog  inio  A,  and  may  be  thrown  oiil  of  gear  whan  required  by 
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Ike  Irrrr  il.  On  llii-  tip  of  llio  vat  I*  th*  T«l\«T  «,  wImw  nxii  Iuhm  la  b««ia 
fiiud  ill  Piic)i  nidv'  of  thoraU;  Mdupon  thn  TolUr  uHUlier  rolkr/ntti.  whiA 
can  ant;  moTc  in  a  vprlienl  diiwtion,  ill  am  being  aqiiaK,  wii  O04ifin«d  bjrJ 
piidci  jr>  At  onn  pnd  of  tlin  v>l  in  ■  ralUr  A^  ioppartM  in  Ivo  ttpr^tM  Ibtb^J 
and  hariiiff  ■  anaU  vhccloa  iia  axi*;  anotber  wheel  ion  aihart  axu  iapUeal^ 
belwren  tb«  lul  mtrntionn)  whetl  aitd  Ih*  »1m«I  wd  the  axii  at  c,  aaifgrtumm 
into  each.  Th*  roller  <&  ib*v  bs  lifted  out  oT  die  farki  by  Iho  Idtct  /.  To  th* . 
roUrr  e  i>  fuletipd  a  piece  of  cloth  of  the  width  of  ike  food*  ta  be  djred ;  lUaJ 
cloth  pui«  oviT  the  roUon  6  siid  I,  iiadet  3  and  3,  aiul  over  4 :  a  linflvj 


plfe*  uf  oloth  il  wound  round  the  roller  i,  the  end  of  which  ia  brought  ap  and 
hiinK  over  the  rnlh-r  5.      Tlie  clolh  or  web  to  be  dyvil  l>  atUchtd  b^  a  long  , 
»kewcr  lo  the  cIolU  of  c,  liniiKiiifi  over  the  roller  ■! :  Uic  wliccl  t  being  now 
mipiiincd,  And  act  in  matioii  b^  n  band  wheel,  or  other  meaiii.  the  «tb  la 
wound  upon  c,  pnuiiii^  iiiidrr  tliv  ruUvr,  bji  bvfviv  licacrilxid,  imlll  the  outer  end 
arrivi't  ul  Oie  loUrr  I,  when  it  i>  aUoched  to  the  clolli  of  i  bv  a  ikeaer,  imI  | 
the  wheel  luriieU  imiil  the  cloth  on  b  i)  unieouDd.     The  wKvvl  «n  e  i«  neU  | 
thrown  ou[  of  tjear,  and  ilint  on  the  aii*  of  A  i>  pinned  to  it*  nxii.  when  th*  , 
whevl  bviii);  Hgnin  let   in  Biolion,  the  cloth  it  unwound  Irom  c  and  waui>d  , 
upon  b ;  and  it  U  thni  wuiind  altemsl*ly  upon  eneh  of  the  rolUra  h  ande,  until 
it  ij  deemed  luBicieelly  dred.     It  muit  tncn  be  wound  npon  the  roller  b,  oad 
ihif  etolli,  bvlng  detached  from  the  web  r,  is  (iiiMed  between  tli«  rollers  e  and 
/,  and  made  Cut  to  the  roller  A.    The  whcol  on  b  i*  then  unpinned,  and  bcinK 
Mt  in  fnoliun.  lumi  h  by  nwofk*  of  the  wheel  on  c,  and  the  iinoll  wheel  k;  th* 
piece  la  ihiin  wcitnd  upon  llie  roller  h,  and  depriviid  of  ■  i^rat  portion  of  moi*- 
luir  by  the  preiiure  of  ihc  roller*  tf.     When  ihc  end  appear*  above  the  roller 
i,  the  >ke<rir  altnehin);  il  to  llie  doth  of  A  ii  nitbdrawn,  and  the  roUor  h  ia 
lifted  out  of  the  fiirkt  by  the  lever  t,  ta\A  rrjilncecl  by  a  liniilar  one. 

DYNA5I1CS  trcnti  of  (he  aalura  and  kv*  of  notion.  lu  llti*  aenae  il  la 
wad  ia  opposition  to  SiAric*.  A  tingle  force,  alway*  producing  noiloD.  mint 
A*  eonndered  under  the  head  of  Dynamic*;  but  two  or  anon  (m^  mw tdingl*  _ 


DYNAMOME'l-ER, 


M 


mok  In  pwAwlBg  mMk»  or  not.  rnn>tilul«  catn  bi  Srorict  or 

Ml    TIhm  nra  Uma  m*  rrraiuuUy  iiMd  U>  itrH^natP  tbc  iwo  grcU 

KtiaoM  of  necbwik*— Slalin,  ineliMing  ul  tve*  «krr«  «|iulibriuiii  u  pi«- 

tawcdL  >Bd  DjnMnin,  tluM  fa  which  mollsB  naulMi     TIm  Urm  iyntmta  it, 

)Mn>«*«r,  Mt  eonfliwd  Ktehutvely  u  ili*  motioai  of  uUd  hfdM.  Wtiw  •m4M 

to  dctcrib*  ill*  hn  oJ'  Motitn  in  Aiiidi,  it  ii  tenned  h^'drodjmuniM;  Mid  ckctro- 

I  dxtiunia  wh«n  uat^  to  ocmpivlimi  tb«  plicnenitu  of  e\»cukiij  in  bmUod. 

1 8*«  Poaeii*.  HoTiM,  ftc. 

DYNAMOHKTER.    Ad  indniiMiit  onpiojwl  lo  momn  the  comparalive 
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Mreii|lhi  of  vmi  uid  taillr,  ud  to  MMctaln  tb«  forre  rt^&wl  bi  iSni*\m 
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iwrtMiM  IBM«  Im^  imi  nmtk  nfm  canal*.  TfcMt  aAct*  ara  omaltjr  artk 
maUihf  At  coBBpnHlaa  or  dblanalon  of  a  *tNm  miqg,  oc  by  a  aualjwd 
upon  iba  prfaid|4e  ef  a  b«it  Ici-nt  balance ;  but  in  boia  tbaie  ocnrtmctieu  iho 
intnwwnt  i*  aulgect  to  greaX  tibration,  «>in^  lo  baqualltlta  b  tba  laalilanija 
an^  in  ilia  naovtagAm,  vliLch  randrr  tlic  indioalim*  wtff  unccitu'n.  Tbja 
objection  la (aring«raHn«in*(cn  lua  bnn  obviated  br  Mr.  II . K.  falmcr,  a* 
followa  9— a  plalon,  fiUku  looady  In  a  r^Undar  tiUtd  witn  ofl,  >a  a*  to  nlluw  Iho 
«fl  to  a*cap«  iloolr  {laat  Tti  lidc*  ai  ii  movci  up  and  d«wn,  a  oonawtod  vilb 
dte  aprinfr*  by  meau  of  a  flna  itcvl  wire  puung  (lirou^h  duffiiw  boma  at  each 
tni  of  llii-  cyliiitlvr;  iba  Mdion,  llirroforB,  ix  »  extnnuly  il^M  aa  not  lo  br 
«orth  Ukini  inlD  account  in  any  oxpcriniciiU,  whibt  it  parent*  that  vtbratory 
notion  of  the  iiiilcx,  rrom  jerk*,  am)  atlowa  Ilia  Ta*t*l»nta  to  be  iwrrtained 
with  iba  paatMt  acFiimcy.  Tlie  prccoilin^  cnermring  i*  a  (*pmcnUlina  ef  iba 
laatniaMnt.  a  a  rcprei™u  the  buck  of  the  oial  plate  of  aoir  ordinary  ■pring 
wei^iinr  nadiiur,  tlie  froiii  of  which  i*  aliown  aeparata  in  fig.7  (but  without 
tlw  mMBlad  *cale,  ai  bclnj;  unnrcruai} ) :  &&  ata  two  ipiral  tpfUiB  aaclo**d 
in  efHndrioal  eaae*.  (uniilar  to  ihe  vcll-knuwn  domeatie  article  esBad  foefcat 
alealjard*,)  the  upiHT  tnii  of  wlilch  urn  fix<iil  lo  a  ilidiag  IVaana  a  ft  «id  at 
iktir  lower  cnili  thr-y  Krc  hooked  lu  a  croii  hiaf,  which  bar  ii  mada  bit  lo  a 
piaoa  of  nMtal  o  at  the  back  ot  a  a;  dit  lli«  crhndtv  of  oiV  vhicb  i*  firmly 
uad  at tb*  back  ot  a  a;  to  tliii  cvlindai  ii  AxtA  fuur  plaoia  of  nattl  t  et  e, 
having  mgidar  f[n>avci,  in  which  the  frame  r  c  ilidn  when  tba  aprlu*  ara  ac<«4 
Bpoa.  The  piHon  in  ilic  cylinder  b  *hawa  bv  dot*,  the  tod  to  wUch  (a  fina 
•imI  wire)  pat»ft  ihrongli  ttiiffliig  bait*  at  roen  and  ot  the  cvUndn-,  and  aacli 
end  of  the  rod  ia  then  made  fiul  lo  die  frnror  «  e.  No*  iha  bar  f,  wUek  pn^ 
Med*  &om  the  uircular  bus  a  a.  and  act*  apon  the  (pring,  it  connactad  al  Ika 
twiial  ring  i  with  Ihn  upjicr  end  of  the  franw  c  c,  aa  one  *olId  piece ;  ibmfim 
when  Ibe  rinji  i  is  made  tatl  lo  .1  ctniage,  uid  po>rr  applied  lo  tho  rop«  al  4 
Ibe  bar*  Is  drawn  out  of  a,  whila  tlie  frame  «  e  acta  sinndlannniily  niOB  iIm 
alaalytM  ipriiig*  e  <■,  which  move  along  with  Ibom  th*  piiton  in  W  bad 
ertindrr  J;  ihn  oil  llicrciu  bcinjt  in«annrc««iblc,  i«  comprllod  lo  pate  fiom  MM 
aide  d'  the  pialon  lu  Ihp  other,  through  Uie  rxlnoicly  nuirow  iotcnlks  bctwam 
ill*  priiphery  und  tli*  cylinder. 

In  tlio  (tyiiunomeler  invcnud  by  htr.  Klilna,  of  Edinbuigl^  an  lien  pUii^ar 
ia  by  the  force  tkcricd  iu  lioctiou  cautrd  lo  deaotad  in  an  aoM  vcuel  cm- 
laintii}!  inercary,  by  whtdi  n>«ani  tho  Inltrr  rim  to  a  baigbtlndlralad  by  n 
kUu  tulic  open  at  l<ii,  and  connected  to  t)ic  mercurial  vaaati  M  bonau  by  a 
neck,  llic  bore  of  which  i*  oontraeled  to  dlininiih  theribntianaof  Ibenarciinal 
coluiiin ;  hair  ilia  lialght  tn  InchM  of  tliv  morcunr  >n  the  tuba  nnltialied  by  tii* 
area  of  the  bona  of  the  pluni;cr  in  inchc*  «ill  be  tli«  amount  of  m  farca  of 
Iractluu  in  jraunda. 

E. 

EAItTIIR.  A  name  tomnMnW  aligned  to  a  daaa  oT  aolid  aobitaneca  cooa- 
poaia^,  in  vnrioui  lUIci  of  oembioalion,  tha  oruU  of  the  gMw ;  ibe  gtaanl 
qiulibct  of  irbieb  are,  that  ibev  are  iMombiutiblc,  not  convmlbla  into  lartah 
by  Iha  orAnary  natbad*  of  raduction,  and  their  tpeoilk  iiraHly  not  cxcaodlng 
five  Ihnea  thai  of  wttCB.  Tbe  number  of  ibeaa  aubtlanca*  ii  trn  ;  vii.  baryta*^ 
alnntilB*,  IIbh^  magnt^  alumina,  or  clay,  ailico,  jtlucini,  leroMiia,  fttcli^ 
and  thorina.  But  althougb  theaa  tubtunce*  are  geiienilly  Urmed  earihi;  Oie 
•xperimcnia  of  Sir  If.  Dnvr  hnva  Aowii  that  a  portion  of  them,  viz.,  bai)-i<i, 
uranlilat,  and  Ibia,  aa  well  aa  Iba  ^kaliea,  potaali  and  aoda,  arv,  is  raalily. 
onmbinMion*  of  nattlUc  baae*  wllb  o»nn  and  lead,  and  drlenniac^  by 
mait  probable  anatofpe*,  that  tbe  wbola  afOitaa  bilons  to  tlio  metallic  daj*. 

RAltTflENWAKE.  Articlaa  mad*  of  baked  oc  viirirtad  aartb.  S*« 
PortaaT, 

£AK  THUMPET.  a  cmttivaneo  for  Hie  bon«£i  of  daaf  penoni;  ai 
Mually  coottructfd,  it  rcaamUe*  In  ahape  a  marina  ipcoking  tnimpet,  but 
analltr,  acldom  exceeding  *ix  or  eight  InobM  in  lt«gtb.    The  patty  niisg  iha 


EBONT. 
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L#nnp«l  iniicrti  tho  trrwll  and  wiiUn  lib  mt,  and  ilia  ipvoLn'  inllM  Ua  tnoMb 
"ft  the  wide  rnd.  Or.  MoniMKi,  of  Aberdeen,  ho*«Tcr,  eontcndi  that  ibi*  cmh 
MaetloD  !■  vmxtMui,  and  lluil  the  taA  wUdi  b  apflied  to  the  cm  ibmld 
to  Iwc*  Guoa^h  to  iaclndo  tho  whoto  Mr,  buWftd  «  heutj;:  Intttln)  irilhin 
it  The  Doctor  itaiet.  that  baring  laboored  nndc*  n  deofne**  Ibr  a  nnmbcr 
of  ytaf,  hi  ttpuUed  in  trtry  quarter  tat  the  mod  imptortd  ear  trumpet; 
but  frem  n«nD  «f  ihani  could  he  detiv*  (he  meet  trivial  bcikrAL  He  at  Icngib 
ordRfd  one  to  be  owde  of  Ito  fintat  block  tin,  conelnirled  aa  above  n«om> 
Rim^od,  and  fwind  It  to  aiwavr  beyond  Ut  mtM  wnpitti*  hnpvt.  TW  anontd 
<ui  ii  a  rcpromtjition  of  ■  flexible  car  tnnnixri,  invrnicd  by  Mr.  T.  Hancock, 
of  FuUiaia.     Ii  ii  made  of  Indian  rabber,  coTored  with  a  art-work  of  gold  or 


mItct  (rirr,  «nd,  from  iti  flnlUlil^,  b  rendered  nter*  ccnnnirnt  tct  porUUIilr 
auH  for  ready  ■[i)ili('ittleM  in  mj  lUuatiaii  that  majr  be  n^uirrd.  Mr.  Haacvcli 
ku  aucoauAilly  aimlied  tubca  «f  thit  deacripdon  aa  ip««kni|t  pipei,  to  e«niinia- 
■Icat*  verbally  with  the  variMU  paitt  of  an  ext«n«v«  maau&ctory. 

BASEL.  A  ftaaie  mtd  by  painten  for  wpportu)|t  their  picture*  white  in 
propeM.  and  Mliniithw  of  bciof  adjn«tt<l  t«  any  conreaient  angle  by  maana 
of  a  nMrable  Trap  at  tne  back. 

EAU-DE-LUCE.  A  TolatUa  prcparalioii,  which ii  Ihna  nMda:— 13  rraJM 
of  while  aoBD  arc  diiaolvcd  in  4  ouncea  of  apiril  of  wine ;  thh  aohitiaii  brine 
■tnined,  a  cnchm  «f  recliified  oil  of  amber  k  add«d,  and  the  whole  £ltere£ 
Afterward*,  aeme  airong  toImSo  *pirii  of  ul  anunonia  it  to  be  mixed  with  the 
aolutian. 

KAU-DK-COLOGNE.  A  etiebrated  odoribroiM  limwnr:  tto  folbwing  la 
the  irtio  mod*  of  ^eepaiing  iL  Take  of  tbo  taaiftM  of  barganiot,  lan>on  pad, 
bvendor,  and  crange  lower,  «f  eadi  1  ounce ;  ewenca  of  eJMiainon,  baft  an 
eun«« ;  ifarit  of  loaaiKaTy,  and  ef  the  ipliiRMu*  water  of  bmUmo,  each  IS 
ouniei ;  ilrong  alcohol,  T|  pint*.  Mix  tho  whole  tofrrtbte,  and  let  Ibo  uiKiture 
Mand  for  the  'pace  <4  a  foitniGbl ;  oAa  which  introduco  It  into  a  gb«»  retort, 
th*  bodr  of  wbich  i*  [a«n)<**M  In  boUhig  wslar,  contained  b  a  vmmIjiIiuimI 
oTtr  a  uinp,  vbilt  lb*  beak  it  tntroihiotd  tnta  a  Ur^  ^lata  leaavoir  well 
luted.  By  utptng  the  water  to  llie  boiling  point,  the  miitura  in  llie  niort 
win  diitiir  OT«T  faito  lb*  rrarrrair,  whii^  ihould  be  eoTcrcd  with  wet  iJotht. 
In  tbii  nuoBtr  will  be  obtniwd  pore  <an-de-C«Jomh 

EAVES.  The  cdn  or  maigin  of  th*  rm^  of  alMiup,  which  projecti  beyond 
the  wall*  to  throw  off  tha  water  tberefrom. 

EBONY.  An  excetduiglr  haid  and  heavy  wood,  nncnitible  ofa  fine  pobh. 
There  are  many  kiiida  ef  ebony ;  the  moat  diuoI  tie  the  Mack,  red,  and  fmn, 
all  oT  ihtm  the  product  of  the  iilaiu]  of  Madagaacar.  The  bbck  ebony  h  ptv- 
ftrrrd  to  that  of  anj  other  colour,  but  It  b  not  to  noch  la  requnl  a*  Jormerly, 
■liK*  thedlaeoeeryef  to  many  wnji  of  itiving  other  havdwoodn  a  block  oalonr. 
Illia  may  be  doitc  by  boiling  inxxith.  clc^n  MS  wood  in  oil  tiU  it  bteooMt  per- 
fectly btkck ;  or  by  watUng  pear  wood  with  aifualbttb,  and  drying  it  in  a 
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iliady  plao*  In  th*  ofw  ait;  •Act  «Udi  MmoiM  writiiif  ink  ahoaU  b« 
iviwiUmIIt  pBMcd  over  il,  and  tb«  wood  dried  in  •  riniUr  nMiMr  liH  it  •muIm 
•  (tMf>  bUck  olour.  It  ta»y  llMn  b*  politbod  *jth  «■>  ud  «  weeOtn  olotK 
wliicb  will  givt  it  A  A[iD  liBUe.  An  cxMllcot  UmIi  ii  aba  pcoduMd  by  fint 
■ppiyiNS  a  tolution  of  copper  B»d  aqwafortid  and  aAatwardt  bnuUog  ll>a  wood 
over  wtui  a  dMOdlon  oT  logvood. 

eccentric;  in  OcooMiy,  denote*  two  rirvln  or  t^itm*,  m*  of  whkb  la 
eonlMntd  within  lh«  olhw,  Init  llio  Miitcr*  of  tlir  tw»  do  not  oobtcHi.  la 
■nxdMnie*.  tba  naoao  ii  Ri*cn  to  a  eontriruice  fm|u«uUy  Mb«lita(cd  fet  a 
eraak,  for  obtainiiii;  ■  rKi|i(«caling  tnulioii  from  n  oKulsr.  It  cooaUtt  oT  a 
oifcular  dite  pUcnl  «c«-JitricaIly  npoa  a^  ihaft,  md  rerolvi^  within  a  haop 
Ibrmcd  at  one  md  of  tlio  «Diiiicctin|;  roiL  The  Tolm  of  moat  itMin  roginei 
wlikh  HDik  with  ■  Sy-whael  an  >n«T«d  by  an  •ccrnlric 

EDGE  TOOLS  u  >  jrcnnwl  name  applied  to  the  maner  kind*  of  enti 
inMntmcnt^  lueli  u  chiseli,  ucm,  adui,  gougM,  aufdli  na%  kc 

EVPECT  (UiicrDr ),  In  MMhankai  the  nuajurc  of  the  fcal  powar  of  i 
machiMt  after  ilnliicdnK  tbat  pottioD  wliioh  a  ImI  m  exiiraded  in  oTOOcnninc 
tlip  innlia  and  frictiou  of  iha  moving  pattt,  aud  In  giving  tliain  iW  wyiwc 
v«1»vity,  md  every  other  Mmroa  of  toM.  Hie  arMUat  uatbd  <B«i  which  ■ 
horH  can  produce,  woi  cilimatcd  by  BdtMi  andWau  at  33,O0OnN.  raiaed  on* 
foot  liwh  WT  mliiiitn ;  Hiid  iition  IM  tntrodnetion  of  (he  tteam  tngiiM  to  par* 
forai  th«  bbour  which  wu  before  pcrienncd  bj-  honci,  their  aowcr  wa*  cx- 
pmted  by  thai  of  ihs  number  of  lionta  which  ilivy  wt««  equJ  10;  aod  ftota 
the  eauM4ii*ac*  of  ihli  mode  of  axpreauoB.  ii  hoi  tince  been  ^canafly  aidrnXad 
to  expnai  the  power  of  all  kindi  ot  nurhlnoy.  It  ia  at  all  tUDCi  Mirable  to 
know  the  real  <ff«ciive  power  cf  auy  mitchlnv :  when  water  fi  (o  ba  nhtA,  th« 
vRitl  il  rrailily  coniputcd.  but  in  mMt  other  apocie*  of  work  it  i*  difflcult  to 
niimnte  ihc  reiiitMirc,  and  coniequenlly  whttber  the  ongine  be  rtally  «qiwl  ta 
ill  noiiiiiiiil  power ;  in  lhi«  cMt>,  Mr.  tWdgoId  oWrvw,  iho  moat  oMivtBltat 
and  •iiii|>)i-  nu'ile  of  rucuunnf  the  cD'cct  ii  by  Miction.  If  the  rim  of  a  brake 
wheel  of  kiionn  dinmrlcr  upon  on  engine  ihaft  be  pteucd  witli  a  foroa  pfw> 
duoing  a  known  drgrri?  i>f  frlctluu,  wliich  is  cxaclly  equal  to  the  (Sect  of  Um 
•ngino  at  iu  workinj;  ipecrl,  tlirn  ii  i*  dour  tlial  if  ttic  fricliaii  tliia  pteanira 
prwlucc*  be  OKcrUiucd,  llio  power  of  ihe  engine  will  be  t^inl  to  ibe  bioliaa 
multiplli'il  by  tile  tdocily  uf  llie  nihlung  Hnrl'iLci-.  To  ap|ily  lliii,  Ut  A  B  ba  a 
Itvar  willi  a  friction  (trap,  that  niay  he  li^jhtcned  upon  the  cjlindrical  aiirfacc 
of  the  ibaft  or  wbeel  C,  and  kt  it  be  ti^ltnrd  by  the  Mrrtw  at  B  (the  lever 
bcjog  aloMtad  br  the  uop  at  D),  till  ihit  Cneiiun  be  tqual  l«  the  ^wer  of  ibo 
MJ^a  iniaii  all  other  work  ii  thioirn  off;  then  while  the  ragine  ii  Mill  in 
■notion,  add  tucfa  a  weight  at  K  a*  relaini  thu  lever  in  a  heriMAIal  |>(»itioa. 


To  mIcuUm  (he  powtv,  maltiply  together  the  length  of  the  Uvar  F  C  iti  taa^ 
Uta  weight  B  la  lb*,  tlie  number  of  rerolutioni  cf  C  nr  ndnutet  and  iha 
amnbei  ft.3BSS;  tha  rtidl  will  be  the  numbn  of  pouau  ralaad  ana  foot  per 
AlnUe,  and  divided  by  33,000  il  it  the  henea*  power.  Thiu  if  a  th^  inaka 
lONVdudoiuper  ndMita^  and  tha  Length  EC  oir  the  lever  b«  10  feel,  and  if  K 
b«  fbund  diat  a  woif^t  of  340  Iba.  i*  lufficicnt  to  rvtaiii  (he  Itvar  \»  a  boti* 
■MMal  potkian,  ibta  fl.2S32  X  10  x  210  X  2^^370993  Ibe.  railed  ana  fiMlUi;|l. 
er  aBitij  akven  and  a  half  honca'  j-owvr 
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EFFERVESCENCE.  The  comnM(>M  pmlueed  in  fuUi  k*  now  patt  at 
\h«  man  ukinj  iiuJclviily  di«  elutJc  Ibm,  ud  «M«pbig  nqpUlf  In  dimeraw 

bubblMi. 

EFPLOBCSCENCE.  Tlx  etdmt  which  Cak«*  fbor  vbtn  bodiM  tpen- 
iMicoiuly  lieMins  tonimti  law  •  iby  {ww^r.  It  li  Klxiad  •I**)*  ocCMWaad 
by  the  loa  of  ih«  water  of  ety«i»lliMiie«i  m  Mliae  bodiM. 

EGG!^  The  envelope  which  coaiabit  Uie  fotu*  of  *ari«iu  mIbmH  mi 
whluli,  bting  T«U»d  h)F  ili«  ptreni,  u  )ubwqi»tnily  (naurod  bf  incuhatkni. 
U'hi*  m>y  alM  bo  efiecUd  by  meiuH  of  prtdoogcd  artificial  beali  and  in  Enrpt 
the  an  of  batching  chickem  by  m**o*  of  oven*  baa  leo^  been  paclkedi  nut 
it  if  (hare  uiIt  known  lo  ibe  iiihabuaau  of  a  aDg^s  fifiwei  namad  Beisie. 
and  to  iLoto  tnal  lire  at  a  inutl  dittaiivo  IVon  it.  TewanU  ibe  beginning  of 
niitunui  lliay  wattcr  ihuiiiMlvta  all  owr  iha  oatinlty,  wbm  aadi  panoo  among 
Cxem  h  ready  to  undertake  the  manaj;emant  of  an  cnrcn,  each  «f  wbitb  i«  of  a 
dillvrvnt  tiir,  but  in  gFiictal  th*;-  an  rapable  of  containing  ttom  fatty  to  Ckii^ 
icare  lliouaand  Mga.  The  nuciib*r  of  iIi«m  ot«m  placad  ud  and  down  tlia 
oounVjr  i*  about  SSB,  and  thoy  itiuaUy  keep  ibeni  wocltiiv  f^  about  lix  monllH ; 
aa,  thrrrforf,  each  brood  takei  up  in  aa  ovtVi  m  undar  a  baa,  Mily  tw«nl}-«na 
dayi,  it  a  caay  fai  every  on*  «f  iImm  to  Iwlch  aight  diflkrent  hroodi  of  ebicken*. 
EvctT  Bcimcan  ia  nndcr  the  obligalkei  of  delivering  U  (be  tctmui  who  enuuela 
him  mih  an  ovi>n,ni1y  Iwo-tliiru  vfaa  tfiHijr  ehlckana  aa  ifiar*  have  fcacu  I'gfa 
put  under  lua  care ;  and  he  la  a  gainer  hj  that  bargain,  aa  tnorc  than  two-tliinla 
of  the  eggi  uiually  produce  chickens  In  order  to  make  a  catndalion  of  tb« 
numbar  of  chicken*  yaariy  ao  hauhid  in  Eeyp>>  it  baa  btan  wp^oaed  ibat  only 
(wD-thirdi  of  ibc  rgn  are  hatched,  and  Uiat  eacfa  beood  oenxiti  of  at  leait 
^lO.UlKI  ihick<D>,-  aiid  thui  i(  would  apftear  that  tlie  ovana  of  ^ypt  give  life 
vcuily  to  at  laait  02,6iOfiM  of  ibaM  anlinela.  Aa  11  li  of  mat  unpoitanca 
In  a  toolqgieal,  and,  to  a  ccrlaia  exMtl,  even  in  an  Monomkal  point  «f  vtew. 
to  b«  abl«  to  irai»}iar1  tgc*  fieih  IVem  caa  ctWBljy  to  anotliar,  it  haa  been 
prtnHiacd,  oi  ibi^  Uit  ii\«£od  of  edeciln^  ih^  1«  mniih  them  with  gum 
arabic,  and  tlicii  irobod  I^in  in  pounded  ebanoal,  which  being  a  noo-eonductur 
uf  heul,  a  m-itorm  toropoMute  will  he  preeerved. 

EI.AIKE.  Ilia  olljr  principle  of  aolid  (au  die  rentaining  ea'  aoM  pottion 
beiaii  named  ttcntioc.— numn  auignad  to  thtae  wbttanoca  by  the  diaeovetcr. 
Mr-  Chevrtu].  If  ttiUrn  be  squnitd  bttwanl  the  GiUa  of  ponnia  paper,  iba 
doino  soaki  into  it,  whllat  ibc  •Icaruia  ramalna.  The  pajM*  baiti^  then  aoahtd 
in  water  and  prtaaMi,  y»rM*  up  iia  oilv  uaniepialMn.  Blaine  haa  very  much 
ilwamcaranoe  and  praptitic<orvagetalilaaJI,a«di*  liquid  at  tha  leaaparaiutaaf 
60*.  Coooa  nnt  oi^  wliKh  in  Engluid  uaoalljr  ii  oimcrete,  or  al  meal  leMl-flnM. 
bai  of  talu  yuan  been  rwulted  inio  the  abwv«-a«m«d  eonoliUMnt*  hj  tnectiaoicw 
prcaanre,  and  Iba  aoJid  |iait  MantiGMUirad  inio  caadla^  whibt  llw  tii{uid  fanna 
a  vabaabi*  oil  far  Luwpa     See  Far. 

ELASTICITY.  A  property  of  bodice  to  rsMne  then fafnopoa  the  lenMral 
of  any  li-rce  by  Bbich  they  may  have  batn  dataeiad  from  iL  lo  thii  reapael  all 
budlaa  which  come  wilbinonr  knowledge  arweeaifediaidadtuidcraBeof  theaa 
three  diicinciioni.  If  two  bodiea,  when  praaaed  togctlwr,  wAr  an  alleratiun 
In  their  form,  and  if  afUrwardi,  lai  raowviw  that  ptaanra,  tbaw  rtoovar  their 
original  flKum^t},ry  ate  taOadefaHtie;  it,  when  ptoMad.  Ibtw  iMaa  are  not  in 
Ibc  IcaM  altered.  ih<ry  uv  called  Aari;  and  it,  when  pfiei  aa  abaxrc.  lliey  alur 
■lirir  faima,  and  icioin  the  *ama  after  the  Bnaaun  ii  dlaoMUimiad,  Aij  ara 
eallrd  left ;  and  helh  ihtte  laal  kinda  of  hodita  are  tcrmad  non  tlaaljea.  It  ia 
doubt&r,  however,  whatlier  any  bo4iM  are  eiibccpe^^W^  hard,  oranft,  «a  iSmUU, 
—the  air  not  being  pcrfecllyalaalie,  add  waiwCwhitfi  waafbralongdma  held  to 
he  |ierfectlir  iiicouipre«aiUe  and  noB-duUc)  bctng  ia  the  afinian  of  many 
jirrwnii  shown  la  he  taanaeeeeibla,  by  ihceiutriuiaiUaof  CaMtOOandof  Ptriiina. 

ELFXTKICITY.  Tiie  name  utijtnn)  to  a  certain  BvMarfoua  naliwal 
priMijdc  or  rlruiant,  with  the  nature  of  wbich  wa  we  toially  unacquainta^ 
aa  It  can  only  be  in(nTt4  bom  ita  dEtcU,  in  which  rwpael  it  reaerablaa 
ihe  urlncipln  of  Ivhi,  heal,  and  magMtiam.  PtaabriaTetnAMof  ibaacknca 
«f  clcilriciiy,  tvt  CHCHiaiaT. 


EMERY. 


ELEMENTS.   ThdiiamaMikn*db]rih«ueInibl»lhoM({n|lte«AiUaa 
af  «hicli,  hy  eomliiuBlicm,  ftU  bodin  vcri  auppowd  to  tw  tormti.      Hi 
principlM  «*»  nupnowd  Is  bt  bur  tn  nambcr,  vit.  Btp.  vMet,  wutk 
•ir;  but  the  nteutAf  of  modem  chemuCir  have  cuinplvlely  ovrnqtiM 
rliwrillnillnin.    ihowiiig   that  f»rh  af  i)it*t  inppnted  alamdila  ii  to   r«*H^ 
tOMpowd  of  tvo  or  moK  lubitanopt,  and  nttraiuna  the  number  of  *i«pl*  i 
ItHioM  to  actriy  Gftj ;   at  th*  uDie  lim«  it  1*  to  bo  ohMT^-l<d  dial  IMi 
■luirN  an  not  pranouiietd  to  be  ibMlMily  rimple,  but  u?  nierclj'  m  in  i 

10  Ihe  preient  slata  i^tiu  tnet  tmafyriag  bodln.     f  or  m  lilt  of  the 
«T  unJr^qinpDiind  rab<t«ie(%  tN  CiiimiTlir. 

FXF.VATION,iBlfce■rt•fdewgl^■noctllO|^lphiollroi<olMDorlbeT 

figure  tf  taj  building  or  |d«at  of  machinery,  tnero  b«H^  no  rtaliUng  polati 
aa  la  a  pfr^wellra  repreeentalioii,  but  Ibo  eye  b««n|[  tupooMd  la  oeeapy  I* 

whale  (pace  of  the  pictutv,  or  every  part  of  the  ol^«ct  Mng  decnxd 

4icidar  to  the  eye. 

ELlqllATlON.  An  eptr^on  by  whieh  one  niMaiKa  ii  acfiaraled  : 
another  lliot  b  iMiflMfble.  It  cdtikiku  in  the  application  of  adogTMcf  I 
■uStlMil  u>  fuM  die  fortBor,  but  not  the  Utter. 

ELIXiB.  A  compound  tinctiur  vxirteted  froni  many  ingradienlt^  »bcrca% 
■  afnirie  tlneture  b  vxtracUd  from  only  one  InpwlittiL 

ELLIPSIS,  in  Geometry,  a  curve  line  retuniinc  faito  itMl(  and 
flvm  the  iKtlon  of  a  cone  by  a  plane  nitliag  both  A  ladeif  but  obliqw  to  I 
axil  nf  the  cone. 

KMIiOLUS.  Any  thing  inaerted  and  acting  la  another,  aa  the  micker  of  » 
piiitiri.  tlie  pialnii  of  •  atMOi  mi^n«v  fte. 

ESIBOSSING.    The  fonning  oT  «niaiDent*  in  relief  upon  isy  i 

whether  by  toulphire.  caatbg,  ilamplup,  or  anr  olber  intBiu.     One  , . 

tpeclei  of  cmbouing  i*  dial  by  which  the  leather  coven  tt  booka  an  now  i 
nehly  eraamtnted ;  ihii  it  eUVclcd  by  tneani  of  a  metal  plate  on  which  ~' 
Mtlem  la  engraved,  end  wliirli,  being  bt-uicd,  dvei  the   iiitprpiiien   lo 
ttalher  hjr  the  xtion  of  ■  nonrrrfUl  fly-prru.    The  fullowing  method  of  i 
booinfc  on  wood,  invrnted  ay  Mr.  SUraker,  ii  oatracttd  frmii  the  TVwiMct 

Sf  like  Sotifty  '^  .Irtt ;  il  may  bp  laied  either  by  itoelf,  or  in  aid  of  carving,  i 
tpeiidt  on  the  fiuU  that,  if  a  dMnMtan  bo  made  b;^  a  blimt  iiiilrutnmt  on  i 
■nrfaee  of  wood,  luch  deprceaed  nait  will  again  riie  to  it*  origin*!  Ii<vv1  fafj 
iuhte<iiii-i>t  Immertlon  fai  water.  Th«  wood  to  ht  oraamcntrd  having  fini  beea4 
workvrl  uiil  to  it*  proper  riiape.  ia  in  a  itale  lo  rvcivf!  the  drawing  of  ihcl 
pntirm ;  ihii  being  put  in,  a  Uunt  steel  tool,  or  buiTiiihrr,  or  die,  ii  to  bm 
a;i]>ti<'d  HuceoMively  la  all  ihoae  pnrta  of  the  jMitieni  Inii'iidrd  to  be  in  relie(l 
and  ol  ihc  inmc  tinwialobediiven  v(iy«aut»nuly  witbom  brmlilnf;  tbegnfa 
of  the  wood,  till  the  depth  of  the  depi«Mlon  ii  eqiial  lu  the  siil»ti}u<-nt  pr 
rninoncc  of  the  figuna.  Tlie  ground  la  then  to  be  rrduucd  by  plniiihg  ur  mine 
to  the  level  of  the  depnnfd  pioi ;  after  which  the  niece  of  woml  lii-inj;  ploced 
in  waUr,  eilher  hot  or  cold,  the  part*  nrwioutly  deprnted  uiil  riie  to  tlieir , 
formrr  licifc^l,  and  «iU  Ihuafomi  an  enboMod  patlero,  which  nay  be  finMie' ' 
by  the  niUAl  cpemtion  of  earring. 

EMftHOIDERV.  He  enrichtng  of  dodi,  alufl;  or  mudin.by  figiim  wurke 
thereon  vith  a  ntedle,  wiib  thread  of  gold,  lilver,  ulk,  or  ootMn.  lie  en 
bT«idei7«f  tfuilt  i>  prifomied  in  aklndof  loem;  that  eTmuilin  byxreichia 

11  on  n  paltttn  already  deiigned.  and  the  thinnnr  lb«  mutll)i  llie  better  ft 
adapted  to  the  puipotr. 

EMKRALD.    A  wrD-knovn  gem,  of  a  pure  gnm  colour,  lOBewhat  hardn 
Ihan  4|iiMli,  ihouRh  toda  iban  moel  of  tue  piwioM  (Unai.    Owinj;  lo  tbs^ 
beauty  of  iu  colour,  and  Iha  On*  oontnit  it  tnakaa  with  briUiaiiii,  it  ii  valued 
next  to  llie  ruby,    'llie  orienlal  amerald  ia  eonddnvd  In  ba  a  varic<y  of  ruby  at 
a  green  colour. 

EMERY.  A  very  bard  mineral,  of  a  dark  grey  colour.  Tlie  bral  ■ 
aMained  ftoaa  ibe  iiluid  of  Naioi,  wlience  it  ia  imporled  Into  tliia  cuunuy ;  it 
b  found  in  irrenitar  mawva,  mixiil  willi  oilier  minerala,  Il  t«  w  hard  a*  to 
BorMch  topai.   Iti  cunilitucnU  arc  M  alumina,  3  vlicla,  4  irun,  and  7  leak    lU 


■pedfie  grvtity  U  1.0.  Emery  ii  tlio  oUaincd  fron  Mme  ol  llio  iron  minei  in 
lliis  CKiunliT,  TIm  *stT«ii«  bardntw  of  Uii*  nilMMttM  hat  cmiaed  It  In  W 
rnipta}p»il  in  varioui  aiti.  Lt^ldarin  ntfU^  it  in  cutting  kiid  poliihi)^  u/ 
predoua  Uoiim;  optidMi^  in  grinding  ^im  fnfanlUrf  lo  ^tubing.  It  ji  rnrj 
txUniinly  uwd  W  the  mnuractiiNn  of  inn  and  NmI  varMj  ■«  ■  ONnoHni 
hoiuehcid  miiiftw  far  brightcni^  iron  ;  and  ii  ap|)liDabla  at  a  grinding , 
•courinf^  and  nolialiing  powder,  in  a  gctal  rariaty  uf  oji»ralwnik  Por  all  ihrM 
purpow*  it  ii  firal  pulvtrLii'd  in  Urcn  irnn  niorurt,  nixl  ih«  povdrr,  vliicli  it 
vny  tharp,  ia  frcqucBlIy  woihcd  lo  tree  it  from  hreiga  malteni  li  in  tbrn  ilriid, 
uid  afWrward*  liiltd  into  ni  or  more  diScrtot  dcgrvM  of  tinrnDU.  Ibr  tbo 
varioui  DorvoiM  tMftm  monlionvd. 

EMPVRKUHA.  a  term  iin|i1ying  a  peculiar  odour  dcnird  Ticm  iha  aver- 
hentttie  of  niatUn  luidr-T  t\%r  procctt  of  diililliiiiiiii,  or  wlii-n  i»Malile  or 
Bninial  nialltf  brfoinr*  burned  in  otliir  procciiri  in  cloti!  vtucU.  It  It  uiil 
IhiE  (111*  peculiar  odour  ii  ptoiliiccd  froin  >ii>  PubtiuTKc  iIjaI  doi(  not  (onttin  nil; 
hrncc.  it  no  i-tupynruiTiB  '■•  prrci'ived  in  liiirniiij(  an^  nibttiuicc  in  a  cluM  VMad. 
we  mny  be  ouurcd  thai  it  containi  no  oil. 

ENAMl'X.  A  iliitiiiig  vitnliei)  •iibxIiuKi-,  vRiploy«d  m  an  indriliurlJble 
ctmliDj;  Ui  iilcturpii,  and  vnrioiu  artidoi  of  lotlc  and  utility.  The  lititi*  of  all 
LiiiilturciiBnicliinporfcctly  trannparmtojidriuibli-daH.  wtti<h  li  iiibteqMitlly 
ronderrd  vilhn  lemi-truu (parent  or  opaqua  Inr  thrndniix<ur*of  niel^icoxidta. 
Willie  enamel*  aro  conipoted  by  melting  oxiae  of  tin  willi  tke  glai*.  and  adding 
a  tmall  qnantily  of  mangiieae  to  hicrraae  the  brilliancy  of  llie  colour.  Tha 
addition  tjt  llie  oxide  of  Ivad  or  ttntlmoay  producai  a  velloii  mninrl.  Rcdi 
•re  fomod  by  an  admixture  of  the  oxid«  of  g«Id  and  iTon.  Greroi,  Tioleti^ 
and  btun,  are  prDCundfram  iba  uxiilMof  oopptr,  cobalt,  and  irou;  and  ihew* 
when  inlemlxrd  in  d^rcnt  jtropaMioni^  aJTotd  a  variety  ot  iiilrmrdiot« 
ooloun.  The  proportion  in  which  thoe  ingit<dient*  are  lued,  m  •ell  at  tha 
degm  and  continuanoe  ol  the  heal  nrcuiMry  lo  their  pfrrectton,  oonuiiiile  ibe 
•oerttt  of  the  art.  Th«  bett  mamel  su  formerly  imnortcd  from  Vmtca;  bat 
during  the  TMlrieliont  on  cotnmrrce  impoied  by  lh<  late  iriir.  the  iviportatioli 
had  abttott  wbollf  eeaaed.  Tli«  high  price  of  tliv  article,  lliurefor*,  tnduced 
Biitiih  ailiaana  lo  aUempI  Ita  mamifiicture.  and  tlu;y  mcccedfd  in  produebig  ■ 
iMrd  Miunel,  tupcriot  to  the  bcit  Vpnetisn  in  vhilancw,  and  much  more  vduable 
to^  Aal-ptale  naaken.  In  18IT  Mr.  Wynn  c<nnnitinlcal«d  lo  the  Sonety 
ef  Arti  •  «erlo>  ef  receipt*  for  llie  premiiBtian  of  enatMl  coloim.  and  lur 
wbich  a  prwinium  aot  avardrd  by  the  Society.  Tbe  lluxei  are  iboie  eis 
ployed  by  Mr,  Wynn." 

hn*. 

(Red  lead S 

M    I       jCakinedbonM 11 

""■'•     }F1iii«p««4« S 

(Pfini^^      to 

No.  3.      {Wbite  aracok 1 

CJJltro 1 

u.  ,      I  Ued  l«ad 1 

**"■'■      JFIinlglaai 3 

(Rod  lead 9| 

N«.4.      } Borax,  net  oalcuwd 91 

^FUnlglaM S 

(FSnl^Mi II 

No.«      )nu,N«.S. 4 

^fUdUad 8 

After  ibe  Buxe*  hare  been  melted  they  ibonU  be  potirtd  on  a  «etl«d  flac-uone, 
or  lata  a  Urge  pan  of  clean  iraler,  lb«a  dried,  and  ftnely  powdorvd  ia  a  liiaoiui- 
Kara  mortar  for  uar. 

To  make  ytHar  enamel :  taka  ml  lead  8  paitj^  oKida  of  aniinony  I,  and 
«UU  «zkb  <d  tin  1.  Mix  Ibe  bgitdbntt  wall  b  a  biaeu)l-«an  nortar,  and 
lianng  put  thom  on  a  piece  of  Dutch  tile  in  the  mvOe,  make  it  gradually  red 
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boU  nd  nd&r  it  ta coed.  T«ke  of  thn  nuzhne  1  put,  of  flnc,Ho.4,  I|,  ami 
grtad  Ihcnt  in  ■atn-  Tm-  wr.  Bjr  vaiTiBg  tha  propwtkw  of  r«<l  kftd  md  uiti- 
Bwaf,  difk«ul  iludM  of  eolaiw  m^r  bo  ataalnvd. 

T^iOM&tMw^tnamcli  lake  fed  lead  ISpnttvred  aolpliatecf  inn  t, 
of  aMteaay  4i  and  ftinl  powdrr  3.    AfUr  ealeiiiliig  lbM«  vidiMii  rntMn^ 
1  put  of  we  compound  wiili  2^  of  Sax. 

To  make  dark  rwrf  enamel:  lake  tulphaie  of  iron,  caldneil  dark,  1  pait,  tox, 
M0.4i9Mrti.ndef  ookoibfr  1  part;  «f  Uw  tiro  latter  mUnd,  addS  patU. 

To  nak*  11^  «vJ  enamel ;  laka  red  anlpliato  of  iroo  I  p«M,  flux,  No.  I,  3. 
and  white  lead  1 1. 

To  make  brmm  ananel :  t»ka  maganeee  21jmiU,  red  Itod  U,  Knl  powAn  i. 

ENAMELLING.  The  an  of  oovtrinf  phM  of  metal  «ia  ettunel  It  ' 
grc»t  uitiouit)- ;  it  wu  pnwiiNd  by  Ae  BgjpiMti%  and  Iqr  Aem  pro!' 
UMauntwd  to  ik*  Gro^*  and  lUnnana.  Semal  andmt  fpodneni  el  on 
WOTkawMihip  prove  it*  cxutcnee  in  Britan  at  a  very  earlv  pariod.  It  wa_  . 
serif  (oiBMyed  cUcAj  lor  cniainenul  innpMe^  ODI  dOM  lite  inrentioa 
elodn  aoa  walchais  Iti  UMftiheaa  ]iai  betD  prepenlonaUj  Intrated.  Pi 
dod  and  wateh  diak  Ihcre  b  pteAiaUj  no  nMtance  tkat  eould  bo  i 
that  can  equal  enaoiel  ia  pMmaaeiico  aad  bnuij.  "Dm  art  of 
enaMelHng  1*  divided  kilo  two  braacliei,  nameljr,  hard  mamelBBg  and 
ifaM  otMOiclling.  In  the  fint  bisnch  Iho  VenHbn  ctiunrb  are  i^icAy  ttn- 
plofod;  in  the  lait  the  Englidi  or  ^lam  enaiDFli.  The  piuticc  of  liard 
eanin*U!ai:  rFfjiiirra  in<m<  tki11,  timr,  n»d  Ubonr,  thitn  Ihc  uiticn,  and  it  ooo- 
ae^eniiy  the  mo^t  ciUcmed.  The  mrlah  to  ba  ennmrllcd  on  oio  uauDy  gold, 
aUrcr,  «t  eopiirr;  but  the  procn*  hriag  nnuiar.  one  d^Bcriplion  will  ndBM. 
no  Wpair,  which  U  tlin  metal  luullj  employed,  beinp  rvrnJy  Hutted  b  long 
alipei  and  ta  a  proper  ihicknei^  pi*««  are  cm  off  for  tuc  eccurding  to  the  dae 
wanud ;  Iher  are  ttien  annealed  in  a  cl«sr  finr  in  orArr  to  makr  then  ndB- 
etcally  pJiahfo  W  toko  the  Tcmirtd  formi  which  air  giv^n  W  tlirm  by  matna  of 
hnm  dwa.  A  eomplctc  set  of  dici  vniici  in  liie  Irom  nbout  ihrcc-fburthi  of  an 
inch,  to  two  inehffi  and  a  half,  the  Frndntian)  being  very  imnll.  The  cc^ipFt  i> 
MFKt  placed  cm  the  die  bnt  adapted  for  tlie  pnrpotc,  and  the  eye,  or  centi* 
kiile,  1*  made  with  a  mall  nmna-hvndpd  ptmch,  and  nnoolhi^  with  >  grained 
file ;  it  ii  then  ajtain  placrd  on  the  die,  ond  prtned  gradually  open,  tiU  it 
nearly  filli  the  hole  with  an  oral  bnrniih«r ;  it  I«  afterward*  protwd  Hgbttr  lala 
Iho  liiilo  with  a  [ound  broach,  the  burr  ht-'ing  nccoiionnlly  tatcn  off  by  tbe  file, 
and  care  employed  lo  prevent  the  eye  from  (racking.  The  punch,  DimtlilMr, 
Biiil  touiiil  pill,  Are  all  vf  atvel ;  the  Iwu  l»Iii'r  infii'r  in  tpgular  gradation 
toward*  tht  hnndle».  When  the  eye  ii  compltled,  ihc  eige  of  the  omipcr  b 
cut  round,  so  ai  lu  leave  a  aniolt  pari  prrijeoljng  beyoiMl  the  (tii?,  which  i>  then 
turned  up  or  humitlipil  n^nliiat  tlio  eil^  of  tho  dit,  ilic  cq>piir  being  lint  laid 


omoolh  and  fiat  by  the  humiiher.  The  copper  i>  thrn  frraauijly  tet  tin  to  tho 
convexity  or  heiglil  reijiiired  by  nibbing  il  gently,  yet  linnly,  with  a  Mnt  or 
Httiiig  ipatuln.  rumicd  nf  a  tliin  ilip  of  itRd  nboiil  DVc  inclic*  long,  properly 
fixed,  after  wliich  tho  feet  are  loldered  on.  The  inconrcoiencEa  that  altrnded 
the  UM  of  plain  copper  win.',  >i}lt]('TC(l  with  i^flli^r  for  tli*  foet,  are  now  enliToly 
ebvlatad  by  employing  euppir  wire  ptaled  with  irilvcr.  The  Ctct  mutt  be  cut 
by  Sxing  an  iron  peg  into  ihe  vork-board ;  lo  the  piecn  of  plalrtl  wire  being 
mid  againat  it.  It  will  Im  fiiiiixi  tn  t'orm  a  viTy  ^Dod  realuance  a|;nin>t  tho 
action  of  iho  flic.  It  limulil  1>e  obierred,  ihni  if  copper*  are  l«  be  nuidc  for 
flat  platca.  (he  fpct  thoiiltl  be  (lied  iit  riglil  sii;;lra ;  but  if  the  plain  ari<  convri, 
they  ihould  be  ll!«d  st  an  angh  nt  iMuly  ai  piiatiblc  oorroipondi^  with  ilta 
curve  fomwd  in  the  hollow  port  of  the  CDp)>CT,  bccauw  when  the  foot  i>  placed 
«n  the  copper  it  will  be  found  lo  Btand  pcrpetidlcitlar  to  the  boar  line  or  odgt 
cf  ika  wfiper.  In  order  lo  make  iha  feet  rvmidn  in  their  etaee*.  and  hcilitaM 
lb*  aotdeeiag,  the  end  of  each  foot,  brfotc  pulling  il  «n  Ine  copper,  which  i* 
done  by  meam  of  n  |Hilr  oi  cum  Icaig<i  c-r  twMien,  ii  dipped  into  a  tBgkt  woali 
ef  benx  and  water,  Ibroi^h  which  iiadherta  with  anScim  force  to  admit  of 
ik  bdnf  oxpoiod  lo  Iha  power  of  the  blow-pipe.  The  lamp  In  oomnKin  mo 
OMitiJM  tVotn  a  pint  lo  a  i|aart  of  oil,  and  ha*  a  fyllndrtcal  apmit  projediiit 
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aUvt  thr«a  indioi,  kftnc  sB  Inch  or  more  in  dUoieUr.  Thii  wfrntf  »  AUtil 
«lth  onilon.  nhicb  boinf;  uchlcd, «  Urang  flamv  U  [iTodiKm).  Tha  tnfpir  i*  carv- 
fiiM y  nlucpd  [i]>on  a  piMf  of  tollil  cliarcgiil,  lon(  MiiHigli  10  be  lield  in  tho  hwiil ; 
and  (l>«  l)itm*bfin{(  tb<tipn>|MlM  by  lh«M<r«-p«peagdnittli«  raider  or  lili'fml 
wire,  ni  (lie  eu<  mny  be.  the  T'cl  ar«  Arnilv  nulled  to  the  eopmr.  The  ithoip 
it  tlieii  thrown  into  ib*  picilliijt-tin,  in  ordrr  lo  &»•  i(  from  ioe  Mole  or  oiW* 
nbia  co«rriTi)[  acquired  (rom  ibc  heaL  Tlio  cu|){>fn  bri'ic  ibm  p««{Ni«ft,  tbp 
next  prucru  i*  tnat  of  mnnMllin^,  projimly  m>  called.  Tbe  ope nttloM  cf  hard 
enainrltinKi  luid  glut  enairnillinc.  are,  to  k  eertiin  extent,  tbe  «*in«.  When 
they  an  atHtttat,  we  ilull  diTicnbe  Iho  diffrrFncA  ■«  «•  prccpfd.  The  tiumel, 
u  it  cunic)  from  ibe  iiiaim,  U  gan«inlly  In  tmaH  cakri  freia  four  tu  6va 
or  >iji  iritliP*  in  diiiinder.  Il  i*  lint  brokm  with  a  bamtner,  and  llien  griMnd 
in  a  mortar,  and  iiuiut«iird  with  wUer ;  a/Ur  which,  the  Koppitt  having  bMH 
Snt  aloanaei)  by  Ibe  plektr.  and  c*Tt4bI1y  bmihed  out  with  vnlcr,  «r«  rartail, 
bta  dowQwarda,  orcr  ■  toft  rloih,  or  amooih  aapliin.  anil  a  thin  hj«r  of  hard 
enamel,  called  in  ita  notind  ■late  ihe  AacAing,  It  mrwd  over  the  uiidtr  aidta 
with  tlia  end  of  a  quin,  M«p«rly  cut,  or  willi  ■  «noU  Imn*  trpcon.  Tbe  o^pm 
an  t&«o  ili^hdv  mtea  on  by  mother  aoft  dolli  m  iMpkio,  whith.  by  imtntiiaf 
aome  pottian  <a  the  waifr,  iwidwi  tlio  taamri  lullkianily  drrio  be  •moothly 
tad  «T««ly  apraad  with  th«  rounded  via  t>f  a  u«rl  ipaHila.  Tlic  next  epera- 
tioB  il  to  ipread  a  layer  of  Rlan  en«in*l  ot«t  iIw  *ippf  ■><'^>  of  ■''o  ta/iptn, 
oalled  the  firU  roott.  In  duing  tbli,  the  wtrac*  ii  lirU  brvtlxd  alighlty  over 
wilb  a  iumI  camd-hair  bnith,  or  a  hnrc'i  roi>t.  to  tcmore  any  dirt  a  euni- 
neoiM  paiticlea  of  enamel,  ta  the  mUlnre  ot  aay  bnrd  rnamel  with  lb«  glau 
would  mfalliblv  ipoil  ihe  work.  Tb«  gla*t  li  Ibcn  ajiroad  itnon  the  copper*  fat 
•  layer,  llic  IbwIuieM  of  which  i*  commnnly  the  auneullMndght  of  llMedg* 
nod  nt.  The  water  i*  afterwardi  iliebily  abaorbvd  with  a  clean  napkin, 
tmoolbly  folded,  and  lb*  enamel  iprMa  by  a  ibin  flat  i^alnla,  till  all  uneven- 
nen  n  Temoved,  and  the  aiirfaee  lid  tr|[idatly  ftoon  edge  to  ccntrr.  I'lio  n«xl 
dapwiinent  iijlriiw^  aa  it  it  ttchnically  niika.  which  coatiici  in  melting  it  till 
it  DMomat  ou  unobrm  maas  on  tbe  luVface  or  the  ooiKitr.  In  doing  ibli,  tbe 
flrti  eoala  an  pia«ed  mwo  linn,  whielt  nre  gMierally  mado  of  a  nixtiiro  of 
pipc-maker't  cur  and  Stourbridge  clay,  r«jlcd  «p  «nt«  the  fona  of  eytinden, 
and  turned  in  a  taihe  by  mpan*  of  ■  cyllndrloal  ^tt*  «t  wood  fcTced  tbrot^h 
ilia  Mali*  of  lb*  iiMM  when  wcL  Th«y  no  aut  put  into  a  ikallow  tin  vettel 
oalled  a  tin  caver,  wliieli  ia  either  nwule  aquarc  w  round,  according  to  llio  fkner 
of  the  aRiflcer,  and  it  commonly  about  llirea  quarter*  of  *o  iatli  in  dtpih.  All 
the  moittiire  i*  th«n  ^>ly  evaporated  from  tbe  enamel,  by  jiliciof;  lli«  cover 

ri  a  German  ttove,  or  in  toine  otiier  mnTenient  lilualion  n«ur  a  fire,  where 
evapoialioa  caa  be  properly  rt^ulatad.  Tha  firing  la  execui«d  beneath  a 
Muffle,  placed  in  a  tman  furnaoe,  ignilad  with  coke  and  chaNoaL  Tit*  Air- 
Uta  beutg  drawn  up  lo  a  sufficient  neat  by  mean*  of  n  nciMrr,  the  linrf  eoMa 
ara  t^tfi  (eporately  front  the  (in  ooift*  and  ^acad  upnn  thin  pLuicbrt  of  clay, 
or  iron  chalked  over,  and  gradually  introduced  beneaib  the  mwlBe,  wbcrc^  In  a 
very  thort  lima,  ttia  enamel  maUi  sr  nuu,  nnd  beroiniiig  prajmly  ceatoU- 
dated,  Ihe  firti  coat  i*  caanflHc.  A  leoond  layer  of  gtennd  raanatl  (t  then 
Kently  iprrad  wilb  a  quill,  attd  prepafed  for  inns  ^  ™*  napkin  and  tpaluta  aa 
Mat*;  alWr  wliicb  Ibe  teoond  coatt  m  placed  tipeo  the  ring),  and  the  mn!v 
tare  bdi^  erapotattd  in  ili'  tin  cover,  ihvy  are  rrady  for  a  Kcond  Are.  Tliit 
rtqoim  an  cq«ally  cniiiioui  maiuft^nicol  m  the  (onuer  one.  The  plate*  mint 
oat  ba  over-flred,  noc  tautt  Iho  heat  be  lufl^red  tu  nirit  the  taamel  too  rapidly, 
hat  a  kind  of  ratalon  molioiii  called  cuddling,  mml  be  gtrrn  to  tlio  uoik,  by 
holding  the  loaded  pbach  lightly  wiih  the  Umg*.  and  gtndy  ilnwin;;  tlie  edge 
of  it  lowardt  the  mouth  of  tna  mvfle,  and  tbta  tvlamlng  il  (n  it*  former  place, 
tin  the  finJon  b*<«mpt*ta.  Th*  w«rk  b  now  in  a  fit  rtate  for  potuhing,  Irch- 
olcally  ealltd  mumg  tg".  TU*  it  performed  by  rubbiu  the  lurfaee  of  Ibe  pUta 
M  a  ntt  alon*  wtih  line  atnd  «nd  walrr,  until  all  im  glaicd  a^pMtuice  ia 
MnpMety  oUitnwIad,  and  one  nnllbnn  and  equally  rou^  tmfto*  ta  pcedneal 
Hi*  tnuniioB  of  ihii  part  of  tha  preectt  i*  to  remove  ih«  noHkd  ifipwmiiT 
on  the  nufacr,  and  give  a  ntore  eiyial  wmvexiiy  to  tli*  plaU. 
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Tba  foragobg  1»  ati  ontlIn«  of  the  {noecM  Ght  glui  eiun<l  fbtM.  TWfliiu 
of  Ibc  Vensdon  hold  cnnincl  k  much  Ui«  muiw  ;  but  lb*  kMt  aMlied  (e  mHl 
it  muit  not  bfl  ao  grrat.  nnd  the  plaU  nnut  be  taken  Inm  itie  u«  w  noa  ■> 
th«  eniiiiicl  i*  found  tu  fonii  one  tolanthly  cotnpacl  body,  m  any  1<Mgcr  can* 
linuonco  would  bare  a  tendency  to  ipcnl  the  intended  A*-pc  of  tbo  plate, 
which  is  alwayg  coniidcrrd  a  moat  «(aeiitia)  qualily  in  tbotc  rf  hard  taaaeL 
Tlie  li«iit  (or  lliitahing  may  b«  raifa«r  mora  than  tbat  uaad  in  ilia  flni  flrei,  aa  in 
thnt  inilBRcc  [lie  intention  wM  only  to  unit*  the  plilicia  of  coainal  into  «aie 
tolid  man :  but  thu  jiriiicipal  ctgect  in  finiihjp^  bcieg  to  raiac  iba  flau  to  tlta 
aur&ce  aj  miicli  lu  ponxihtt-,  ■  greater  beat  may  be  Mod  with  adrantigcv  but 
thti  plate  muit  bo  token  bom  tlie  ftimaco  Ihe  inaUnt  that  the  nrfaM  anptan 
brignl  and  gtouy.  Where  good  V«orti*a  •namel  cannot  be  obtaLae^  and 
mlxturfi  of  variou*  kind*  era  rvMtted  to.  It  fWqucntly  bacpfat  that  tbe  gtaa* 
anamel  pUle*  crack  Nfaen  they  an  bronsfat  to  Ihc  iccnnd  fire.  When  tki*  i* 
the  cn»,  Bi  toon  lu  (be  oradt  i*  obacrrtd  uc  pUle  miut  be  trilhdrawa  from  tbe 
llr*  i  and  If  it  «ilvodt  <m\y  frum  llie  onitre  liole  le  the  edge,  Jt  will,  in  meat 
caio,  beu  mendinci  but  If  it  bai  hwpened  b  two  er  three  plaoc*^  it  will 
be  tneleaa  to  make  iTie  aitompt,  a*  U  wiD  rarely  nicceed.  If  the  dial  plate  waa 
1»  oeniinu*  in  the  fire  after  il  it  cracked  a  luAdent  time,  the  enamel  would 
eloae,  and  the  plale  become  lound  nipun ;  but  u  the  t«mt!t  on  ita  aorface  Ja 
in  a  itale  of  oxiiialicn,  ibe  oxide  of  coppn  uniting  «i(n  ibe  enaoMl  weuU 
riM  to  (he  upper  turfooe  of  llie  jiUtr,  producing  by  iU  union  a  laiiu  aad  lofno- 
Ihnci  n  dorlc  gnea  line,  vliich  would  evidently  render' the  plate  uadcaa.  llie 
operalur,  tli«tvfore,  muit  obBtrre  the  time  when  the  crack  liaa  opened  lo  Ila 
grralMt  wiiUh,  and  before  it  unite  or  cIom  ri  the  bottom  tbo  plate  tDiM  be 
wiibdravm  from  the  furnace  and  nlloved  to  cool.  The  opening  muot  tlien  be 
filled  with  &ne  anamel,  laid  tuflSciontly  high  to  allow  for  Iti  running  doun  in 
the  Are ;  but  to  adjuit  the  quandly  u  ■■  to  prrrent  the  appcaranec  of  a  atam 
ocron  Oie  plate  wol  require  much  j'ud^cni;  and,  indeed,  boverte  well  tbo 
operatiuii  lony  iui:oted,  it  will  aLll  rcuiuiii  viblble. 

Till-  method  oJ' iiainilnu  in  pniuii<'l  !■  jicrrornied  on  plate*  of  g«td,  utTcr.  and 
copper,  enamelled  with  the  white  enamel;  whereon  they  paint  with  colour* 
wiiich  are  melted  in  the  lire,  by  whicli  tlii.-y  iicquire  a  brlgbtnoM  and  tuMra  like 
tlmt  ulfcIoM,  Tliiii  pjiintiii};  i«  tiieinoKt  priiod  of  all  futlu  pvcullar  brightMM 
and  vivacity,  which  u  very  pemiBncnt,  the  force  oftt*  eoloun  not  being  ttketA 
«(  (utlled  with  time  su  in  ollMr  Bainting,  and  c««itinuiag  alwayi  a*  fta*b  w 
when  it  cainv  out  at  ihv  workman  *  hand*. 

ENAMELLED  CAIIDS  i>  a  name  given  to  thecaidi  on  which  ■  coating  in 
imilaiiou  of  real  enamel  ii  produced.  We  bcUeve  (here  arr  i-«ioua  pruraiat* 
at  preacnt  employvd  for  tubrienting  tlieae  elegant  and  fialiudiablc  aniclea;  but 
the  faOawing  account  o[  Mr.  Chriat'i  prooca*,  which  we  detire  from  the  qirci- 
ftmtion  of  hii  patent,  enrolled  in  Augwt  18Slf|  aitj  be  n^arded  a*  genohic  and 
practical.  One  iwuud  of  parcluneni  cutting*^  a  Quarter  of  a  pound  of  iainglau, 
and  a  quarter  or  a  pound  of  gum  atabie,  ar«  to  De  boiUd  in  an  open  iron  pM 
«r  otlm  ve«*el,  in  twraiy-fuur  auarti  of  pura  watte,  wUU  ibe  toluUen  b  i«dueed 
to  twelve  nuorti^  when  it  I*  tu  bo  taken  ofT  the  Bra  and  itratnod  cl*ar.  The 
lolution  or  tliii  conuctence  i>  then  to  be  divided  into  three  equal  part*  of  Cow 
quATtj  each ;  lo  the  lirit  of  thcie  porlloni  it  to  be  added  aix  puuiuli  of  mir* 
whttu  It'iid.  ;prrT><>u->l;r  vruund  fine  in  water,)  which  Ii  called  miituic  No.  i;  to 
the  ivcDiid  iiorliiin,  ei^ht  tioundi  <S  pure  white  lend,  forming  mixture  No.  2 ; 
and  tu  the  tain)  ii  to  be  niliWd  nix  poundi  of  pure  white  lead,  making  mixture 
No.  3.  Ttiu  sheet*  of  pa{iur  ar<'  tbcn  to  be  (tretched  out  upon  flat  boaidi  and 
brushed  over  with  a  thin  coat  of  No.  I  mixture^  with  a  comnion  poinler'*  bTU«b : 
the  p«>er  I*  then  to  be  husg  up  to  dry  for  twentv-four  huun.  Afttr  thi*,  the 
|a|Wr  it  In  a  timllar  tnaoner  to  receive  a  cost  of  No.  2  mixture,  nnd  to  be  hung 

K  again  to  diy  for  twenty-four  hour* ;  the  paper  ii  tlicn  to  bo  treated  m  Aa 
*  manner  with  No>  3  raixlure,  and  tlien  dried  again  for  iwviity-bur  bonra. 
It  ii  next  lo  be  ptinlad  wltli  the  en^ved  plate,  and  the  pteea-boatd  uwd  ter 
iba  purpoae  i«  to  be  of  amooth  cait  iron  inaiead  of  wood.  The  printing  bring 
aompleted,  the  paper  u  l«  be  biiag  up  a  fourth  lime  for  tweirij^four  boura  *• 
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dry;  kftirllilii  ll  unilarfioei  tlie  lUial  opcntHin<f  rtMlriag- il*  tilgli eI»«, wlikb 
I'lintliU  iu  Uying  the  work  oitfa  iu  fuc  ilovnwudi  on  a  higbhvfoiiilMd  HmI 
plate,  Miii  then  piUKng  bolh  wllli  bkbi  prcmm  b*(wnre  «  nair  of  oylindriMl 
rolirn,  ind  UiiM  th*  buulJAiUy  poliilinl  suibce  of  the  lUcI  ii  InHMfcrrml  to 
the  compcuitioii  on  llie  piptr,  which  rlowljr  nMmfalM  in  spptMnukM  tho  Admi 
white  enamel.  It  i«,  bawevir,  to  be  regrtttcd  thM  ihk  tnanttltd  nr&ec  I* 
not  very  duMfatc,  «  it  comM  off  iMclily  Ahtr  vetting  U  with  ilio  ll<ij|;Dr.  'I'n 
nrcrent  thit,  a  aalulion  of  mod*  ntliMtM  mlMUnee  •hould  be  adited  la  Uin 
tut  openllon. 

ENCAUSTIC  PAtKTING.  A  nMtbod  of  puntiiw,  much  in  nic  amonc 
the  tneientiv  if  which  wml  wm  eaij^yral  to  gin  k  gloM  I«  the  coluur^  mS 
pennuionec  to  the  wotk.  Pkom  the  mragro  tweount  gircn  to  at  fay  Pllsy  n( 
tbc  metbod,  ll  ii  evlilenl  h«  wu  not  la  Ox  aterel  hiniMtf ;  nil  the  inlbnniuian 
In  aSbrd*  nmounb  l»  thii  —  tl»t  the  cqIout*  nindc  utc  of  wore  Aird  by  lire, 
and  that  w»x  wtu  employed  to  pvr  ihetn  u  fl»<.  'uid  pmcrvc  them  bum 
being  iiriured  by  t)ie  nr.  Thli  nitdfrn  nrl,  tUer  hnviiie  been  long  ItnL  hu 
rmlnrvd  by  flaunt  Ciyliu,  ■  mombei  cf  the  Acidciny  uf  Inacriplkiii  ■!  Puii ; 
and  the  method  of  puntinjt  in  wax  <na  announced  to  itie  AU'deniy  of  Pkintiai; 
■ikI  Uelle>-LetlT««  in  lliD  year  ITS.t,  tkma|t'>  '''''  B«chulrlr,  ihe  aulher  of  t, 
trenliM  de  t'HiMoirt  H  dm  SftrtI  d<  b  PtmOm  en  Grr,  who  hnd  actuaUv 
pamti^d  a  picture  In  wax  la  IT19,  alid  ha  «a*  the  fItM  who  caoimitrioued  to 
the  piililic  tlic  melhod  nf  nfrfunnlnji  ihe  epcratian  of  innrilca,  whldi  ■  the 
nriii<:i)iiU  etxnrai-lcriilic  o(  the  cDepiming  pointing.  Hie  cloth  ot  wood  dMlened 
tor  the  basil  of  ill?  picture  ii  waxed  tmr,  by  only  nibbing  It  oinply  with  ■ 
pieoe  of  bifi'  wiix.  llie  wooil  or  cloth  wrctchnl  on  a  frame  hfing  \fiA  hurv- 
ninlally  oecr.  or  pcrtHndirnUrly  before,  a  liTtv  at  tucb  a  diriaace  Uiat  the  wax 
miehi  nndualty  mrit,  vhilM  it  t*  Tubb«d  on,  diflW  Ictrlf,  penelnle  tbn  body, 
and  ml  tlio  iiitrnlicn  of  the  (cxttitB  of  the  tiMh,  which,  wbm  mid,  I*  6l  to 
paint  upon,  but  u  wnter  colour),  or  ihote  that  are  mixed  up  with  conmou 
witter,  aill  not  adhere  to  iho  was,  the  nholo  nlcnira  I*  tan,  ui  be  ttibbrd  otvr 
Willi  Kpoaiih  chulk  or  white,  uid  then  the  ooloun  wo  ajipUed  to  it ;  when  tfao 
plettm  la  dry  it  ii  put  near  tho  Hr,  whenhy  ihe  wax  indti^  and  atomb*  all 
the  ooloun.  Sevctal  iuipruvementi  In  the  art  of  inrauiting  puntiog  were 
propoaod  b]r  Mr.  J.  II.  MunU,  in  a  IrrAtiM  by  him  en  thli  nil^r«t.  When  the 
)wlntln|[  ia  in  cblh  he  direeti  it  to  be  prvjiand  by  itrelching  it  oo  »  fhunr,  and 
rubbing  one  lida  arnvral  titnm  over  wiiU  ■  fleeo  ef  bee*'  wax,  or  virgin  wax. 
till  it  i)  oorered  with  a  cont  of  camiiltrsblc  ihickncw.  In  fin*  linen  tUi  l» 
the  only  operaticn  neeeaaiy  previoiia  to  paiolitig,  but  eooree  cloth  mnit  bo 

rriilly  mbMd  m  the  niiwnxod  ildr  widi  a  puolce  itane,  to  lake  off  all  theae 
not*  which  would  pirvtnl  ibe  free  and  aeeiirote  working  of  the  peltctl.  Then 
the  lubject  ii  to  be  pxinled  on  the  unwaxed  side  with  culovn  fctfMtA  and 
tempeied  with  water;  and  when  the  nicture  it  finithed,  ll  muat  be  bniuriit  new 
the  nre^  that  tha  wax  inay  nteli  ana  fix  the  ooloun.  ThU  method,  novever, 
can  oidy  be  applied  to  cloth,  paf^r,  or  other  auhatancM  through  which  the  wax 
oan  pat* ;  but  in  wood,  itone,  maul*,  or  pteater,  the  method  previoudy  deeoibod 
may  be  observed.  In  the  year  1787,  Mu*  Greenland,  an  amateur  of  painting, 
eomiDunicnted  to  the  Society  of  Arta  the  knowledg*  of  thii  art  whidi  tbc  had 
acquired  during  her  rcaidence  at  Florence,  and  at  the  eania  time  made  a  preeent 
to  the  Society  of  a  tncture  osceuied  bjr  lierecif  in  lUt  maiiner,  mi  tai  which 
the  SodMy  awardacf  be*  their  honurtfy  reward  nf  a  gold  pdleL  The  followinji 
■M  her  initruclion*.  "Take  on  ounoe  of  white  wax,  and  tho  tuaan  weight  of 
gum  nulich,  powdered.  INil  the  wax  in  a  glaaed  earthen  texel  over  a  very 
■low  fire,  and  when  it  i*  Mite  diMtdved  throw  fai  iha  nuatieh,  a  htlle  at  a  lame, 
alining  tlie  wax  oantimiaby  nnlil  the  whole  quantity  ofguen  i>  ptrfreily  nielua 
•nd  inoeeponled;  then  tlirow  the  paote  into  cold  water,  and  nhm  it  i*  bard 
lak*  It  iHil  of  Ihe  wa(«r,  wipe  it  drv,  and  beat  it  in  one  «f  Ur.  Wadgwood'a 
HMttMt,  obterring  to  pound  it  Snrt  In  a  linen  deth,  in  abtotb  toina  £«p«  of 
•alM  that  will  reiiuin  ia  llie  (iMle,  and  preveat  Uie  pualbellty  of  mhiuing  it  lo 
a  powdr*.  which  niiut  be  to  nno  ea  to  paw  through  a  thick  gauie.  It  Mould 
hn  pouMiM  in  a  coM  plaor,  and  but  a  tittl*  while  at  a  lime,  u  after  kog  healia|{ 
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llir  iHetion  vtll  Iti  a  irgne  tahta  lh«  wu  «nd  ike  eiini,  ,«iil  inttetd  of  Uidr 
becomitif  a  fowdcr,  llicf  trill  rtlUTi)  to  ■  nutc.  Mukr  Hiroiic  giim  anlila 
w»t«r,  and  vlieii  lua  paial,  ukc  a  lillle  of  Uio  poodtr,  Mina  oMnur,  and  rdx 
ilicm  tnntb>ritltliihr|;um  waUr.  Llghccoloanitquinbuta  miaU  Quaalily  of 
llie  poller,  but  more  at  k  miM*  bo  put  in  propMrtion  to  tba  body  ana  dariin«M 
oJ  tlio  coloun ;  and  to  blank  lli«re  lautl  be  aTmoat  m  muck  of  the  powdet  ■• 
cvluiir.  llkfing  niixixl  ttio  oolourn,  anil  oo  more  than  can  b«  lued  before  Otef 
ftt  dri-.  [Mint  aiiti  bir  irakr,  a*  i<  prnelutd  in  poinluix  vith  watfr  cofevt^  ft 
graiiiia  oil  the  iTood  buiiii;  fint  piiinl«d  of  lume  cffoper  colour,  prepared  in  th* 
MSie  nunuTT  a*  U  deHcrmd  f»r  tlic  picture ;  wnlnul-treo  and  oak  are  th«  aorta 
of  vood  eoiomonljr  made  uw  of  In  liily  fix  ihii  purpoMk  Ho  paiitlfaig  riiould 
be  verj  kiekljr  fiaiihed,  othetwiw.  when  vHmitueil,  the  linta  wiU  not  anpoar 
tuiiled.  Wli«n  the  ]Mlnttng  li  quite  dry,  with  raihvr  n  hard  l)!mih,  paiilng  it 
ono  i*a]r,  vaiitiih  it  with  white  koi,  which  ■liould  he  ^i  ini«  an  oarthen  vcawl 
asd  kept  ni<lied  ovft  a  vrry  aluii  lic«  till  (hu  picture  ii  vuinithed.  takirv;  gi'eat 
eat*  thai  lh«  «U  dov>  itot  boil.  Aflcrwurdi  !iold  the  ^tui«  before  the  fiiv, 
near  enough  to  melt  the  au.  but  not  lo  nuikc  it  no;  and  when  the  vamitk  U 
cnlinly  tM  and  lisid,  nib  il  gfiitly  witli  n  liiirii  clotk.  Should  the  vamiibi 
tili'bir,  sarin  ihr  picture  agam  vi-ry  (lowly,  uid  tho  bubUea  vjll  nib 
Whe*  llic  piciurr  ii  diity.  il  need  only  hr  wnihed  with  cold  water."  Almo 
all  the  coloiira  thiit  are  lued  in  oil  painting  nay  be  enipbyed  \m  lb*  M* 
cflustic  nMihoil,  Hcid  many  wkich  cannot  bo  admiUod  in  ml  palMin^  a*  rad 
)(Mc).  tpd  o>  pimcnt,  cryitali  of  vcrdi^rii^  and  red  precipitate  or  mereunri  nuy 
lie  uiiiMi  hcrr.  'I1i«  cinyona  tned  b  encauHie  painting  are  llie  aaae  «lUi  tlioae 
tiird  ill  il>e  eiiniiiioQ  way  of  crayon  painting,  cxcrpting  ihoK  ih«l  an  In  iMr 
cuinpinilinii  loo  tcnaciout,  and  the  method  of  uiin^  them  ii  the  Mae  in  bolfc 
<«*ei.  I'lie  niraiittic  poiuling  lia*  many  peculiar  ndvAiili^ei ;  thon^  the 
ciiloim  linvo  nut  ihc  natural  Tamiah  orduMing  ihcy  onjiiiic  with  oil,  lhoy|  bavo 
uH  ilic  atRDgih  urpoinling  in  «i1,  and  all  the  piriiicu  ot  uatn  colour),  Mithmit 
jmriikiug  of  Ibe  aiipateni  charerler  or  delect*  of  either ;  they  may  be  looLeJ 
St  in  asy  lieht,  and  In  any  alliution,  without  nnv  falie  elare;  tho  coloun  ara 
fitni.  niid  nnl  bcisT  onihing;  mdanictureaftrr  hnvins  been  nnaktd  and  ibtn 
expoird  lo  the  d<w,  bfcoiuea  m  dean  oi  if  it  hM  juil  been  puiated.  In 
ntuiichiKg  t)i''  new  coloun  unilo  wiih  llio  old  oiin. 

IIN'CIIASIXG,  or  Cnaama.  The  art  of  cnrichiog  and  beautifying  goU, 
Eitver,  and  other  metal  work,  by  aowe  design  or  figure*  rejireieiited  ibfreon  in 
lu«  lelii'vtf.  It  It  pracCitod  only  on  lioUaw  thin  uorki,  n*  wnttJi  eoict,  t>c., 
uDil  il  performed  by  puneUng  «r  driving  out  the  nielal  IVom  the  under  side, 
1^  at  to  itiind  out  praniinent  from  the  plane  or  eiitfuco  of  the  mei^  In  otdtr 
lo  iirm  ihrt,  a  Bumbet  of  alecl  bloek*  or  ptmchcoo*  arc  provided  ef  dilt^reM 
■lus  aiiil  the  dciign  being  drawn  upon  the  nu£uo  of  the  metal,  the  workraaii 
upphvB  the  iiiiide  U|ioa  Uio  head*  or  lopa  of  tbeio  falocka  directly  under  Iha 
hiMH  or  nari*  of  tlie  Hgoro ;  then  with  a  fine  hammer  etriking  on  tke  metJ 
*u)Uiucd  by  the  block,  the  metal  j  ieldi  ud  (he  block  make*  an  indenture  or 
cavity  on  llie  inaide,  coneaiiondini;  la  which  tliere  i>  a  proniinenoo  «n  llie  oui- 
liide,  vhich  M  lo  ituid  for  intt  port  of  the  figure,  and  by  lucceotive  apfdicatiom 
of  the  hammer  to  iherariDue  uarl*  of  the  dotlgn,  iltu  whole  figure  ii  brought  out 
with  a  prcciuon  and  efTvcl  which  it  leemt  olmoit  inipouiblu  to  produce  by  lueh 
umplc  meant. 

l.NtilNI'.,  Aman^nraciicalmvn,  iiutermundiynonjmouily  with  machine t 
but  loiMo  emiocnt  wnten  on  Mechanic!  oflbcl  to  diitingniih  it  ai  deiignalinc 
more  oomplicaied  itnwliiret  than  ordinary  in<tabinct,  noiwithUanding  whicS 
diecrimination.  (hew  Nime  wriler*  dcliiie  a  cannon,  wlijch  contlM*  mcolUBy 
<if  eetly  one  piece  or  piirt,  ni  an  engine ;  nnil  *  Jnequard  loom,  which  cHenlloJIy 
eonaittt  of  leviTnl  liuiiilird  paiti,  oa  a  machine ! 

KSOKAVISO.  Tlio  art  of  praduoiDC  figure*  or  deiign*  span  mtl 
•tone,  wood,  and  rariunt  ulhcr  »iil)*iancM,  by  mean*  o(  linct  cot  wpon  the  i 
fjce.  In  |)ii*  eximitve  tn,tt  of  Itie  term,  ihe  art  i>  doubtten  or  very  great 
Mili^iily,  repeated  nientiiin  being  mnda  In  !>rnplure  of  aealt,  ■IgMti,  and  ether 
Wuika  uf  tlie  grater;   but  llie  wuid  aiunlly  lignUlee  ibe  art  of  produeing 
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deilent  u  above  tor  ik*  mufott  of  btlng  tutwf  isiilly  prinud  uftm  ptoer, 
yihith  «o[i«ni  arc  alao  calUd  ci^^ravinKi ;  nnd  ia  llii*  mi»o  «f  th«  tttm  the  an 
iota  not  aiiiivai  lo  tiavo  licm  kniiwu  or  btKti*r<l  In  Euia|i«  luilU  (li«  nuiUle  of 
tho  fiftccnlD  cciiiurf .  Id  llio  prMcnl  «l*y  it  ia  Iield  in  retf  great  cKcnn,  and 
it  very  exieiuiri'l}'  prartiniil.  It  may  bt  diiided  ialo  iwu  braachwi  aocariUiig 
to  llio  nibtlancu  u|Ma  ahlch  tlia  inlga  it  tngnrti,  olilcli  ia  jciiaral)y  dllicr 
ravtal  uc  wovd,  ollhdunli  gloM  and  olhet  lubataiieca  have  bren  oaeaMaulhr  «si> 
p1oyt4.  Of  tlie  nictaUi  Vtfffr  hah  luitil  vilhio  ihne  fnw  yearly  batn  Mmoat 
•xcluainly  Ghotcn  tattngntinf,  on  account  of  ila  duoiUil)',  cvcansaa  of  tas- 
tunvuul  tl**  ■oftnea*  and  delicacy  afllw  tinla  which  tna<r  bo  producvd  upon  it; 
but  laUarljp,  lUal  |lalaa  have  bMti  verr  asteiulraly  oinplajrtd  fur  ihia  tnirpeat, 
nnd  altlioujth  the  cngjavin^  thai  producad  an  paifaap*  lomcwbal  iufccioc  in 
aoftoMi  to  thoM  obuined  fruni  topper,  a  vety  Mgh  pilch  ot  eaMUenca  Iwa 
been  uttaliMd,  and  iii  jKiint  of  diiriiblliiy  ibo  copipM^aiaa  ulU  b>M  no  «eiB- 
luriion  tilth  tUel-aiuet.  V.nf[Ttivlag  on  copper  u  pctiwDMd  in  rarioua  atrlcih 
the  uriMapal  of  wiiich  ar«,  liii«  engraving  menotiuta,  elching,  and  aquatltitk. 
Llat  Eiigraaitg  \x  oanud«reil  a*  ihe  n((b«ff  dapatUatnt  of  tho  art,  and  ia 
alnyt  en^oyea  in  tlie  iUiutrntion  of  huiorica)  lubJMU.    In  thai  (tyle  of 

Xiiuf  Uia  lisM  aM  all  out  upon  (he  copper  by  maaiu  of  an  iaitnuiaM 
a  graver,  tlic  touf[hncu  beinc  removed  by  a  tiianculH  atecl  tnittumant 
called  n  •craner.  To  Iran  tbe  deugn  upon  the  jdote  (which  Ua  trtry  ityl*  uf 
an^avLoff  alionld  W  of  ill*  beat  copper  well  planlthed  and  burtil>li«d),  it  ii 
uiual  10  neat  tbe  pktc  aufflcMnlJy  to  nicll  nhite  Km,  with  uliicli  it  miM  be 
odvercd  equally  wilh  a  thin  fihn,  and  llica  luitcictl  <»  coal ;  ihv  drawlag  la 
oopltd  b)  ouiluie  with  a  black  lead  pmcll  on  pauvr,  wliicli  U  then  laid  with  the 
pencilled  aide  upon  the  wax,  and  the  back  rulilMd  Rcolly  with  a  bumi^er, 
which  will  imufer  the  lead  to  the  wax.  The  deaign  ia  ibaa  traced  wtth  an 
etching  netdk  ihiou^  iho  wax  o»  the  coppfr,  wh*u  on  wiping  it  clean  it  wiU 
exhibit  all  the  outlinea  ready  for  tlie  cnEraver. 

ItautiMta  Engrming  diUcn  eniircly  from  the  uanoer  above  dewribtd,  and 
la  oUrfy  *mfhy*4  tot  purtraiu  and  imilationi  of  Indian  ink  drawingi.  The 
mode  or  procetdiog  la  aa  follow* :— the  cUta  1*  pteparad  by  actalchii^  it 
«quaDy  in  every  dinction  with  n  tool  calUd  a  gnunding  tool,  lo  aa  to  romcn 
anilnfy  lh*  potith  froni  tb«  auifiii.^-,  wlik'h  It  ihua  conrrrlnd  into  a  chaoa  of 
iiittntcliana,  which,  if  covered  uill>  IuIl  and  jirincod,  would  pceacBl  a  pfiA«(]jr 
bidok  laiptWMon  upon  the  pawr.  To  tranalcr  the  daon  to  b*  acrajied,  it  m 
uiual  lo  nib  the  rough  tiilt  of  the  plain  with  a  ng  dippM  lulo  the  acrapicp  of 
black  <lialk.  ur  to  imoke  it  with  a  bumii^  wax  taper,  as  in  the  prvoeaa  of 
Mailing,  'lite  hMk  of  tlw  dcufii  a  then  tovstd  with  a  niixiiir*  of  powdered 
red  chalk  oad  Boko  white,  and  laid  «n  Uio  plala,  oed  ilio  outline  of  the  dniga 
beiag  ligblly  tn«ed  with  a  bkint  pcant,  the  red  particle!  al  the  hick  aio  ibua 
tranifotnd  to  tbe  black  gruuad  uf  the  plale  In  tha  fun»  of  a  corroiponding 
outline  1  Ihe  prooCM  mnil  then  be  cat ried  on  wiih  a  Krupcr,  by  rcatoriug  the 
plaU  in  iba  perfcolly  light  pott*  of  the  iaiendod  print  U  a  loioaili  lurfaoa,  tnm 
wtiick  Iba  gradaiiona  ara  praatrrtd  by  acnpiag  <ff  more  or  tau  uf  the  naigfa 

rid;  but  the  buroiahor  ii  nceoauir  to  peliM  iba  axtrtne  (data  of  drapery, 
when  tke  fr«e  towcti  of  Lba  bnatb  in  painliBg  lepttMola  a  farlUiMii  apoi  of 
light.  The  dtepatt  abadat  are  aometinMa  rtohtd  and  corroded  by  aquaJbTlit, 
and  H>  blended  arith  Iba  iDHMtinto  ground  added  oftciwardi,  (hat  ibaro  ia 
iwlhin^  onitiaaive  to  Ihe  eye  in  ihe  cootbiaatioa.  Maoy  preoii  atv  rriguirMl  l« 
atcfotaui  whelhtT  ihe  aeraplnf;  apptoachaa  lba  dcativd  rOod,  which  is  done  by 
loncbing  ihe  deficieut  parti  wiih  wfaila  or  black  chaDt  on  one  of  tbe  penuft,  and 
tbm  ndwvearit^  to  maka  tbe  plate  aimilar  by  Amber  attapl^  or  by  relay- 
ing lba  grMuid  with  a  amall  leel  made  far  tUt  pirtfculaf  p«npM«i  where  too 
mirai  of  the  ruugbnaaa  bat  boca  dAeti. 

A  third  method  of  ngnvjni  anarala  in  ocnoding  the  variox*  liMa  bjr 
aaaana  of  aqiufortii,  the  NMiai^nt  patta  of  lh«  plala  Gaiag  ddendcd  from  tlw 
•oiion  of  tbe  arid  bybciag  oorercd  with  a  iUb  alMtitm  of  a  aaranotUioa  whick 
(•Mila  iu  eflecta.  Tliia  method  b  ItnBod  etduMg,  and  la  e«n|aoyed  both  te 
pteporin];  ihcoullaie  ia  oilier  (i}h»  of  ongravloig,  aad  aba  tn  SDimf  in  tad 
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comptclln^  a  picture ;  Hid  the  print*  w  prodnotrf  wwwbb  pen  tni  Ink  dniv* 
ingK  I'hii  tirli!  it  diMlngaUhM  fcr  llie  tiiiniiuUa  i^rit  uiil  frMdoin  oT  oUdi 
il  tAtniia.  'llio  lint  itogc  «t  itte  prae«M  i«  Ibe  pnpamlaii  of  tbe  phtc^  b* 
«evtTiiie  it  >ith  a  iUd  er«n  filni  of  the  coanpoiiliMi  or^rMiiJ;  m  i(  li  UtmaO, 
vhieh  it  la  prelwt  U  from  the  acid.  Thit  ground  ii  •  oomUiuIion  of  uphallani. 

El  nuMien,  uid  vit^a  wiXt  melted  over  ■  fire  in  an  irao  poL  A  ni«ce  of 
ground  11  IM  on  a  ploc*  of  liutttu'  fer  nits  ud  aoothor  piece  of  alk  b 
medo  into  a  dafcbn  by  lyju  k  qiMnii^  of  eouon  >ool  in  it.  T\e  ooppfrplUe, 
•ocarod  at  one  eoraer  by  ■  hand  *ia«^  u  to  be  htU  otvt  a  ehnnMal  Sj«,  and  the 
iilk  oonuining  Ihe  eround  nibbed  ortr  nntll  ertry  port  b  covored  br  At  melted 
connoalion ;  Mid  btlnTe  il  oooU^  the  iilk  dnbber  b  apnlkd  En  all  dirrcCioni, 
untu  lh«  niTfioe  of  the  fUtt  it  thinly  and  oquaily  Tarnulicd.  W'hcn  ih't*  ■■ 
VemfdeUd,  ervend  lan^lhi  of  tmx  taper  tviMcd  tojctbcr  are  to  bv  li(-hu<d,  >imI 
the  pble  being  held  tn  Ibo  tril  hand  by  the  vioe,  Ihe  mht  holding  (he  wax 
taper,  if  t«  be  wared  eeiitlr  lo  nad  fVo  under  the  ground,  caraliilly  erolding 
louehing  it  with  the  wicli,  ytt  cnutisa  the  flame  to  iprrad  anuotlily  orer  iha 
nirboe,  wliich  will  render  il  jmrecUy  bbok,  nnoolli.  and  ibininff  m  a  tbort 
lime.  Tlie  neat  object  ii  to  tranefrr  the  detign  lo  ilie  ground,  vhick  niae  be 
done  dlhcr  by  making  «  tracing  with  >  hUck  bad  pendl,  or  with  termitim, 
>ipe«i  thin  paper,  and  applying  il  cetehiUy  to  the  phto,  paa*  the  plate  Uimugli  a 
rolling-pren ;  or  the  back  of  the  dedgn  may  be  rubbed  with  red  ehalk  aiMl  fM- 
tened  to  tbe  pbte  it  the  ooraere,  ftnd  the  outline  then  gone  cnreftdly  orer  with 
a  I'liitii  inKT.  Tlie  ouillae  thne  prepared  b  (hen  gene  ant  wjih  an  etching 
nPcillF,  which  cuu  ihroueh  the  gioimd ;  bqt  partieular  can  mint  he  taken  that 
the  point  of  the  needle,  Uioiigh  taper,  be  rounded,  to  aa  to  avoid  the  poadbility 
of  itn  tearing  the  mirfjicc  of  ihe  coppn,  which  troald  proecnl  (he  progtew  of  (he 
point,  Biid  ruin  the  pbte  when  bitten.  The  diflerent  ihadee  and  tisia  are  then 
wurkrd  lip  by  ibe  needb,  the  atrtngement  of  (he  linet  of  which  they  are  eoni- 
pnicd  depending  onlircly  open  the  ttaie  and  judsmiiil  of  the  arliat.  Wlird 
the  etching  b  completed,  tne  edgee  of  the  pUiu  ate  nuirouaded  by  a  high 
border  of  wax,  m>  well  teeured  thai  water  will  not  penetrate  btlween  it  and  Uia 
plate.  The  beu  i|»riti  of  lulrc  luuit  ihcn  be  diluted  with  water,  la  the  pr^ 
poriioD  of  one  port  of  the  former  to  tour  of  the  latter,  and  poured  upoa  the 
pbte.  In  a  tburl  lima  numeroiu  tmail  air  huhhte*  collect  over  even  Una 
triced  by  the  needle  through  the  ground;  iheae  bubblei  axe  ceueed  bjr  thu 
action  of  the  ncid  upon  (be  copper,  aud  mult  be  remuved  with  a  feather.  When 
il  b  jiidgrd  thel  the  lighter  tinU  are  •ufficicntly  eorroded,  the  acid  b  poured  olT 
the  pble,  which  b  then  waihed,  mlTered  to  dry,  and  (he  tight  part*  tlepped 
out.  ai  it  il  termed,  that  ii,  covi-rvil  with  a  conif  oailien  of  lUipenliiM^  vamMh> 
and  bnip  black,  diluted  lo  ai  la  be  oted  freely  with  a  cnmelVliair  peneil ;  thia 
prevent!  llic  aquafettii  ftent  louchiug  theic  porti  agnin.  After  ihii  the  acid  ia 
again  amdied  until  the  nextdeptb  of  untbobtained,  whbh  part)  are  bttMrluiu 
■tefiped  out ;  and  thui  tbe  ptoeett  onitinuca,  alternately  hitfng  in  and  itopning 
out,  niiiit  cTetr  gndation  ef  tint  b  obtained.  The  gromid  it  tfaea  tenweea  by 
ooverlng  llio  plate  with  olive  oil,  healing  ii.  and  then  wiping  it  with  a  pieco  of 
oU  linen  dipped  in  qHril  of  turpentine,  whicli  rffvcliielly  remorea  all  reonauiiag 
dirl.  If  upi^ii  pruviii^  lliu  plair,  nny  part  iliouM  be  found  eat  lalBdHitly  eor- 
roiled,  it  inuU  be  rebillen,  which  it  eifeeted  by  applying  the  ground  ee  eore- 
Ihlly  ae  not  to  fill  in  the  Unee,  but  merely  to  proteol  the  furbee  of  the  plate: 
and  then  ndaing  a  boidiT  of  vox  round  the  porli  to  be  tebitten,  apply  tho  aeJd 
at  bebce.  Wben  the  opeintiane  of  etching  and  rebiting  ore  entirely  fiaiihed, 
nothing  tamaini  to  be  aena  but  la  exantine  tlie  plate  oiientirtly,  and  iwprore 
it  with  the  gniver  nnd  dry  point. 

Ilie  laal  ityle  o(  copper-plate  engraving  which  we  ihiill  notioe  i*  tlia  atfoa- 
tialB.  lliv  )irlnbi  (tvin  mi  amia-linleil  plale  |;nally  reecmbb  a  neatlytinled 
liulian  Bik  drawing.  Tlib  eoect  b  produeod  br  eoveriw  the  plate  with  a 
thbi  ooatiag  of  vatiou*  lubiluice*  finely  graniiMlcd,  wluch  dennd  II  ftvm 
the  acid  where  they  oyrtr  il.  whibt  tlie  intenlice*  smonget  tho  paHkba  e* 
graioa  ore  ccnrudod.  The  lint  alep  ii  to  by  an  elcUing  ground,  and  lo  Uta  b 
mffMf  (ha  aollinc,  alter  which  the  |ilalc  u  cleaned  and  jKiIbherl  with  wU'inf, 
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I  to  laying  llivgndlii.  TIic  best  nioil««ll«^g  lb«mlB  Sim  bSon: 
_  >  tciin,  tr^'Q  murtic^  or  Burguiidj-  pilcb,  i*  duaelv-M  in  highly  («etiitd 
I  (^  wine  ot'ilir  bni  qoalitjr;  Mcii  of  ibcM  MbttancM  prodim  kdafllnnt 
iTi^Kriptinii  of  grain.  nfnUch  llut  Ann  mln  b  tbteoMMtt;  Imt  Ihn  mj  ba 
mixed  la  nich  projiorliod*  m  lh«  utiit  fatten,  who,  to  MtkfT  himelf  on  ikli 
poini,  ihoulil  117  ilx'  |;rain  of  tMh  |irapi>itiM  tm  nuelM*  tlifa  of  fojiper.  Ibviiig 
c>buin«>]  s  Wotioo  to  Ui  mind,  it  muit  rcou^  nndiitiirbrd  milil  *T«np  Inpur* 
pnrticlo  hoi  «iib)Dded,  when  it  U  poutnl  upon  Uic  olalc,  vrhidi  it  hM  difpilly 
■lonting,  iisUI  iht  mmi  fluid  part*  run  off,  hAft  whkli  it  ■•  hud  lo  iby.  in  Uw 
pro^MM  «t  whitti  tho  min  gnaaUuiM,  and  *dlwm  finuljr  M  iht  mutnet.  Tto 
grun  btinji  Ihtu  bid,  the  varioue  tint*  ore  obttinod  y/  hiiii^  la  uid  Hopping 
out,  lu  in  (icliiag. 

AiMllin'  *lyla  of  tnjcToving  hu botn  inlrodiwod  within  iImm  temjmn,eilM 
marAmt  nyrawwy  or  riitm^  in  n-Uoli  the  linco  nro  niM  with  •  dkinumd  point 
00  an  elching  gronnii  hf  airono  of  m  nMUn«  inrmkd  for  the  pwpaw  In  tho 
c*l«br«Ud  Coitria.  Tint  nkKkino  li  <»f>«Ur  of  fa«diiebg  Una  MralgU  «r 
wftvpd,  a»d  eilbcir  panllel  or  cooverging  10  any  given  noini,  ai  obo  p«r*boUi, 
faypf itwlu,  asd  rhni  otlior  gooin^Crical  mrrn  und  circlci  iriryiiig  freoi  a  point 
lo  ■  Ar»-(n%  niniu  Th«  liiici  iluu  nilcd  ht*  nUtrmMd*  btlirn  in,  in  Ibr  utual 
manner,  a*  ia  ordiniirv  riching.  Thi)  ilylo  i>  nov  uniTemlljr  emptojcd  kr 
•rchiltcUinl  and  nwoiiaBical  «uhjml*,  a*  abo  fur  putting  in  tM  baiUiagi  »ai 
(liirt  in  111*  work*  of  tnic  cngnvon. 

Siril  Engrariig,  a*  we  have  alratdy  aud,  i*  eiUatiTotjr  tinp1o]r«<l  in  the 
illuiimlion  cf  vovki  of  which  vtry  largr  odUonoarr  plntod,  on  account  of  tho 
durabilitjr  of  lh«  aWtl  IPl>l**>  whick  ii  ao  grootf  I'm*  nidtt*'  proob  have 
•omctimM  bcui  InkoD  aflM'  M.OOO  ia>pr»u*ona  hav«  b«en  lltTown  oi(  wliereai 
B  eoMier^late  will  geiMnllr  n^irc  touebing  after  ISOO  oe  3O0O  inmtMionai 
But  before  iteel  can  bo  cut  by  the  graver  it  require*  <o  b*  wdnti,  by  dcptiviiy 
it  of  «  porlbin  of  it*  catboo,  wluch  ii  efllHrted  by  inibeddinf  tho  aleel  to  the 
depth  of  Iu)f  an  inch  on  all  udm  in  a  beil  of  pure  iron  filings  eoMained  in  a 
cat!  iron  boi  with  a  wel!  doted  lid.  In  thi*  bi>x  the  (l««l  Is  tn  be  MPOMd 
for  ftiiir  hcun  to  a  while  beat,  alter  which  it  i>  to  be  niSrttd  to  cool  vetjr 
ilowly,  which  i>  bnl  dR-rlcd  by  (hutting  off  all  acci-)i  of  air  lo  lh«  fiinuc*, 
and  covering  the  box  with  a  larer  of  Sno  candor*  to  the  dtfilh  of  lix  or  wven 
tntiiM.  AniT  the  •tecl  tdalo  baa  been  enfraveil,  (whidi  oigiaving  laay  be  in 
any  of  the  ilTle*  practiaM  od  copper.)  it  TcaiHroi  to  be  baideneid  or  recaot-tfted 
into  ■(•el,  whiclt  )•  elbclfd  by  Uio  Cnllewnig  proeewi  a  nillaUe  iiuaniity  of 
leather  ii  radueed  lo  ehareoal,  bj>  expoiaig  it  to  a  rod  beat  in  an  iron  retort  for 
a  ■uSiaienC  length  of  timt;  a  can  iron  box,  whou  cavity  i«  about  an  inch 
greatiT  than  the  thickneoi  of  tho  usH  ^le,  t«  then  i«  lie  filled  with  ifali 
chamud  reduced  to  a  fine  powder,  and  faemg  coveted  uiih  o  wcH-fiUed  lid,  it 
i(  to  be  expoted  to  a  heal  WRoewhat  above  a  red  licit,  until  all  the  vobtile  or 
evaporaUo  faila  aro  driven  off  from  ibc  cbarccul.  Tb*  bd  it  then  removed, 
and  tbo  plate  imtnened  in  (he  chnrcoal,  oi  nearly  m  patatblo  in  the  middle,  ae 
M  to  fUiTonDd  it  on  aU  liika  with  a  itratum  of  unifom  IbiokMaa.  Tbe  lid 
being  Tvplteed,  tbe  box  mnat  remain  in  tbe  degne  of  bnU  before  dtMribed, 
IVom  three  to  fhre  hour*,  according  to  tlie  Ibicknm  M  the  plato.  After 
rrvnikiiaB  in  die  fire  tbe  rrauliile  tine,  ibe  plate  i*  taken  (toin  tbe  box  and 
jiluner^  ianntediattly  Into  cold  water,  IVom  wirirh  ii  miut  bo  wididrawn  before 
ibo  liWing  notM  bae  cea*od ;  but  the  pceciae  point  tai  lUi  taanoa  be  MpUned 
in  wocdi,  an<l  citn  only  be  leamttl  by  oolnal  oWrvativn.  The  piite  ii  then  la 
be  fmine<lia(«Iy  laid  over  >  flro,  untu  iti  (emneainr*  I*  taixd  10  (hat  (trgroe 
that  amokc  wouU  ariM  upon  nibbing  the  1101000  with  lalluw,  when  it  m»l  be 
again  nlunged  into  watvr,  wbne  it  rminin*  until  the  tuning  inund  beconwa 
amnewbat  weaker  than  bofore.  The  proccM  nf  btMlng  and  ceoUiig  li  ibtn  to 
he  twice  repeated,  after  whiel^  tlie  lunaee  of  the  plate  ia  to  be  clraned,  and 
the  temper  finally  rednccd  by  beating  it  over  a  fire,  iwlil  it  ne^airea  euch  a 
ehade  01  colour  at  denote*  that  the  Meet  ia  of  the  lit  qiulinr  for  the  required 
pnrMw.  For  the  proecH  above  deaerthed  for  aoAenii^  and  then  nbartknang 
■leei  plalci,  we  are  ladebled  to  MrPetkine,  it  uottinitiBg  an  impartnni  brancC 
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of  «n  art  fartnted  by  iliol  ^cilemaii.  iitid  to  w)i!cli  lie  hai  g!v«n  iIm  aim  i 
^iiUnvraphia.  Dy  nionni  of  thU  truly  wnndrrful  invcntiott.  not  only  ar*  <a 
grand  ilcol  pktci  obtaioi^d.  wliuc  duralnlity  U  nnknown,  riinc«  Mi.  Pcikim 
itMM  tliat  bo  hai  (aim  500,000  impreminn*  from  cnt  pUtvA  liiit  a  pUw  b«ing 
Migm^ii  Mhrrjiliilot  nuy  bi>  produced  fmm  it,  wMch  Am  be  fac  liniik*  tf 
the  erijfinal-  Inc  mMbou  by  which  ihu  ■itoniihing  rflvci  ii  obtained  it  h 
Mlowi :  A  itMl  plat*  !«  «igrai-«1  or  (richtd  in  tlio  umal  way ;  jt  ii  than  Iwr- 
^enod.  A  eyiindcr  of  vcty  tott  Mcel,  of  firotn  two  to  tlirt«  incbe*  diaiDtUr,  it 
Ibeo  made  to  rail  baekwa'rdt  and  farwurdi  on  tlia  turfao«  of  tha  •IfpI  plate, 
until  llie  vhula  of  thslniprnulon  IVom  ihir  cnnmving  ii  wen  on  tho  t}IJ»d«r  til 
rdioTo ;  after  thii  erlindcr  \ua  b«(fl  lutrdenc£  ti  is  made  Id  ioH  beokwarde  and 
forwarda  en  a  cuppn  <ir  aoft  ittel  plate,  and  •  ptrfrct  fac  i!ml1#  of  iha  ati^fitial 
H  proiloMd  of  «qual  aharpnen.  Dnl  not  only  ■■  ]>pHcct  identity  thut  obtamadt 
bill  the  two  atyln  ct  work,  m,  eopper-ptate  printing  and  |pt(Fr-pre«a  may  b« 
bfoMiifiilly  combioed,  by  meuu  of  iat  ftoevM  of  trantf^Trlu^  and  retTanafetnng. 
Tltif  iitvmtion  H  adnuraUy  adopted  to  the  nreventioD  of  forging  bank  notci^  a* 
by  ilii*  Mean*  teveral  fint  inte  ariUta  mav  Im  miplnj-pd  at  vat  line  to  pxiducc 
IMttlona  ef  a  ^al«  In  deUchnt  paru,  vhfcli  may  afLrr'ordi  be  <«niUned  and 
orran^  in  any  order  to  produce  n  ainjclc  plnir,  and  kefon  Ae  note  could  bo 
iinilatcd  by  furj^ia  it  may  oe  caltisl  in  and  a  uev  doI«  baued,  «aml«t!ng  of  tha 
WBio  nru  dUbrcntly  srT*ne*i) ;  iho  pi  iaciple.  nlao,  often  variom  otbcf  modaa 
of  dtlMlinit  altctnntJi  at  imitallon.  The  tnrcnlion  liu  accordingly  been  TCty 
vzlaniitely  patroiin«d  liv  (h?  bniik*  iii  Aiii«rirn  from  Iti  ouUel;  and  M  Iba 

Sra4Pnt  lliwi  the  doIm  or  nioit  of  the  provincial  bniiki  in  ihia  counttjr  aM  pn»- 
need  by  thit  proeeai,  mmo  of  tiiem  prctcntin);  tlie  meet  l>ea«lif«l  •pKineiu 
of  the  nrt  of  tagraring  tter  wIiiii-Hitrd.  Tlii-  liniik  of  F.n^Und,  bowavtr.  tar 
mueni  ubich  nro  raiiniitly  atnlPil.  hiu  dediiird  availing  itielf  of  tbc  aidTonAngea 
which  the  plan  h<>1di  oul,  and  ofti-r  gqiiig  lo  an  cxpenae  of  noon)  Iban  30,0001 
ill  fiidcuraaHng  10  iiiipriivi'  iho  <it(a!i(y  of  ilii  aoWv,  and  10  r«Tid«r  tliem  mora 
diHioi1tofiniitDiion,sti]lf9ntiiinratoiuucthe*«in«  wrrtcbeddetcripcionefnotM 
at  liiiTc  brcii  !,□  i-\icnslcc!y  and  succeBfullyeouutrrfcited  for  many  year*  paaL 
H'noil  A'nqnm'iio  in  a  pnjcct>  wbicli  ia  thu  rricnu  of  cOEipn>-plate  tngnrittg, 
for  in  the  liticr,  ihd  inoaiDni  mad*  in  the  uicla]  rtcdvo  tlic  ink  and  print  iKo 
d«(^-ii,  whiU  in  ihc  former,  the  raised  pnrti  form  the  deogn,  reodTe  the  Ink, 
nrid  iriiiiKlVr  llie  sii^vct  lo  tli»  papur.  Acrardlnglv,  in  engravEnr  a  block  of 
KOO'I,  llie  iiilijrct  of^whioli  ia  to  be  Teprciontod  by  Uack  lin«ii.  all  State  parta  of 
llie  (pnce  occupied  by  die  doign,  vhich  are  not  (trnwn  upon,  an-  tvtimiy  cul 
away,  oliil^t  all  tha  p«nnanMit  Iidm  of  the  drawing  are  I«R 
MMoucked  by  tha  f^^fr,  a*  thown  in  the  mbjointd  proAla 
•fcctcb  of  a  &oe.  In  work  ofthi*  kind  it  ii  obvioiu  that  the 
enfcnivor  can  enailv  jitndiior  a  pt-rrvcl  fac-»lmilo  of  tbc  aniit'B 
tlTawing;  in  fact,  hi*  tnnniiol  ikill  only  ia  eierciwd  to  leara 
lilt  Bnea  of  the  dieaign  unloucbcd,  by  carofuUy  cutting  away 
nil  the  wood,  and  «a  deep  iliai  no  othn  part  of  llie  block 
diall  lAke  the  printer'!  ink  from  the  dabner  or  roller,  and 
thai  the  paper  lu  prinliog  iliall  not  rtuoli  the  tunktn  parti. 
Tha  procsM  of  clearing  away  Iho  wood  without  dame{;ing 
the  Imei  of  the  drawing,  i^  of  couroiv  a  niee  operation ; 
nwettlitleta,  a  leaner  In  the  apace  of  two  or  thne  month* 
•e^irtj  uich  dexterity  with  hit  little  toc^,  that  he  cula  away  nearly  ai  fiut  aa 
he  oan  more  liii  hand  or  fingera.  Before,  bowei-er,  the  ongraTer  comineneea 
to  "clear  out"  hit  work  he  "outlinM  It,"  arbieh  cunaiits  in  carefully  twnoiBg  n 
very  iharp  narrow- pointed  grorer  along  both  aide*  of  the  linei  of  the  drawlnc ; 
ibia  innireB  more  accuracy  and  cleaiacat  in  the  aubcequent  oparatlan,  and  to 
pravaai  tha  back  of  the  gnetr  ftom  lajurlne  the  Unci  of  the  dnign,  tbe  ti^rarer 
VCDuionally  ia  difficult  paila  defend*  the  line*  by  covering  tlivni  Htth  a  thin 

Eloec  of  metali  whieh  ha  hold*  down  upon  the  work  with  the  finger*  of  bii  left 
and. 

A  much  eaiirr,  nnd  tborefore  cheaper  mode  of  engrnving  on  wood,  ii  lo  moko 
wbito  lint*  on  a  block  ground,  si  rqirtocnted  in  the  engraving  on  the  naxi  pa(th 
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pfoUt  4rawn  npca  it,  hit  lnal««d  of  Idavinc  tbo  uiUl't  Man  uiiuii  llie  H«oil,  bg 
utt*  thra)  awnj  nlono,  Icivinc  the  red  of  liic  wood  (Ivo  utiio 
(ri«  pUfu)  il  vol  bc&nt.  Tu«  UUrr,  tiMTtfore,  ncciinn  ilia 
ink,  and  dclivan  U  ujioa  lh«  papvri  wliik  ilio  btcliiaiu,  taking 
up  no  ink,  leavn  tbcir  (races  ukc  while  tine*  upon  tha  paper- 
Tbl«  mode  of  engmving  od  wood  »,  tlMwIorc,  Muloigow  to 
thu  upon  oofptt  pblM,  but  tlia  (nking  i>  diflrrnt ;  u  In  tbt 
UU«r  B*M  Ut  ink  ii  ttiUied  into  the  liBCa  or  incition*,  leaving 
tiM  tiatacp  «1««D,  aad  lh«r«foi«  tb*  Knee  onljr  of  the  ooppct 
plete  uw  tmprlRlcd.  Tlie  (luto  of  a  <r«od  engraver  i»  noat 
eMTcUri  in  aeAcnifig  the  thadom  and  n^uatiog  Ibo  lvl>t> 
of  hi*  (uUmL  a  oeoudvaiian  of  the  foUoviag  sketch  wUl  explain  I"  i)i'.-  (••'i'\r% 
\\u-  princfple  upoci  which  (he  (-nKravpr  work*.  In  the  tipper  A^re  the  ItrtHi^ 
li^ht  up«n  ihc  top  of  it  M  prDdnDcd  by  Sat  cutting 
dairninaafuatheuppnwirbceatthalput.bf  theliinf 
ui  invliniiw  the  Mea  to  the  ctrlty  MMe,  to  thai  when 
tlie  paralUritraijrbt  line*  or  lint  ii  eun,  their  eitrcmiltM 
becMue  M  extrmely  fiao  tai  tt^wrins,  that  tKey  oaTi 
icareolj  receive  oc  dwirer  anj  ink,  by  uieir  belDg  >iin1t 
bi'luw  lbs  phuM  of  the  other  pua.  In  the  diitaiicc  it 
will  be  aotioed  (hat  the  Un«a  are  verjr  arax  lo^tWr,  gs.^ 
to  give  the  cflJfct  of  diitonor,  vhik  ihoM  tn  froui  nru  ^^^ 
eoiai»r<Uvclr  vide  apart,  to  civo  the  cScel  of  dcurci*.  IIicm  dilT-ircnt  epnce* 
are  produoed  W  graviia  of  olffiiniit  brvadtha  uf  puioL  Fur  ihU  Durpcue  tlw 
viigrairr  ymiem  hintattf  oith  ux  <a  ti|bl  (iiitiny  gnvera,  wbiob  lie  luimhvra 
from  1  to  il«e  8,  (akinf  then  ap  aai  ohoiwiflg  Uuca  ia  ha  work  ai  llic  >ul>Jea 
requireK.  In  the  tiffot  undeiSMlla,  b  will  be  mm  that  a  itrong  lighi  and  a  very 
deep  ihadow  ax*  brought  very  near  togcllMr,  bat  without  oflTendiag  lite  eyu  by 
too  great  tbraptneai.  lliii  ia  dlitcud  by  contit)ui»g  the  while  Unei  «  tlio 
light  part  by  linee  of  dimiaiabed  ifaicknem  over  the  hlack  oc  aotid  part,  with  ft 
fine  sniw.  A  veiy  «Im»  imHatloo  «f  oopptr  <agnting  may  b«  nude  n|N>* 
we»d^  •»  a*  to  h«T«  mat  ftrea  and  elevMM  ia  aonM  kind  of  tut{|cct*.  Imk  can 
only  btaflbrdcdby  tnecngraTtrwbMilMM  didypaid  far  the  great  extra  liUiair 
sttendinK  it  TbU  ooiubt*  In  eroealng  ibe  llaN  m  tbe  nuuuiet  *hown  by  a  litilv 
Ut  al  a,la  &a  boUim  eerncr  of  tha  prMedit^  Agur*^  The  dluw>Da->bai>'<il 
piaeta  ai«  every  ooe  [ncked  out  by  tli*  graver,  and  theee,  in  eume  fine  wuod 
eoETavingi,  are  exlramely  nUnoUi  novurthelcM,  tliu  line*,  huwcvrr  Itnc,  >» 
Un  clear  and  unhtnken.  To  *bow  the  froedom,  caM,  mpsdity,  and  caiMojiiiiii 
ohcapDCM  wMi  whisb  wUt*  imm  mar  bo  executed 
upon  a  black  gnmi,  w*  liav*  nddea  the  annexed  < 
illnatnttd  eat,  mbiA  wai  executed  bv  an  eipvri 
cngmrtr  in  ibe  tpaea  of  three  or  four  ntiouk-).  llic 
wood  made  uae  of  ii  oaottly  box,  the  bMi  of  wbkh  i 
fiiiTiot  from  Turkey.  The  trve  ii  cut  into  tHrc* 
trantverMly  to  the  grun,  and  ibm  rendvcd  to  a  true  I 
plane  and  emoothei  On  Ihie  ftne  ourapact  lUTfaoe 
the  aukjod  i*  drawn,  either  wilh  black  lead  pencil  or  < 
witli  Indian  ink;  but  thu  l«tt«<  it  prvfcrabLi:  (exonil  Cur 
workf  of  high  ftni*h),  M  It  t*  not  M  liable  to  be  elllwvil 
doting  the  ptoeeH  of  eaoMring.  The  aM  of  onaravin)!  | 
on  wood  ia  coeval  with  IM  an  af  pHaling^  in  Eorspc, 
lb*  eaiUeet  book*  boiqg  printed  front  wooden  biotu,  eacb  Uuck  co'iijuiMiig  a 
Vf*f  M  I*  the  Niclhod  at  the  prcwnl  day  in  Chin*,  in  whkb  toaalry  llie  art. 
It  n  laid,  ha*  been  |«*ctiMd  an  Ua  back  «a  the  chviuiiin  era.  AAe«  Aourithinj; 
for  a  tuna  in  Bunpa,  the  art  eeenu  to  have  fallen  IdW  aqglect,  tnmt  which  it 
waa  int  reaeatd  in  England  by  the  ecMnMd  Bewick,  liKoe  whoM  tinw  it  hw 
rieaa  gradually  in  repute  and  enaiMoet^  and  now  ooeuplet  a  rMpetlaUe  atalion 
amongit  Ibe  nne  mU.  The  iiumior  utility  of  wood  engraiing  ciioaiitB  ia  the 
great  durability  of  the  Uecka,  but  uaore  ^spedalty  in  the  poeuW  advanioge  li 
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pcMfMCi  of  'anglng  oUh  (ype,  and  Iwliif  pinM  ailh  il;  «Meh  raidna  il 
fiinicululjr  adaiitvd  far  tbc  illuiirktian  of  maliMmatic*)  and  loMliaiiieal  fttUvcti^ 
u  iW  MMtMoy  diagram*  aad  tigiina  can  bt  inlrmhKed  fai  tlw  body  oT  iba 
iMMr  Wi^  wbmnr  ti  u  noit  convanwni  for  tha  dueidatJon  of  tliB  wbiMt. 
The  bloeb  nuy  likcwiu  be  ittTc^tjptd  along  with  Uio  type,  ai  U  now  rviy 
ftuetMr  pnatarA  mlh  tUntJsrd  worlu. 

ENTABLATURE,  in  ArcUiU<iur«,  u  tlut  pari  of  an  ord«f  of  a  eohonn 
ortr  the  npunl;  and  comprchmdi  ib«  archicnrr,  friMC,  nnd  eotiUotb  tin 
NIoKolmn,  aulliur  of  7%«  IVru  /VwtiMJ  AuUrr,  t»j*,  "In  buildkip  up«n 
magniAcsnt  aciilci,  prnjecci«ni,  nikihr  lo  th«  cnMblacuTM  hut  HMnllMied,  at* 
earrit^  raimd  th«  rilinccs,  and,  where  the  npenan  wa  tinuttd,  aimg  Ifa*  ftonl 
ouly  ;  time  |irnjvtLi(iiii  urn  ntm  tcnavd  /wHawatarw."  In  ibdi  aenM  tlw  t«vai 
u  anplird  bj  cnginciii  lo  limilftr  porU  of  the  framing  of  nMcfclmiy  whcnia 
srchiteatuTal  deurna  are  intrudnoeiL 

BPICYCLOIO,  In  Gooinciiy,  a  curvn  nnnMod  hf  a  point  in  ««ie  lirdt, 
which  revolvca  about  the  cireumlerence  of  another  cireb;    Tbay  ar«  diatii*- 

ruithed  into  axlnior  and  interior  epicydoida.  An  exterior  epicyeloid  ■■  Ibrmtd 
y  revolution  of  a  f^riicratiiiK  circlo  upon  the  oonvoulr  of  iha  qniaMNDI  cada; 
and  an  interior  epi«>'cl<nd  ii  tonncd  by  iu  revolution  niottg  ifao  ooncarbj  af  (Im 
aiil*»e«nt  oirde.  A  ouriou*  property  of  th«  latUr  deacrintioo  ef  epicydnid  \t, 
that  vheu  Ao  diamoter  of  in*  (panertAloc  eirde  ii  Mjual  to  iha  raditu  of  iIm 
qnieaeent  oirde,  the  »ieydold  dcMribed  b  a  right  hoe  equal  and  ooiMidMt 
wllh  iba  dlaaaelar  of  tLe  laiur.  Mr.  Miuray.  uf  Lmia,  afipKed  lliu  prapany 
lo  obtain  a  iMatatr  motion  of  dia  fly-whocl  uf  a  ii^am  «o^e  direetlr  ftwn 
the  puUm  rod,  without  the  inlerreation  of  a  connecting  rod.  Epleydoldt  hai« 
been  raoommended  by  many  cminnU  inaltiemacician*  a»  the  beat  curve  for  tba 
torih  of  vhcoli;  bnc  in  practico  ihoy  are  niuaUy  formad  of  cimlar  aroa,  aa 
iheae  work  very  urell.  and  are  «aaier  of  conaliuctioQ. 

EQUATION,  in  Algebra,  tf  an  *ipr««iloa  b  which  two  quanliliM,  dWbrvntly 
npnaantMl,  ace  purMpid  Weach  oUierbjrmMMof  lhe*l^  =plaMd  betwcm 
ihom,  ai  3  iit  =  ii 

EQUItlSKlUM.  in  MecHinics,  ligniCes  an  Pqualily  of  (brcc*  n  oopoall* 
dlr^otlnnii,  whervhy  tlio  bod^v  rrinaliu  at  ml,  m  in  oquilibsio  i  in  ■hicli  flaw 
the  luaal  iiddil>an.iJ  force  bring  iip|>lied  on  either  lidc,  motion  wfll  enaue. 

EQUIVALENT!},  CnKHicAL.  A  Una  haiipity  introduced  inlo  chaMiwry 
by  Dr.  Wiillaaion,  t«  expraei  Iho  i^am  of  dcllaiio  ralioa  in  wfaioh  ike  «arpu»- 
eulor  objcel«  of  thii  *dence  eonibme,  referred  lo  a  common  itandard  of  luaily. 
The  two  grand  lam  of  dinnical  combination  are.  Id,  The  general  iDdproelty 
«f  iha  Mtnratlnj;  pmporliona ;  and  2d,  The  doDiitl*  (iroportiona  in  wyoh  bodiea 
combine;  and  if  iuit  lubtiancei  are  capable  of  omibining  in  nor*  than  one 
proportion,  auch  combiiijitiont  nte  al  way*  mill  lijilr*,  <iriuhiBultipleaof  «no  uf  l)ie 
oniona.  The  Unt  i>t  Ihcue  law*  waa  di*i:nvi-ii>d  by  Riehl«r,  in  1 793,  who 
I  it  from  the  remntkahle  and  well  ealabtiihcd  fact  that  two  neutral  Mlla, 

'h  mutadly  decompusinK  cftch  niher,  ^ive  biriii  to  two  nrw  inline  oompound^ 
■Iw^a  Morfeclly  ncuIrulT  Tluii  nutnlmtc  uf  lula  bring  added  to  uwiitaa  of 
line^  win  produce  iiFifpctly  nriitml  aulplintc  of  linio  and  muiiat*  0^  fo^ 
Vram  llib  lie  cvnrlii(l<-'l  ihiit  the  qiinntiili-t  of  twu  ulkuliiie  hue*  adoquala  l« 

.IIMUttBliat  Pf|nal  woi;;h[ii  of  any  one  ni^id,  are  prnporlionul  lo  the  ^naiililM*  of 
ibe  MBie  buca  rpqiliiite  to  noilriJiie  every  olber  acid.  For  example  :  fi  jiarta 
of  poia*h,  or  1  of  tixln,  npntriOixc  &  <if  avilpluirii:  acid ;  and  1.4  of  pointfa  net»> 
ItaOM  3  of  nitric  acid,  'rhorefarc  to  And  the  quantity  of  aoda  r^ilrateiit 
to  ibe  aatiimlion  of  Ihit  quantity  of  nitrie  acid,  we  need  Mit  naake  any  azpaii- 
mant,  but  mtrtly  compute  il  by  tlie  pmjwrtlKnHl  rule  of  Rlditer.  Tkua— aa 
S :  4A  ; :  '.'.93,  iho  weight  of  oodo  rrqurrcd  to  ulutale  A  part*  of  nitric  acid  i 
and  tUi  tiroportion  of  6  lo  4,  or  3  to  2,  will  pervade  all  the  poMbIa  aaUila 
eoniUMtloiK  of  then  boicit  no  tliai  il  will  raaulrt  only  (wo  Mita  of  aoda  l» 
•atorate  m  ktuI  a  i)uanllty  of  any  acid  a*  eoiifd  be  aatunusd  by  llirae  pwH  «f 
potaih.  Tbe  doctriao  lliat  bodin  comhiuc  ehentioally  in  ceiUtn  dallniM  pra- 
Mtion*.  wat  Km  prantnlpled  b]r  Dr.  Iligcinii,  inhla  Cumpanuhe  Vitmtftkt 
JVtgittit  md  JM^Mopttk  TKtarf.  pubrulied  in  ITBft.    TMa  docDln*  wm 
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lubw  qiMinlly  iDftintalnrd  liy  Mr.  Dillon,  iiihu  iVtm  StnliM  ifClittmtQiPUtBnflm, 
Am  rrnmcd  about  the  yrai  1803,  and  puUuhed  m  1808.  In  tUi  irork  Mr. 
Uollon  fully  csinbliili«i  ihr  piupoaition  tlial  bciliai  do  DOt  oomUiM  ia  alt  prfr- 
poriioiii,  iM  Bvrtlioltot  iniunlaiiitMl,  but  tkal  Ui«  dlAnnt  ncopeaiMU  of  lh«  Mme 
(uiiiclptei  piocccd  in  iimomhv*  pioporlMn^  eaek  a  mwltiiJa  ti  i)m  Ant.  Thit 
propoiitioa  bu  bt«a  furtho'  illNilnI«d  and  confimwd  by  the  nKarchea  and 
ri-iuoainei  of  tb*  BiMt  cnuiMBt  chemical  phtlMophcn^  mm  Is  aow  ualfanaDy 
ailmiii<4  tobeBva.  In  the  fini  part  <ifth«  WitoipUeat  TraattMmit,  wfftmtA 
Ml.  WoUoMod'*  d«*C*iptiaii  of  hi*  leaJc  of  cbamiDil  cautvalentoi  an  inrtnlioa 
wliich  hai  conCribulM  nmra  (a  faclUlato  lb*  g«Bmd  «tudy  mA  pfactina  of 
chetuiitiy,  than  any  oth«  invealiiin  at  man.  TUt  Mioulariy  tHMAil  ««•- 
tiivanoa  ooiujua  of  «  flat  nil«r,  abmit  3  locbM  «id«  and  18  bobca  Ions,  on 
which  a  liti  of  fuhabuMa  aro  amiBi^  ««  onn  or  othvr  tldf  of  a  lagariUinafe 
line  of  niimbm,  in  iba  stil«f  of  Ihcir  rrlatire  >fit{bl*,  and  al  iDeh  diilancca 
ftota  cadi  oilier  lliat  ibi*  Mrlut  ot  Bumbm  ploond  uo  a  •Uding  acale  can  at 
pltaaun  b«  iu«r«d,  to  tlut  any^  numbor  eiprotfb^  tha  woigbt  of  acampauwl 
may  be  brmuht  to  eonv^ood  aiib  the  p)ac«  of  Ibat  Mmpouiid  ia  the  a^aofat 
oolumn.  The  amagttnent  b  then  lueD,  thai  the  wdgbt  of  any  iagmdicat  in 
lu  eonwMltlon,  of  any  rawcnt  to  bo  omfiloyvcl,  or  prcclpltaM  (hat  might  be 
obbuncdin  ii*  anohii^  will  be  Inind  oppoaile  diepcnnt  at  whicb  it*  napodiro 
name  ii  placl^l.  rocasan^^— It  tha  itidcr  b«  drawn  upnardi  bll  IoOcDr> 
tMponda  wilb  niuriaio  of  loda,  the  acale  wiU  then  •how  hum  mueb  «f  each 
■UMtanca  conuined  in  t!ie  labia  ia  eqiiivaltnt  to  100  of  comMon  aalt.  It 
ihom  with  rcgud  to  ths  dilEcrent  viewi  of  tba  >alt,  llul  it  eonlaina  404  diy 
miiriaiJG  acid,  ami  HA  of  aoda,  or  39J  widlUBi,  and  1 3.0  oxygen ;  or  if  ffewfd 
aa  clilond-j  of  aodium,  ihot  it  eonlaina  60Jt  of  chiorioc;  aad  30.8  eadium. 
With  reipect  lo  nagtnt^  it  may  be  t*a  iliat  283  nitiate  «f  had,  conlaiainf 
191  of  biliargie,  amployad  lo  atpaMlo  tb«  niumiie  add,  would  yield  a  pre- 
cipitate of  237  muriate  of  Itad ;  and  ihat  there  would  tbeo  rctnain  in  lolvtion 
nearly  NS  itilrate  of  aoda.  TbcM,  and  many  more  lucli  aiuacn.  appear  at 
one*  by  bare  iiupectian,  aa  MOn  aa  the  weigni  of  any  lubeiuoe  intenM  tm 
esamtnailon  ia  made  by  nodoa  of  the  lUder  to  cocrctpond  with  Ita  plaee  b  iba 
ai]Jao*nt  eoluntn.  Dr.  WotlMloo  Uki\,  aa  hk  aUadord  a  unity,  oxyyen,  fraoi 
iiaahn«rtuni(crul  T^atiaa  tochemioalniattCTt  and  datrrmineil  iW  (^rahiiBi 
of  other  eubiluoee  by  their  relation  to  ihu  MnndanL  Sir  U.  i>afy  wopowd 
ai  unity,  bydrogm,  anlch  ia  the  ligbiu'i  of  all  known  MbttancM,  wu  wbfeb, 
ibereMK,  aeetoi  gncArable  aa  the  baiis  at  the  aeala,  aiaea  tka  aqwlMkali  «f 
dl  other  mbetaneea  must  noocaarilr  be  equaiiid  la  all  nwnbtr*  wilhoiU  frai^ 
tiona ;  and  thk  acala  bai,  aoeerdiDglr,  bato  axioMlvaly  adofU^ 

EEMINB.  A  fine  deacription  or  fur,  obtunad  from  the  tUii  of  an  aalaial 
of  lite  aune  une. 

ESSENCES.  Sertral  of  (ha  rolattle  or  eiMitlial  oUa  are  called  eeanicee  hf 
thepnfknMn. 

SSSBNTIAL  OILS,  (called  ako  edWIt  aad  tlitrtaL)  an  di«(inpuah«l 
fkvn  fixed  or  tWt  oil),  (ffm  tba  atrauattaDta  of  Aalr  riilii«  hi  diaiillatioa  W 
lamMiatnrM  below  that  of  330*  Fahtr.  by  ihMudvaa.  TWy  an  tnoady 
obtained  frnn  odorifiewn  Tcgetable  ibelMwei,  ahbough  aoaie  oftba  ptindflea 
ara  lixuid  fai  animal  mattar.  In  difienM  i-ndahin  ibea*  «ila  aM  (bund 
varioualy  todgri.  aametiaiee  In  the  bark,  aa  ia  cinixmon ;  aoeaeiunn  in  Qia 
root,  aa  in  the  plant  that  vicUi  th*  bua  eamplMr;  aMnetiaaea  in  the  wooi^  aa 
In  Ibo  eadar;  acawtlmaa  in  (be  laartibaa  in  naiat,balai,fte.i  aonwiiniaa  in  (ha 
Howcn,  aa  in  (ho  OHnMum  and  nioe ;  aoraolunaa  in  tba  lind,  aa  n  the  of'^ 
and  lenon :  and,  in  •  gnat  variety  of  inatanoei^  in  the  aeada  or  fruit    Tne 

filanto  abouU  ba  eelUeMd  al  (ha  ihna  iMr  leanU  tn  the  nksal  powaiM.  aad 
n  moat  inMancsa  it  ia  proferaiblu  to  diy  Ihen  prarion*  lo  dktfllaltan,  M  get  rid 
of  Mine  of  (he  acid  juice*  of  ibe  up  oltbe  plant,  wbkfa,  by  enaUJng  the  water 
with  wbkb  (bey  are  dialillad  to  diHelveoiore  of  the  oil  llMUitolbanriM  weiiH 
would  J™iwi«li  the  produce  Tlia  drying  of  (1m  planlB  abouM,  if  iioaiiHt,  be 
b)  (be  eonahine,  but  wb«rc  thii  i*  not  pratticaUtt  it  ibauU  be  effitcled  aa  quickly 
aa  poailbla  OB  a  kiln.    Woodt  niiut  be  rwiuoed  to  ahaTingt  i  batka,  and  liuuUr 


181) 


ESSKNTtAI.  OILS. 


MibaUiico.  to  a  BTou  Mwder ;  ■ntl  thnc  m  irciMial  nquiro  to  be  lotJud 
for  Miine  (Intu  facfuni  limy  lire  dintltkil.  rn  walcr  dwrptxd  with  tail,  or  ■ 
litllo  iiitiiislic  iicid.  The  ililt,  if  nf  oojipfr,  oliiiiUJ  br  ««ll  tiaiidl  iaitdc,  nnil 
liuvt  ■  low  head,  thai  the  od  ■in}'  not  have  to  riw  high.  Tlie  old  aJembie 
■nnfcrt  well,  with  tfae  vitniil*  tnixle  ihi.'rrin  adirptcd  pf  rondentinv  al  ikt  Moltal 
Ot  head,  tiAvi  by  n  »inaU  TMarrair  of  vat«r  Kurd  lli4-n'oii,  or  ojr  oifelapiBg 
llie  lioad  with  flannel,  and  allowing  waMr  to  drip  upon  H.  Ko  more  water 
•hould  ba  added  (ban  la  awaiaity  to  hriHe  ovor  the  on.  and  crci-ent  ih*  mailar 
fron  burning  in  lh«  *tllt;  hen«e,  the  gooda  ikuiiU  br  firat  floott-d  wiili  water, 
aiid  llioii  in  ore  added  by  weiffht  or  moanir*,  to  dotcntiinr  tha  iiecrtury  tjuasltly. 
In  i^ood*  that  yield  itirir  oil  raaily,  about  six  lime*  (heii  wrtf^ht  a  aiilBcivnt ; 
but  in  otltm  wlilcli  yivlil  Ihntr  nil*  with  'lllB«olt^.  at  thr  wocKi),  ■Unit  tin  linvea 
liielr  waif;h(  muat  bo  ad^rd.  1'he  dnttUaliMi  u  condncied  with  a  i|tiink  lire, 
until  the  quantity  of  wal*r  (hat  waaaiUod  iacomeartr;  and  if  the  laal  portioM 
ibcing  over  any  oil  with  theni,  th«  lira  b  tiatkenni,  and  the  dbcilM  water 
ralMruod  into  Uie  itill.  and  brought  over  a  iccond  time ;  •oinotlmn  (t  ii  found 
DcooMory  to  ditiil  il  a  ihitd  time.  At  aome  oiti  congeal  at  a  low  tnnperalonv, 
It  fatoomcB  oMMaaory  tliat  tht  condonaor  b«  not  ktpl  ao  oold  aa  lo  produce  that 
affte^  but  at  that  lempoatura  by  which  tho  oila  woaU  p(«a*ri-a  llieir  li^M 
tonm,  in  order  that  iheynwy  flow  out  into  n  receiver.  And  oa  il  ii  difficult  in 
«l«aM  out  <liB  convoluMd  wonna  tt  ctdinarj  condenaon,  thote  witli  itnugM  or 
sigM  tubiii  ate  prabralile  whan  mora  thaa  one  kiud  of  oil  i*  made,  othrrtriie 
Hit  odour  vf  one  would  be  mixed  with  another.  The  quimtity  of  cal  which 
eoMM  over  being  rxtracnrly  amall  In  ramparinon  with  that  of  lliu  water,  it  i* 
prop**  to  bar*  m  raoaivr-r  that  will  atlnw  tho  natcr  to  run  ofT  faito  aaolher 
tMMcl,  wh3e  it  relaina  the  oil.  The  water  usmI  in  a  prci*ieua  dldilhuJan  niay 
be  adTBDti^mnitly  uaed  in  a  (tcond,  and  •omettntrs  a  third  dltiitlatian,  lo  aavo 
that  jKirtloa  of  Uie  oil  which  olwaya  eomluoo*  with  IVcih  wntrr.  It  is,  honi^ier, 
lo  be  ohurved,  Ibnt  fay  fit^ueM  oohobation,  the  walcr  ncqurm  acid  proptrtira, 
and  then  takea  up  a  bmr  mantily  of  «{l,  and  diminl«l>r«  the  produce. 
Kcaoa  •houid  ba  dutilled  with  their  grHai  flown  ciijik,  nnd  be  torn  open  rilh 
tha  naDa,  u  the  liquid  or  aeantad  ml  b  lodnd  Iti  a  cell  at  tli«  <Iaw  of  eaoli 
patd.  By  adding  a  little  muriatio  add  to  the  water,  and  di(;eitinf;  for  a  few 
lUya,  the  produos  ia  doubled.  The  e«etitjal  oil  of  bitter  ahnuudi  requirca 
putieular  IrMlment,  and  tlia  diatillalion  ahouM  b«  eonducicd  in  lli<  open  air, 
to  urvicnl  the  delcteriout  dTecu  of  it)  vnpour*,  which  oaui«  aerere  hi-Ml-arho 
■nd  ^iiitiug  to  all  pcaaona  within  iti  iaflucnce.  The  unial  proceia  couiittt  (iiat 
■at  fttmiuf  the  almooidi,  Iftteparaia  the  llii-d  oil,  and  than  crindiog  ihc  mulitojc 
■il  caita  to  a  coano  imwder.  Tlurty  poiindi  of  thi>  powf;r  a  then  to  b«  dla- 
lUled  with  eight  gallon*  of  water,  until  die  whole  iicome  over,  when  ibtn  wfll 
be  fuuiKl  floaliiig  about  lhree^iiarl«T«  of  >n  nunc«  of  taaentinl  oil ;  ihie  it  to  bo 
token  uiT,  and  then  M  ntuoh  aalt  aa  the  water  will  dlaiwlve  i«  to  be  added  lo  it, 
And  about  a  gaUon  of  thia  being  diiiiUeti,  a  ftirtha'  pruduM  «f  four  or  five 
duncea  of  the  oateMlal  oil  will  rMiill  ihervlVeen.  The  owmtiol  oil  of  lar- 
|ii'iiltiic  callud  alao  apirit  d  turpomino,  it  prrparpd  by  dislilHnf  turpentine  i» 
iruo  itiUi  with  a  condeaiiog  apparatw,  until  the  divpi  of  oil  begin  to  gmw 
«atourriL  One  huiidred-weieht  of  turpentine  yirliti  from  twelve  lo  twenty 
pound*  of  oil ;  iliv  pnxiuot  ia  Kund  to  be  eroaUr  in  pro|iflr1lon  lo  the  iIuwiimi 
of  Uic  operation,  rur  medical  purpMei  the  tiirpoitim  ia  either  diitiUed  with 
water,  or  mcfiiied  with  it,  but  nt  a  portion  of  watei  tbui  combinn  with  it,  it  ia 
Mt  adaptad  to  puintera'  uae^  Tha  etaenlial  oU«  of  auiieed,  cainoin[!«,  caraway, 
MMJa,  cinnniaon,  clovaa,  dill,  juniper  bcrrin,  luml,  nutmeg  pmnv'iayal, 
iwppennint,  n*ay  aawafra*.  aavine,  and  wormwood,  are  uied  in  medicine  ai 
caminativaa  aad  aUmtilauu.  Tlmte  of  onuct-d.  carnwav,  m**Ib,  cioiiamoa, 
ctoM*,  |Hnipor,  and  pawer,  ani  umJ  in  ruinpoiiadtn^  tlie  cordial  wuin*  of 
tho  apint  deolerib  A  tttird  dan,  ai  tlioM  of  bohn,  dtron  Bowen,  larrsder, 
onuift  flowen^  roaca,  roaeinary,  taiidal,  lliyme,  are  iitad  to  toent  and  flavour 

Biilla  of  winv,  to  inAke  wli.il  ar*  fallcil  tuiltt  walen,  aa  tau  de  Cologne, 
ungnry  walar,  ftc  wliiob  arc  cmplovod  ai  coediaU.     'I1ie  cxtffitial  ulb  of 
Una,  oaUniM  arautticua,  mnomilo  flowen,  caraway  aeedt,  hyaaup,  IdttauUr 
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floven,  miujuniM,  mUrot,  \>«rdty,  naeatnrf,  mgr,  MiMfnu,  Htytae,  an  uud 

lo  afrill  >ria{». 

KTHEIl.      Swjtinw. 

KCDIOMt^ritY.  The  mvavirciutnt  ot  lb«  qi»nlUj  of  oxygat  »mUin»i 
in  atmuipUrdc  air,  (ir,  <Di]c«d,  In  Hny  giu  in  tmeh  ll  t*  not  uittmaldgr  oan- 
liiiici!,  i>  niiiird  eudiametrj,  and  the  MWrunumt  by  wliieh  it  n  pcrfcTn»#d  b 
named  th«  riiiliDinotFr.  Tliereaivtwo  loMln  of  eSBa^ng  thii;  eillwr  tijr  prc- 
iiiitlni-  to  ilip  otygiii  uiy  lutaUMc*  baviti^  n  vtnmg  aBnity  for  mcfgtn,  or  hy 
ri{ilc>itiii)-  JI  wilD  lifdrogen  in  ■  *tren«  rImb  vn>d  bf  nieaiM  of  tli«  •Wctrfe 
Rudrlt,  and  m  rilKcr  MM  MimMllng  tlia  quutity  by  llw  decnaw  m  (lie  bulk  of 
Uip  gBk.  In  llir  Ant  melliod,  lb«  (Ub^UncM  (MuaOy  rmploycd  lo  abiorb  the 
oxygen,  Bro  riilin'  phgapbcnu.  (ulnbufM  at  pMaui,  or  oitrMn  gtt,  wliidi 
ktier  ubMnnct,  wlwo  iiofd  Moording  to  th«  dinctioiu  of  M.  Day  Lumm, 
Mtm*  preftMUo  to  any  other ;  tlMse  dirtccIoM  uo  a*  Ml»in ;— Take  ■  t«iip 
wid*  mbo  «r  lumblw,  Ico'  example,  inmt  it  n  water,  and  hiTUig  introdacM 

I 'inlo  it  100  Mii«  of  the  air  la  ba  axaminetL  paN  baio  it  100  parta  «f  tiiUaw 
gM.  Tlwra  M  inuuithr  uthibilad  a  t*i  Tapoor,  wUcli  b  oiRoua  mtU  ni,  and 
wbleh  haing  rcty  MluMa  in  water,  diMppcMa  apaedDy  witboot  agitanon.  and 
afker  a  niaula  at  iimM  tha  abMrptlon  b  oetnpleta ;  tben  tranrfet  U«  reaiifciuiii 
Into  a  mdiutad  tuba,  aad  it  will  lio  found  tbal  Uie  ab«)ipikni  ii  abnoal 
IHiUbrmly  M  paiUi  ftroridtd  atmoiphcric  ut  via  tuod;  and  m  nitroui  aeiil 
(llic  tniillin;;  coispound)  coiiBib  of  time  trolimiM  of  lutroiu  ■(«■  and  ono 
vulumv  ot  iixygen,  ono^auRb  of  llio  a1iMtpdo%  aaaal  SI  paili,  indicaln  tlie 
i|<iiiii(ity  per  omL  of  oxjgtix.  H.  Gay  Tiiiiar  Mow*  by  numcroua  exprri- 
menu,  (lie  accuraoy  of  ibe  aboro  piwowa  la  raried  dtwiaiatiuicci.  Thcra  i> 
till!  groil  ulvaiilagt  lUl^nding  t1;  that  ilia  pNftortlcn  of  oxygen  gu  Wing- 
Mlimatod  by  an  aUorptioQ  taur  tbnea  grcour  Aan  iU  own  volumo,  th« 
crron  tit  experiment  are  reduc-td  lo  one-nurtb.  llie  aiwdyM  of  combuitible 
gaaca,  and  ibo  «uBpur(«m  «f  combuMioo,  rMipronlly  br  Bploiioa  with  tb« 
elcutric  iiiaik,  fiin^diM,  wbeii  It  can  ba  ap^iUriL  on«  of  im  moat  alegant  and 
•{ir«ily  metli'Hb  of  elicn^col  mearch  ;  but  u  nlttadad  >i<h  tna*  danglr,  IVon 
tliB  liftliility  of  the  Ivbr  la  buril,  if  a  «toK  lube  ii  uMd,  ot  with  arbk  ofbuhit* 
from  the  ejeclioii  of  tba  UMnury  «tipn  (Im  tuhr  it  inertly  lealed  by  tbal  InUi 
'J'bU  ha«  n^von  rite  lo  •cvoml  modiflcationi  of  tba  asnatalui,  nnoat  of  wMdi  ara 
■KiiiDwhut  roniplcxund  coitiyi  but  thai  invented  by  Or.Ure,and  oonunuuwatcd 
by  liiiB  IU  l)i«  fUiynl  Sor!«ty  of  Edinburgh,  it  at  enc«  nmple,  eheap,  and 
ellvctivr.  It  conaiiU  et  a  gla»  ly^ion,  hairing  an  iiUetiur  diacMUr  of  (roni 
Iwo-icnib)  to  fouHenUu  of  on  iaA.  lu  Uf  are  naatly  of  a*  aqnal  bwb, 
aoeh  being  lri>ni*i(b>tiini>iR<bitt  long.  OMeadboMnandalighUyfiiMidledi 

^tha  odMT  tdd  U  litrnieiicDlly  iriltd,  and  haa  inaciUd  near  it  1^  IM  blow-pioo 
twv  plalink  wire*.  The  outer  end  of  one  wire  b  incurrMed  acrow,  to  aa  OoaAy 
lo  lotieh  the  open  end  of  tba  tube ;  the  oitUr  mi  of  the  other  wire  ii  limned 
bu  «  Nnall  liook,  to  alio*  n  Ihib  ipbrtioal  buikm  (o  banKachad  lo  it  vhen 
the  iJKttlc  ipatfc  u  to  be  IrnMnilleiL  To  uta  it,  the  whota  aypbon  aniat  be 
lillcd  with  water  or  mereury,  tbm  pUrnga  th«  opai  leg  iaiu  n  pneiunatio  trough, 
uiid  iiitrodan  into  il  oaycunvroieDt  qtmntiiy  of  tho^MM  Sn»n  a  (|Um  mvaaure 
tiil»>,  ciiiiininiDft  theni  previouily  nuxed  Id  dcl«rniinaM  praponioM.  Then, 
spulyiBg  a  finctr  to  ibo  orirKu  of  the  *y»haa,  renaove  it  rou  lb«  traiwh, 

land  (laMlbr  tba  gstea  into  th«  caabd  Im.  by  holding  the  ayphon  Lg 
UppMrmoM.  Then  liring  the  ueroaiy  to  a  level  fai  both  tohet,  by  addioc  m 
ditpladnx  a  portion,  and  note  oarelbUv  Ibe  volume  of  ga*  in  the  acoled  kg,  wiiich 
ahould  be  gnduaud  to  ona  bundredllt  part*  of  a  cubic  incli.  'Hieo  applying 
again  At  Mrs  Attger  to  ibo  oriftce,  ao  a»  alto  lo  touott  llin  mJ  i-f  iho  plalipia 
avr,  lirint;  the  pendant  ball  or  button  to  the  doMtie  ourhinc,  and  iruiiniit  tbo 
■|iaik.  After  iIm  explotion,  on  gndually  •tidiiis  tbe  finger  to  one  aidf,  and 
aJniiitinj;  ibo  air,  tha  morairy  wiuriw  in  the  wabd  Wg  mero  or  ItM  above  thai 
in  ihR  olber ;  iben  pour  in  mercury  till  the  C(|u!librium  be  mioml.  and  read 
Clin  M  before,  the  bulk  of  ili»  rcnuiuing  gat,  and  the  dilfrrcim  of  ibe  two 
Toiunua  will  dcfioto  lb*  (rue  auantily  nf  oxye^ii,  witlMiit  re^uiriiu  any 
ivduelion  a  aUowanoM.    So  pericelly  ii  the  thuck  of  tbo  oxfleilaa  denned 
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by  iW  tlMtkily  of  Uie  mt  ooofncd  between  th*  Gngtr  and  tbe  Mriaee  of  iha 
iMMCury  in  Uie  opra  end  of  the  tab«v  thM  noiliinf  but  a  flight  piwh  or  praMun 
ut  ilie  lip  of  llie  Ita^  b  fctt,  cT«n  vhcn  the  incladod  jpM  ii  in  tomaitnUt* 
ij'Jticiiily  and  of  n  bubly  «spla«iro  nulurr;  •nd  tbe  projection  uf  ibe  mweorr 
or  dupUMnwnt  of  th*  gw  i*  obriDunljr  impodlble, 

IvVAPORATlON.  A  urtn  )[coer>IIj  nMd  lo  ugnXf  Ut  diwpation  of  th* 
viiUtila  purl*  of  ■  compound  bodf,  wbethet  omiMO  fay  Ibe  action  of  the  nui 
Biid  tlniMpheru, ur  by  srlilicinl  meaiUi  although  MOa  authon  TMlrict  ibeaM 
uf  (lip  wi>rd  l«  iha  Conner  caaiv  "t^  emplojr  tbe  term  vapariauiaa  in  ibc  bltt*. 
A  diktinctioa  i>  UkcwiM  drawn  in  tbe  nae  where  ibe  rotalile  peito  •»  tbe 
objccu  of  the  proun^  whtch  i*  llien  lenned  dbtillalion ;  but  the  nxod  paiU^  or 
tlie  rrcidtiuin.  Are  itic  produicU  *oiik1iI  bj'  cvaporaiion.  The  veneli  art 
ncciinlinglj  diSVrcDi.  efApatatloQ  beitij;  CDininuiily  cami-d  oil  in  opMl  ibaUaw 
voMeli,  and  diatilljiiion  in  vi-nri*  newly  dotod  men  the  cxlimal  ur.  Tl* 
ilegT«»  uf  lii'ut  iiiiiitt  be  duly  resutalnl  in  eraporatiaa.  When  the  find  and 
more  roblile  niatlm  do  not  differ  gra*lly  in  lueir  Icndenay  to  fly  ed^  tbe  beat 
niiwl  be  nry  carefully  a^uited ;  bul  In  other  eatta  Ibii  la  teai  iweciury.  A« 
•vaporaiioti  couilaM  in  tUc  auumption  of  the  cliutic  forai,  iU  rapidity  will  be 
in  ptopor(ii>n  ki  the  degree-  of  hml  nnj  tlie  diiiiiiiulion  of  ihe  preuure  of  ibe 
atmeephere ;  a  current  uf  nir  ia  liktwiae  of  Midce  in  ibit  eroecea.  Or.  Ure,  In 
hii  Chtmkal  DitiiviHity,  mention!  the  fotlawinfc  inctbod  orcvaporatinc  lufHo*^ 
01  being  pneti>cd  in  lomc  )me«  alum  mana&olonea.  A  waUf^l^t  uana 
cittern,  about  three  e«  four  IWet  brunil,  two  fmK  deepi  arid  ftam  twenty  to  foetjr 
f«ut  lane,  is  eovoiDd  over  by  a  low  brick  arch.  At  on*  extremity  of  ibu  tnniMJ 
n  ^tmlD  II  buill,  and  at  the  other  a  lol^  chimuey.  When  llie  siatera  ia  filled, 
and  H  itrong  lira  kindled  in  the  revrrliirut-iTy  ^te,  the  lUmc  aad  bot  air 
•wevp  iLlniig  tbn  tiirfitce  of  tbe  liquor,  raiaa  tlto  icinpcialnrv  of  ihc  iip|>cnncBt 
■irntum  aluioit  iuiUuidy  lo  near  the  boiling  point,  aud  drnw  il  oif  in  twfom, 
He  Doclor  obaerrci^  Uiat  the  gnat  ciicut.  rapidity,  and  econeeny  of  tU* 
pwewi  rWMnunend  ft  lo  gennvl  aAaptlon  mi  n  luge  •calo. 

More  recently.  Mr.  Jacob  Pcrkinnliaa  obtained  a  patent  Aw  ■  nord  mcde  of 
ronninj;  iieam  of  rcry  fai^h  prcBiire.  by  Confining  tbe  water  under  nMcluBUnl 
prvMunv  in  >  boiler  properly  cunitiucced  for  ibc  purpuae  and  iaicniely  bailed ; 
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and  luhtcauontly  be  oblaineJ  another  paUnt  r«r  an  adaptation  of  that  appa- 
fatu*  for  Qm  eraporating  of  water  and  olbct  ffuids.  Tor  ihii  purpoac  tlia 
b'b'b  preaaure  atoam  b  projeclnl  from  tlio  geiiernlor  thrnngh  pipea  which 
circulate  tbrviigh  the  evaporating  puia  ut  b»il«r«;  and  nicb  an  anangeineat  it 
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mtAf,  thikl  ihf  wnirf  piodnwd  bjr  the  coodenaatioii  of  Ihe  *tMni  i«  rtiuni«4 
ioln  the  ffciwtaUT  by  maana  at  nim  uti  ■  fono  pa»pk  iba  iMiun  or  water 
being  tXmyt  mifar  mM^Mikal  prMiuM.  Th*  pcvcMiaf  «ngnriagt  giT* 
a  ivctiuii*!  cWaiion  and  a  plan,  and  tb*  mom  lelMn  of  nTaniiM  ffly  to 
(Imitu  piutt  in  each  G^n.  ail  llifegvncralsti  i  th*  fardbgpumpi  eappa 
opening  inio.  and  prujrcUng  from  th«  nppw  p«H  cf  tha  g«a«nter  M  d^  aad 
opening  ti>,  and  projoclcd  (tam  tb«  lo«er  part  of  il,  oppoKU  to  « ;  /  >a  a  |ilp« 
ItaJdinx  from  Uic  pipe  e  to  Lbe  n>rcing  [wnio  i  j  I*  a  valre ;  A  ■  vew*!,  osntaiaii^ 
the  liquid  tu  be  lioilvd  «t  eraporaUd ;  and  j  a  MfHj  valr*.  Al  I,  In  ifaa  plan, 
i*  a  talv(<  opmin^  into  tlie  ffcneralM :  il  i>  not  vcn  in  ^y.  1,  but  k  hi  a  lata 
will)  tbc  (>ul  marked  e  in  (bat  6gurCt      Wben  ilnn  it  ■dnitttd  ftotn  tb* 

Searrator  iiitti  tho  iiipc  r  e,  it  baoooiH  eewiawwd  fai  hwlhtf  th*  HOtviuidiiig 
uid  iu  lilt  vein.'!  h,  and  cotlccU  in  th*  Rxm  of  wMer  at  tbo  valtc  f.  Upon 
rwring  tbc  himdlc  of  the  rorcin);  pumpi  tbo  valve  f  opeoM,  aii4  Uic  wnlrr  bik 
that  portion  of  tliv  pipv  nurkml  /,  Mtw«Fn  Ih*  piunp  and  tliv  valve  g,  the 
prvwiirv  in  tlir  goncnlor  keeping  tilt  valve  al  ibe  aneitinn  t  *)iu(.  Wben  tka 
handle  of  tho  fann;  pump  i*  JepreMad,  tbe  valve  7  loat^  and  the  traler  betng 
prcvcnied,  in  cuniOT|uen«B,  from  numing  Into  tb*  pp«  t,  necwaarity  fare** 
open  Iho  valve  at  I,  and  i>  rolamed  into  tbe  giMMlot ;  and  thii  tnieraUaB  la  of 
counc  nicceHively  repeMod  at  evcrf  Mroke  of  the  pirton  nd  of  tbe  piun|)L. 

Meun.  brole  nod  Povler'a  paUnt  metliod  of  aWflng  liaal  for  the  pnrpcaM 
of  evaparaiiion,  eoniixia  in  the  use  of  vnhoua  fluid*  u  ntdia  far  the  conunani' 
cation  of  boat,  whiehriMin  rapour  ocboil  al  diAreMikgraeaaf  IcMMtNture; 
•o  that  one  lubetance  maj  be  diown  u  prnwr  (n  oim  proBwit  and  aaodtw 
tahUaoM  nr  CMDMnatlon  of  Mbttanee*  m^  b«  «an{dond  aa  OMin  ■ultibU  kt 
other  proeoMs,  tbe  namreof  ibete  lubrtaiioM  beiu  aocn  that,  ander  lite  ordinarf 
preuure  of  the  kimoiphero,  rai^li  will  indiualc  a  inoira  and  UDVar^rinn  iegne 
of  beat  at  iu  boiling  point,  which  may  bn  conunuoicated  to  any  ntbttaiico 
fopawd  to  ill  oeiion.  Amont^t  the  nunMnnu  nnbftnoei  tuitable  tm  heating 
modi*,  are  Iho  follovini; :  Spiriu  of  lurpenline,  «Ucib  bofli  tt  31^  Fakv.,  and 
naphtha,  which  boa*  at  4000  Fahr. ;  and^  diitilllii(  cmI  Uk,  aai  wieilii^  tha 
producu  at  dif&r«nt  peri<»l>,  viuioui  oibor  bodiaa  an  obtalaed,  whkk  win 
jlvniih  different  dc)[rcei  of  licat  ranging  betwcan  UO*  and  700°  Fahr  By 
An*  arrangemmt  il  wai  eijnotrd  likat  lb*  waainMwt  4mgn«  of  heat  would  bo 
alwnyii  mxl  aliognther  inihipinileiit  cf  acddnt  or  want  of  tkfll,  to  that  Mo 
injur}'  from  hurauif  c«dd  pauibly  bHm,  c^orpt  ttrtough  tha  ntploiuenl  of  an 
improper  mudiniB,  which,  ai  fluidi  niay  bo  CAoaen  wnoio  bothupoiDt*  raiy 
batweni  lb*  ran^  of  300*  and  TOO"  Pahr^  bm^  anv  ee«nr.  liu  mod*  «r 
appl)nnf  thit  principle  lo  boilnis  or  diuiUiag,  i%  b]r  tiaoig  a  donhfe  vomcI, 
having  OM  part  plaMid  within  IM  other,  •■>  a*  to  leaTO  a  anall  InUenwdiate 
■pooi.  Into  Ihia  tpao*  Um  nihelane*  inttaikil  to  fom  tho  tnadlNm  nn>t  bo 
inttodixvd,  In  aaScitnt  ipianlilr  lo  oorcr  ihe^of  bottom  of  tke  outer  veoael,  (o 
lueh  a  depth  M  to  •ec«r«  It  from  li^ry  by  moo*  of  the  Grtv  Wben  ihia 
fluid  la  mad*  to  boil,  it  will  givo  cf  viipoui  of  ihe  tarn*  temptrotun,  wbicb,  m 
it  COBM  in  conlBcl  with  the  furCKC  of  the  inner  ttmnt,  will  part  with  iu  heat 
thereto,  and,  teanmine  llie  fluid  form,  will  Ul  agwn  lo  (be  bottoa  of  the  vnael, 
la  b«  again  Tworltodi  aad  ao  on,  in  a  conaUnt  diemalian  of  •eaiNMUiaa  and 
condcnaatioa.  To  kc*|i  up  a  ooormunieation  between  iho  Said  niewm  and  the 
abaoahcio,  aad  avoid  ihmbr  all  tendency  to  nipti«reorexplo«MB,ii  tube,  open 
at  hetb  endi^  li  fntreduoed  into  tbe  iiiietmedUte  •pace  bttween  the  vi-oela. 
Should  there  be  f[roM  miaoMiiafieBncnt  of  (be  fite,  lomo  portion  of  the  vapour 
would  be  Torced  up  thia  tube ;  tt  ii  tliurefore  niadc  to  pan*  tbroorii  a  oondenaer. 
the  aotieu  of  whicli  will  rtuini  tbe  fluid  to  llic  douhio  v«a*e),  eo  llial  littU  or  im 
waalo  of  the  fluid  sicdiam  fill  be  wutained.  Thia  mode  of  eraporatiag  \ia», 
we  uitdenlArid,  hern  Bprpljinl  witb  ft«at  advaathge  in  tbe  refining  of  tugM',^Hi 
Mbttjuice  10  linlilv  t<>  injury  fiura  an  escoM  of  boa^  that  the  voet  compTrs  and 
•spentrre  plan*  have  be<-n  rcforled  U  in  order  to  avoid  iba  danctr  of  Mtldng. 
Ttw  plan  OB*  likewiae  bnn  taneMfully  adopted  in  aofcrai  Hrm  ■tedicinal 
laborModn,  and  it  eqnolly  r*4iiaU»  to  diallllaia,  dyotii  ud,  !■  ahort,  almnot 
orcry  ptocna  in  tlia  arU  wIxtc  a  Mcady  uiufann  UMpciin—  b  al  fanpCflUMt 
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ncdUTMn  Um  Kivi^Qlrill  thaw  UiogrBttI  dmpllciH'of  thi!  plan.  Mid  llicliuJi 
chue*  then  »  "f  injury  to  tha  appuMut  b«m  (1m  bw,  u  It  comet  ia  cuaiact 
only  wllli  ■  aiiriuco  alwayi  [KMecUd  _ 
hj  ■  SuU  vbich  Tapldlr  abtorlw  and 
cuRJMdr  the  calorie.  Tim  vngnviaK 
ttpmitt  the  appuAltm  u  adapted  la 
(Im  pDtpM*  of  tagu  tt£aMg,  a  tiM 
era|»oniing  pM ;  1 1  lh«  entn  pw, 
ewttiniag  r,  the  fluid  medium,  raprc- 
■MMtd  hf  dotted  linM^  ead  which,  for 
the  pgryw  here  dwnflwd,  ia  a 
HDdmd  BMduci,  bv  dIflilUiiaa  «f 
ediJ  Ittr,  wnSdi  fynathet  vapour  at  tli« 
fixed  itgrea  ot  3S(f>  F»\n.  d  iho 
breathing  pip',  iihich,  in  die  tTvnt  o^ 
injudicioiu  nnQg,  trill  terit  lU  au  out- 
let and  cnndvnsn  fin  iucl>  portion  nf 
Itiv  vapauc  u  may  not  utlumiK  be 
condcuicd  by  the  oomiiarativply  ouid 
(utliioe  of  the  VTaporaiInf:  ptui  e ;  r  ad  iji\ixj\tuy  furiiatfe ;    f  ibr  wh  pU. 

Air,  i(  ia  well  known,  has  a  j[rcet  affinity  tat  vapour,  and  \nigf  qitintillee  of 
mam  m*  evapotMod  by  tlio  preow  of  uAture,  even  U  tlic  temiieraturc  nr  ihd 
■mil  h we.  wlumw  a  bige  mirfaei  U  expowd  ta  [be  action  of  the  air.  Tuk  >i.^ 
■dmt«g««f  (hiafart,  Mr.Cieland  ku  conlnvcd  a  new  and  lingulaily  vl^l^"! 
■Mhod  of  waponting  tlio  o^eaui  parts  of  ayrupi  and  Mitne  Mlutioui.  Tlio 
feJneiple  of  the  invtMlion  oouiiil*  lu  CMitiuusUy  expoalng  a  thin  fiat  (if  Ibe 
ciptruioii  may  be  allowed)  of  tbe  liipiid  to  the  joint  aeiion  uf  heat  and  air,  and 
by  that  mcana  cflkctin([  a  Mmid  cvaparalion.  Ilie  apparatiu  toniiiU  of  a  cun< 
*olut*d  worm  of  great  leDgUi,  haat«d  by  ttvfiiii  in  Iho  iiM«rioT.  wUch  i*  mode 
to  nvolra  fauriioMall*  upon  i(a  axi^  p>rtl}'  iiatiieneil  in  the  liquid  ntukt 
evapontloo,  wbwh  ia  thtreby  conitaiiily  Inlien  up  by  it  in  the  thittnetC  pgiifltte 


.-^^^^ 

« 

-< 

--- 

-.  --  /»  — 

jjiiin 

e 
amuigii: 

li 

■taltnn ;  and  being  in  conlact'irith  tlic  hat  nurfiue  of  ihr  m«ul.  the  aque 
portMi  of  tliv  iiiBtl<>r  |g  quickly  furDird  inln  stcaiti,  anil  cniricd  OtT  by  til*  ■ 
mandinir  air.    a  i«  the  bnilcr  or  veuel  alTurdlng  *tvaiii,  ahich  may  ihenforc  I 
™^gfa»ed  aa  eM  orn  a  furnaoei  k  i(  a  ■hnllow  veucl.  canialning  thti  tyrup  L. 
be  coneeDtraled,  ssd  k  placed  upon  the  boiler  oa  lu  fortn  the  top  or  t«rer  te  111 
«  e  ii  ibe  wonn,  aapfiartal  by  ilayi  upon  an  exit  d  if,  kIucIi  bus  a  carily  ■( 
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mek  ni  NBimiiriMtnig  with  tbe  wonn.  One  md  of  </  ■■  luvported  in  a 
•Mnar-box  «  vftm  ■  hoaow  Mm  /,  vtiick  mmniwlcaUa  siib  tli*  lioiUr,  md  u 
pimM  wjlh  miMonHM  inMll  bote*  in  lliat  part  wliieli  tofm  in  llie  (tu0ivt>boa  j 
th*  otlior  end  of  tbo  oii*  rf  i*  Mpporlnl  by  a  mIU  ann  a,  and  ti  opm  at  Uia 
«iii«niiy  Un  th«  ■isiukm  of  Ibo  *t««an  afW  It  hm  pM»ri  uiroauk  ihi>  nunwratu 
c«il*  of  IDS  vorm.  Th«  ant  nuj  be  imntd  bv  ■  vmeh  A,  «r  »)-  ■  pull*  j  i.  or 
rscsirc  iu  nwlion  (ram  anjr  ecniTCBienl  ptwn*  oiuTir.  By  ihii  ocoatlnit 
amnfFinckl  (l  will  ba  Mvn  thu  iha  aUaoi  In  Ui*  builcr  kU  upon  t^  boUom 
of  tha  •vRporatifif  pan,  uid  nitci  the  tcmiienilnra  ofiia  eonleatt:  at  the  aaaae 
time  it  pauM*  by  the  IioIIoiit  arm  /  l^ugli  the  mail  apewuw  m  the  uia  d 
Intft  lh»  wottn  c;  bvrrin  it  traiotiaa  threu^  all  ika  Umti,  end  eecapa*  flnalljr 
M  (ha  opponta  end  «f  At  axil  into  the  atmosphcrfc  The  lowar  part  ef  (be 
wenn  reaehee  to  bot  a  mall  dtph  in  the  ■/^■F^  wd  bv  tuning  the  worn, 
mtj  portien  of  It  beooaoM  oantti  «llh  the  UnoIdL  and  lyfng  in  eonlaot  <rith 
an  aktaniiva  bratad  Mc&ee,  Tafonr  ■  giraa  o^  whkh  m  ipiieU/  abwrhed  by 
Uie  fuirounding  atanotiAien. 

BVULUTE,  b  the  Mebtv  Gevmetry,  «  cvrve,  vhicb,  by  bcin;  ^AiuUy 
opened.  diaeribM  aiwilMr  curve.  It  may  b«  dneribed  neohanickll}'  by  un> 
winding  a  Milig,  to  whUh  ii  TaMeiMd  a  tracer,  frotn  off  a  ^Hiidn'  or  any  other 
curve. 

EXCAVATING  MACiriNBS,  (a  digging  and remorii^  earth  in  exItMnra 
•wwvalioai,  liave  occupied  Ike  atMaden  ot  manv  b^nloiu  nem  and  raiiow 
maehfaiea  tot  llio  purpo«a  hav*  baan  propoaid  and  Ined  with  diibiant  dignm 
«f  mee**.  The  |(i*at  diflonl^  Mpwn  to  couut  in  ndaptang  nin  p*™''^ 
airangeoiciit  of  meoliaitita  wMm  anaR  be  eapaUe  ef  digging  hrte  Um  nxiew 
kindi  of  M'<h.  Were  il  only  to  Mteisla  wpM  a  Mufiitaa  mmh*,  lika  asft  day, 
the  talk  would  be  conparalively  a(  eniv  aooampliahnwnk  Mr.  O.  V.  Miner, 
of  WoceeMer,  ajiiN.'an  to  liKve  deraied  Mmaalf  with  gnat  aaiiduky  Is  tha  coo- 
■truotka  of  an  dtteiciM  exeaiatinit  'iVi^  '"i  *"  )■"*  expended  conildenUe 
■nma in  ila  aUairHnonl.  In  IKlOheKmkmit  faitfintpalent  "fiirainaehiiwl* 
ciil  end  cKtaratc  Firih,"  wbirh  we  have  petueed  at  t&»  Inrnlment  OBeew  Till* 
mMbice  it  iloif  nfd,  by  itr  Mpjilicittien  «f  Mean  power,  to  looeen,  dig  np,  and 
reinoea  inio  a  out,  tortb  6mn  a  canal  or  other  caiily,  and  to  met*  iMtf 
forward*  a*  tbe  exeaTBtion  sroeeedk  In  principle  itt  leaduig  amngcBient 
rnemblet  the  dredging  maeUnae  employad  in  Blaaring  ilia  b«4i  «f  riven  and 
barboun;  but  it  lw>  levcfil  apfnutonanoci^  Mch  aa  pieka.  Car  leoaeMiBg  the 
earth,  eiutrr*,  (at  •epanting  ili  and  acrapen,  far  filling  it  into  the  aeoopa  or 
elevator*,  abicfa  oMvey  it  intoih*  cart  by  which  It  !*  moved  away.  Tbe  machine 
il  moanied  upon  four  wheel*,  and  gradually  movce  forward  i^mui  a  temporary 
rikilvay  «•  llie  cxcav^n  proeceda.  Ttu  mo^ios  power  i*  applkd  I9  (lie  taut 
of  a  ll}-i>>ie<l,  and  (Mhe  ume  axil  li  fixed  a  itwu  or  pulley,  around  whkli 
poaiaaan  cndlca*  pitched  ohatn,  thMgirea  motion  to  anouicr  ifaiim  or  pulhy, 
whicb  revolve*  in  brariagt  And  la  tlM  npperMidi  of  tw«  long  cheeka  or  •upport*. 
Anund  lUi  *eoand  dnun  pa**M  another  endbva  chain,  wbich  give*  notion  to 
a  (bird  draan  or  pnllaTi  whch  i«  of  a  ^[undrananlar  figure,  and  turn*  en  an  azi* 
in  die  lower  end*  of  ine  loag  ohaeka;  W  tUawt-nMntianed  chaon  are  fHientd 
a  atftoa  of  cartli  loaop*,  wUcb  at*  luetieatTely  brou^t  Into  i^eraticoi  in  laling 
lip  die  tanh.  So  but  the  maebine  reaemblee  tlio  eonunoo  ballait  enene;  wc 
have  tbcrcfOTe  to  dncribe  bow  the  nvcral  acikna  of  picking,  d%gtns,<ind 
projocting  the  t-wtb  are  efikltd.  A  tliini  endlcM  vtuitt  I*  actiielfd  ^  the 
drain  on  the  luun  oxi*,  and  gin*  *natian  to  n  RMr-whecl,  which  drirea  o»Dllier 
toolbid  w1m«I  atlaclMd  to  tbe  fare  wheel*  of  the  cairiaec,  whi<h  nadnally 
advaacn  iL  By  an  Ineanlou*  •y*tom  of  lartn,  oennNtaa  U  a  eranfi  on  lliv 
mitiii  Hxit,  a  row  of  piek^xce,  a  raw  of  cutter*,  and  a  row  of  acrafingahoiTcbi. 
are  aheniaiety  hcwgbt  into  action.  Wliea  die  pickm  have  deagmded  and 
looaened  a  peMon  of  earth,  (lie  euiter*  <U(ce^d,  aM  *eparaie  H  ttma  the  ma**, 
and  (bit  aepatatod  portion  i*  inunediately  aAerwardi  ifarawn  fatwarda  by  tbe 
•ceapuig  ihaveU  bto  the  teeep*)  whkb,  by  die  action  of  the  nwcbinei  an 
broi%hi  lute  (he  remlred  poiltlon  en  ona  of  (lie  *idra  o(  (b*  revvjvlng  quidi«n- 
guiar  drum ;  tbe  filled  ccootv  ibrare  pmceeding  (0  (he  lop  of  tbt  machioa  br 
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til*  reToklioii  of  tlio  nlUcbrd  rii41c»  rlinioi,  ■IlKli.'i/ff''  tlittr  ecntpnti  iota  a 
nrt  or  mtgfoa  to  bo  Mnnycil  awof.  Tlie  umc  f^ciiuemiui  p*ltelril  «iioth«r 
mgine  for  thii  pntpoM  in  IS32>  Tlii*  oentiattil  of  an  MKnriiti(>|[  carl  and 
ptoach  iinilM),  %a  Im  tKirkcii  by  hana  or  otliur  ji/wn.  'thr  cult  w1m«U  nrc 
itudi>  coniidtrablf  »ider  llian  (fame  in  common  lur.  Rn4  ll.a  Inuiicr  poitian  «f 
ih«  rui)c  of  each  wbtcl  i>  bim1«  ii>t»  a  MtiM  of  rartli  boxn ;  ih<M  toitk  buM*  am 
niadc  lo  ojMfi  inwardis  and  alw  towndi  ibc  ctfitrat  of  tlw  *lied>.  Undciacaili 
tli«  c*n,  iinnwdiftUljr  adjoining  each  wIimI,  it  plaead  a  ploUf  h,  for  laiain;  anil 
tiinii»|E  the  varlh  bla  tM  beoM^  a*  Um  cart  I*  m»T«d  forvvdi ;  tb«  wh<<U  al 
the  »aibr  liiiM  iiiniing  muD^  brine  np  iIm  oanli  am\  ilobvci'  it  iiiia  the  body 
nf  the  CiUt-  When  a  luSoieDt  lou  naa  been  (bai  dopotiiad  iit  Ibe  cart,  lh« 
pimgbi  are  raiieil  from  ihe  ground  hj  neaus  of  a  lever,  and  Ibdi  Uie  cart  <a«i 
ba  draira  in  trtry  rcapocl  u  a  comnnou  <ar1,  lo  tb«  placa  nunded  for  Uic 
denoallien  of  iSc  cxca<nued  earth,  where  it  ii  to  bo  wikiadod  by  wilbdravinf;  a 
parr«r  balu,  whidi  allow  tbi  bolloni  of  the  catt  lo  fold  downward*  aiUBcieiitly 
lo  permit  the  carlh  l«  aaeapc.  There  aro  nuui)!  circuniiioacn  -nhert  the  oppti- 
calion  of  rxutating  maohincrv  ef  tbit  kind  mifht  bw  «m|>1»^tJ  lo  advanlaec. 
Under  th«  head  lUaaenr  will  be  found  (one  uatfid  in&tfmnUon  ralalii^  to  &'u 
mbitet,  which  we  havo  npaaUdlv  (van  praefiaad  on  the  great  atale. 

EXHALATION  Im  diilinKui«ied  fraai  craporation  by  tome  wriUn,  aa  not 
qipl^nc  to  the  rabi>|[  of  vapour  in  the  oidmaij  »mih  of  tlie  vaid,  but  (o 
•ubUe,  dry  aOhivia,  loosened,  by  ih«  action  of  (he  auii,  btm  mberal*  aiid  other 
haid  lerrwilrial  bodic*;  that  ihaie  exhalaliona  laeend  nalil  their  vpMificfraTitjr 
a^uala  that  of  the  lUTToundinft  atrntrapherc,  wben^  nuxlng  wftb  ottxrr  vapean^ 
Ihry  help  to  furni  douds,  and  return  lo  the  Mrlb  in  auMt,  dewa,  taini,  &<, 

EXPANSION,  in  Naiin^  FliiloMphy.  ih*  enUnemcnt  or  iacreao  of  bulb 
in  bodlci,  ehielly  by  meant  ft  heat  'lliii  ii  one  o[  the  no«t  anietal  abeu  vt 
^orie,  being  coidihoti  to  all  bndi'^i  wlialivcr,  whether  Mid.  fluid,  or  in 
Ihe  arrifortn  xiatn.  MrtnU  expand  in  llie  followicij;  unlrr.  thow  that  expend 
■luat  bring  placed  6nl: — fine,  lead,  tin,  coppvr,  bitmutli.  iron,  piulilia. 
Tha  dfgne  ef  eipanaien  produced  in  diflercni  Ii,]uiiU  vati«<  coniidriably.  In 
Maeral,  the  denter  ibe  fluid,  ihs  Itai  llir  cipnndon;  walur  nxpundinj^  uioro 
UHn  Battnrjr,  and  almboJ  aaora  than  wnti-r.  Thr  varimu  cliutic  fiuidi,  or 
ntHb  Mi  A*  ecntrary,  all  espatid  equnlly,  (he  exi>aiii(iuii  being  aboot  one  four 
bnndred  and  for1i(<h  part  ct  tbeir  bulk  at  S'i"  KAr.  far  every  diigivr  of  licaL 
Hut  eUaiic  fluU)  ar«  eaaaUe  of  expanding  indcKnitelj  without  tbc  applkoiion 
of  hral.  by  the  mere  enloti^cTncM  of  llie  cantalnlne  Tveatl:  nooe  wliauver  bo 
111  eauaciiy,  they  mutt  neceeaariljr  be  touallv  dillfawd,  and  prou  with  aqual 
force  in  every  jiart  ef  tl,  Ihr  prPMsr*  bnng  faiverscly  m  Ihe  ^ulk  of  ibo  pw. 
TLIi  pNpnt/of  eloitic  fluid*  bai  bccB  tumad  to  gnat  adrant^e  ia  atMM 

.....rv.  * 


i>nf;(nc^  by  adntittiaa  Maain  of  hl^  preeauro  tnlo  the  eyliader  daring  a  portion 
or  the  alToko,  and  i&*ti  •huttii^  oS'  Ibr  coaannieation  «ilb  tha  boaee  j  lbs 
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•ipMuIon  or  llie  ■lean)  in  Ike  i,-y)iiMlcr  cntiin  ilia  fitum  with  a  cmuUally 
dccmuiD);  furac  ihrougti  the  ccniiiiuiig  purliott  uf  titt  aifc/kf,  by  wlitcti  mode 
of  working  lilt  wliolf  (SkI  pMtluoed  durinf  the  cxpmimm  or  tlie  iinM  ■• 
cUw  ^in.  Upon  thi*  mb^t  Mr.  J.  PerkiM,  wlm  bu  cmplo)^  H«Hn  nt 
gTMler  Hpaniire  Torca  lli«n  pfTha{n  mnj  olhor  pcnoa,  ub*«mfl,  llial  (Iwn  ia 
rreM  fcoiiomy  in  uting  very  hi^li  iImdi  vxpuutdy.  Mid  lh«t  the  liijtiMr 
Uit  •UAiii  can  pnKik«Uy  b«  iiwd,  iko  >Mncr  it  Nuiy  b«  cut  oil'.  Hie  frMNtkir 
diuran  ibovB  (apDmiBi*triv)  the  gain  in  «uUlnc  o(F  the  ftcani  at  a  qiutftar 
ftrakc  L*l  A*  pMon,  vlilcn  fa  rnt»tmtti  by  um  lino  A  1  a  doMend  (o  1 1, 
being  MM  oiurtcr  of  the  Uroke,  with  ■  cmulMt  f«ra  of  400  lb*.  p«r  «)iiu« 
indi.  Al  Ihu  point  let  ibe  rtMm  be  oirt  off  «nd  Mtpaod  to  doabla  iti  Tolmiwi 
when  It  artlTM  U  A  c  U  wlH  be  exaHiiig  ■  pneatrc  of  200  Ibi.  per  miuk  ImciIi, 
prmluadc  a  nun  jKtmutw  of  3O0  Ibi.  per  •mum  tneli  tkraugh  the  ^larur 
■irakc.  Let  the  itMin  agwn  expMid  to  double  H*  velunc,  and  the  piilon  wll 
flnbh  (U  Mraka  at /eat  lOOlbe.  per  Indi,  ^vfaigaaoan  «r  ISOIbt.  tlmN^h 
tbe  last  two  ifuiMM;  to  wUeh  add  lOOcsibo 
proMUTO  during  the  fo*t  onartcr,  and  SOO^the 

rreeiure  durii^  th«  weeao,  and  tba  nib  will  be 
,000,  giviu  a  mtaa  pcwMUV  ef  2M  Iha.  on  the 
inch  ibroughout  the  whole  Mroke.  It  will  be 
■era  that  when  the  «b«k«  li  oompli'lnl,  ihe  cyKn- 
der  will  be  filled  with  Moam  ef  100  Uu.  preeaiuw 
per  i^uue  iadi,  which  will  be  (he  Mma  in 
(luinlity  ai  tbcn^  the  eteain  bad  begun  at  a 
ptoMiB*  of  I00lba,and  eentinue  at  that  pcwiiw 
itiroughmit  die  itrcke ;  but  fai  thia  owe  tbe  Mm 
«r  the  pn«fUM  (hroo^  tbe  four  ^uartera  wonU 
•nty  be  400  lb*.  M  Ibat  Inp  udng  the  unw  qutnllrf 
of  •learn  expuinrdy,  iBcre  m  a  gain  of  lAO  per 
tciit.  Ity  Fiiiplo^iug  two  cyUodcnv  tbe  pinoM 
of  which  act  upcrn  oranka  el  right  annee  to 
each  other,  a  oorapciMatiM  ii  obtained  »r  tbe 
Twying'  pnMure  of  the  (team ;  for  whilM  on« 
ptiMa  ii  at  lt>  gtaateet  power,  the  other  k 
aolina  wUb  dimintihcd  power,  eo  a*  to  tmdtr 
tlie  MM  exrttisl  nearly  Uie  tane  thrai^lMal 
the  revolnliaii,  a>  will  be  aora  by  Ibe  dii^^ank 
Hie  aoocxcd  figure  teptMcnu  an  biMrumefit 
for  ibowiiig  the  expaarive  ferae  of  Mean 
at  diflcnnt  Wnpnaiui**.  Al  ibe  boUom 
of  a  tlrotig  i|khcrieal  r«eee)  of  bran  li  pUord  a 
^inatihp  of  mtrcuiy  pdBcictit  la  fill  tbe  long 
votkal  gloae  lube  abore ;  ovn  tbe  neraity  la 
ihe  waler  to  bo  cna*ert(d  into  ttaam,  by  a  ipitit 
tamp  placed  beneath.  The  hmg  bibe  h  mb- 
tnergtd  in  the  flald,  *o  at  to  liaAy  touch  the 
boltom ;  Ml  00*  tide  of  ibla  tube  a  tlMeinaueter 
b  (txfd  in  an  inclineil  potitioo,  it*  bdk  prajecOi^ 
lowardiAecfiiinoftliex-Mol.  On  tha  apoBeatieei  ofheat,  the  water  it  con- 
verted into  itcaiu.  which,  bv  It*  expaniiva  forea,  prwiw  opoo  th«  Muftcc  tj 
tlio  nerniry,  and  impeli  it  up  ibe  leag  tube,  whute  iu  preMure  ia  noted 
iwon  a  gradaalad  antei  at  IM  larae  tine,  the  bngbl  of  tbe  mervtir?  ia 
tlie  thermomcler  iliowi  the  ttmpenture  of  the  etcain. 

r.XPP.RIUENTAL  PIIILtMOPIIY.  Tliat  phikiMphy  wMdi  )>ioc<eda  on 
UMrinient*,  anil  deduot*  tb«  law*  nf  nature,  and  tbe  ptnicrtiM  nd  |inwr«a 
tf  bodit*,  and  their  action  upon  earii  other,  from  ieiufble  exptfimcnu  and 
obienatlunt.  Tbe  tnuuifM  of  ^xpcrimenlal  pUloaoph;  la  to  inquire  Into  and 
inveibf;ai«  tbe  rMaent  and  couan  of  Ibe  ratioM  apprarMMi  and  phenoniena 
of  nature,  and  (o  make  the  trulb  or  probabiEly  thereof  evidail  to  lb<>  wunt.  hf 
pUui,  uadeiuahte,  and  adrnitute  vxptrimmbk  rrprMoatlng  ibe  •er«nl  paitj  uflho 
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rnd  »MkiD«ry  and  B£(nc>-  or  naliiK.  Sir  liaso  Kcwimi,  lb«  grtatttt  matUt 
llw  tciraoA  Uy*  ^wn  tiiuc  ratn  by  vludi  lu  guld«  aui  isqiiiiM*  »m 
lutw*.  1(1,  Hon  caoM*  of  n«lui*1  lltiiw  m  not  Co  bt  admiutd  ihui 
■re  both  true  md  tufflewnt  to  exnlaiti  Urn  pMnonicD*;  ii,  oad  dwrcGir*,  of 
iiuumI  (Act*  of  Iho  uni«  kii>4,  iW  Bnn«  oMUM  ar«  10  bt  suigned,  m  Tv  m  it 
Ma  bo  4oar,  u  of  rtuiitatiea  fa  nun  vtA  beuu;  td  liakt  in  t,  eulinmi^  fin 
and  in  ib«  pm ;  aad  or  ibo  rcflcetiaii  of  ligbt  in  tbc  ttiUi  uid  ia  tho  jiUneU. 
3il,  Tbe  qiwlitUa  of  luirarnl  bvAk*,  fliicb  cannot  b«  IncituMd  or  lUinmialied, 
•nd  OKMc  toall  bodira  in  ahick  foiptrinimti  am  bo  nitdc,  ar*  to  bo  r«ekoci*il 
M  tbe  qnnliliM  «S  all  bodieo  »batovMr;  ibua  boeatue  rxtennon,  divi>ibilfnr, 
ItardnaM,  tinnautrability,  mibililj.  tb*  via  Enattiv,  ord  fsraTilj',  arc  found  m 
all  bodtM  ohicb  U\  vnitr  enr  ««n  oecniunce  or  iiiijirctioti.  «o  naj  juMljr 
cwioludc  ih«7  bclonz  to  all  bodiM  wnutiocvcr,  nnd  are,  ibcrtfott,  lo  M 
MUemvd  ihn  uiiivernal  and  ori^nol  piopertiM  of  all  nauiTBl  bodlaa.  4i)i,  in 
naluni  philoutphy,  propuallioni  coUfcIra  feom  tb*  plicnocncn*  by  IsdiKllon.  ira 
>o  b«  d«ctu«d  (iiotivitliitiiniling  conlnny  bypoUiMca)  eiil>er  exactly  or  rrry  nettrljr 
inic,  till  o(h«r  p1ii'iii»ni<iia  occur  by  vhicb  tlioy  mw  b«  tendered  titimr  more 
accurate,  or  liable  to  excrpliun.  This  ougbt  tn  be  done  Utt  aif,iunenlt  of 
iiidiiclioii  aliuuld  be  Jciiroyed  by  bypotheii*.  TUcm  four  nilta  of  |>lHio«o> 
phizinjt  ari.'  iimiiiaciJ  by  Sir  Itaac  Newton  tu  bin  tltiid  book  of  llio  Priittipm, 
and  mnrc  panicularly  cxplainvd  by  bini  in  bi«  OpHet,  olicre  Lo  (^bUiiia  lb* 
iimhIk  of  jirucMdiiif  in  pbilow^r. 

EXPLOSION,  in  Natural  Pbilooopli^,  a  midden  Kndiiolenlex|i*lia>o&  uf  an 
aorial  or  other  cIosHc  fluid,  by  nbicti  it  liMtantly  Ibrowi  08"  any  rialnde  tlwt 
tiia)-  be  in  lbs  way.  It  difltn  &wa  expanuoo  ill  ihii,  ibai  ihe  lailcr  ia  a 
i:radunl  and  ocntiniiod  power,  wWeaa  dv  fanatr  ii  alvtayt  ludden  and  of  only 
monn^nlarr  duiJiUon. 

EXl'OfiENT,  in  Alsrbni,  u  a  numbr*  placid  ova  any  power  or  utvoltod 
quantity,  toahow  lo  wlial  hi'iglit  ibe  ruut  it  raiicd ;  tkiu  2  ia  the  exponent  of 
(r,  und  4  i*  tho  exponent  of  «•.  or  itxx. 

EXTRACT.  Hixiutn  of  Kretii  of  the  principbi  nf  vrfteiablct,  rcdurnl 
by  deoociioii  eithor  tu  n  tolid,  or  tn  tbe  ocouwlence  uf  poitc.  Tbe  aocd  it  alao 
applied  by  modcro  cbemitia  to  denote  ft  peouliiif  wbeuiice  wupoeod  lo  be  «u« 
of  tho  immediate  principle*  tt  vettctaUe^  and  Ihe  aimia  in  all  wbcii  aep«jai«d 
from  any  forejpi  admixture,  except  at  the  propeitioiu  of  ite  oonaliluait  prin- 
ciple! may  vaiy. 

P. 

FACADE,  or  Pacs,  in  Architecture,  the  tide  of  a  buiUioe  in  «)iich  u  1^ 
principal  tdlranco ;  also  that  cxCctior  pari  «f  a  building  wbioli  la  pnjected  oc 
advaiicvil  bryoiii)  tlis  nmni  body. 

FACE  GUAItU.  A  kind  of  nimik  to  defend  tbe  face  and  e}-ea  fron  aco* 
denli  in  vorioiii  chemical  and  mccbnnical  proccKXt.  A  giiard  niimded  to  in** 
•em  tb«  face,  nnd  imrilciilarly  tlie  cytn  of  niiiitlin,  fi>iuid«ni  and  othat^  nem 
being  injured  cither  by  llio  beat  of  the  fnmocr  c^  of  red  hot  melted  nwtal,  or 
of  fragmeirl*  e(  metuli  disperaed  by  tbe  bommer,  la  deecrlbed  in  the  Tram»- 
atlknu  tjf  lit  Socifly  of  jtrli.  Tho  giiuid  it  uf  iwn  fornu^  nOier  a  «-iI  uf  Inui 
wite^aiuc  of  d  curved  form,  oAd  butencd  by  a  liinj;e  to  the  front  i>irt  uf  the 
hat ;  or  a  maiJt,  more  or  !«••  romnlele,  nilb  the  t^r-bulit  covcml  vilh  «it»> 
fauxo.  There  !•  not  much  novelty  in  the  inmiuoii  ilwlf,  but  ibrrc  it  m  ita 
apnlieatian  to  penont  expoted  to  the  radiant  heat  of  fumacei.  vliosr  ejei,  it  je 
irell  knoon,  oAen  become  much  injurod  thereby.  The  gri-al  utility  nf  it  tot 
Iheae  mirpoaet,  hat  been  tettlfied  by  a  number  of  pcrtout  «bo  hare  recently 
adopted  tneii  ute,  and  baye  eiprcttcd  tlxar  turpriee  at  the  trifling  hcial  wbi«li 
Ibey,  in  <onse(|u«]ie«,  felt  upon  Ihctr  foctit.  The  autlior  of  tlii*  iiiTMilua,  Mr. 
CallB^ban,  rooeifrd  i>  tvwjml  for  it  ^m  the  Society ;  nnd  we  hate  no  dovbl 
that  iti  adoption  by  ihotc  elaMce  ef  woikincB  for  wheae  lue  it  wat  demgnc^ 
«ould  [««<'o  highly  bencCelol  i«  them. 
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FACETS,  in  Cr7(Ultegni|>l>r,  like  Ikl  ufAcM  whMi  bound  iIm  ukIm  of 

CTjrtull. 

FACIA,  or  Fanii.  A  broail  Sal  prajtvting  poit  of  ■  bttildlnt  M  tfao 
liuiilt  uf  an  nrchliravr,  innnicr,  &c. 

FACI'Olt,  b  Arldmivtir,  s  name  given  U>  the  muliitdln  aad  mibipUeRnd, 
M  ibdr  ^luiilitUw  mulli|iljrd  lofiMker  coatiiiiil«  thn  product  otfaetum. 

FAKb>  Ona  oT  tba  oitclM  «r  windi^psf  * «abM> or  bnwser,  Mil  He*  d|». 
pcMMl  ill  a  coll. 

FAN.  A  nMeblM  nwd  (»  skIuUd  lh#  hIt.  Mid  cauw  it  to  laiplni*  npMi 
utlii^r  bwlici  lo  rtduco  llmr  IcmipcrntUTD.  'Uku*  i»ed  (vr  coating  the  pcnoa 
MO  nado  of  •vory  variMj  of  form  umI  moKfriult  ibiU  hney  can  uinat  i  but 
UiajF  ^nally  cootiM  of  a  ni«ca  et  papw,  talb,  or  any  ncber  liBtil  fabric,  cut 
avinkntnlarir,  and  ittunslcd  tipon  *eveni  titilr  ttidi*  iit  veei,  ivoiyi  tort«iw 
ahoU,  or  (ha  lUo.  If  th«  itulT  be  aingle,  the  itiiki  «/  ih^  nounlHiK  an  plaonl 
on  ill*  UaU  otnaiiKOtol  Mr;  U  doviiU,  Ary  are  ^ilwed  betalxt  tfann.  The 
pamr  i*  plaileil  in  weh  •  moaiMT  that  th*  m'tekt  Riny  bt  altemalely  inwonl 
niid  ontnatd.  In  iIm  inl>ldla  of  r«ch  plait  ibc  ilit^ki  at*  Nupnted ;  all  of 
which  art  cut  euMdiuf  ly  iKiu  and  ileUcala,  aftd  they  are  oefiiMel«d  logctlMr  oi 
tliu  end  by  a  Migle  rivet,  br  vhieh  tke  f»n,  a«  It  i«  lield  in  tbe  hand,  nuy  be 
•itfan  Mded  op  «c  fspaoded.  The  CUnvw  ovd  East  Indiana  notl  in  elobv 
rata  earring  upoo  th*  bn  aliek*;  bat  ika  «4(f:anc«  nd  laMe  ditplayod  by  oui 
own  aRiM*  upon  the  other  pofWv  "*  vnrirtSti.  Tlie  term  fan  ia  applied  lu 
ihon  amall  ranei  or  aaib  that  rtcftve  the  impnlac  <J  tbe  wind,  and,  by  a 
connexion  wiih  aiadibieiy,  koap  the  Iwge  mSlt  of  a  intodc  windnoiU  alway* 
in  ibo  direciion  uf  the  trind ;  n«  Wikhmilk.  Abo  n  raiatlvo  bloving  nacUtie, 
eoQiialuig  et  lanei  Inrali^  upon  an  axfi,  uatd  far  wimiavinf  com.  Simflir 
mantu*  1«  uard  »  dicnaaa  the  apaed  of  tight  machinery,  by  the  reaMtaaco  of 
die  air  aninat  the  motion  «f  the  Tsne*. 

FARINA  inipli«a  genanlly  testable  flour.  The  ttavr  of  tbe  Pnriiian 
kiktTB  (•hicb  it  tnay  be  prfmiM  It  ohMy,  If  not  wholly,  wIi.-oimi.)  «a> 
KMerl^iied  by  M.  \a<](i«dln  to  cmiiui  of  gloien  lO.Z,  ttarch  72.8,  *a'««t 
maUcr  4.1,  gumuiy  ghitinotu  niatt«T  2.S,  and  mairturc  10,  in  lOO  iiaiu.  Tlia 
luiM  ef  nany  ei^^rtaUea  oonuMa  olmool  valirely  t4  iLarch,  u  ia  the  ea*e  villi 
ric«,  anw  toat,  and  the  polatDC.  Tbe  iselliod  of  anwrailng  tlio  Kuin*  frain 
the  latter  T«0t  n  deaaibcd  wMi  fignrta  onder  the  word  Bnbabi.  A  pnlaait  waa 
giiMad  ia  W9,  t»  Mr.  Btqjanb  Uaubcni,  tt  Fendleloa,  ae«r  MnncbMer,  Isr 
"wttaia  lnpra*«ntnlf  iai  the  nMnuftcftora  of  Ihfina  and  ngar  froM  regeMUe 
ptodiMtioM*.  Tlie  epecafioaUon  ezploina  il  to  oonnit  in  ■  melhod  of  tonvertln|> 
duhUa^  beetle  catreuv  toannl  vaixel,  md  other  rmKi^  bj  ibe  appliostiaa  of 
Hcld.  After  the  roola  have  beta  well  cbanod  by  waiUoc,  and  cleared  froin 
ihcir  ikini  by  rubtong  or  other  prooaN,  ther  on  t»  be  utiud  or  grated,  and 
itccprd  ia  n  nixtm  of  pure  water  aad  Mid  (ibe  prrftrence  bnnjt  fpwa  to 
iulpMirk  acid),  in  a  ratio  wying  from  lw»  to  tea  poundi  o(  acid  (accunliiig  I0 
the  roola  operated  upon,)  l»  n  hundred  wei]^t  of  roots.  Thoaa  whldi  po«wm 
1)10  UaiA  iialunl  ewoelneaa  will  probably  require  the  moat  acid.  In  Ihb 
mixture  ibe  roola  are  to  be  kept  IJII  thej  baeono  quiU  kA  or  ptdpy,  when  tkey 
arc  lo  be  wmbod  with  pure  waltr  til  they  eeaie  ta  uue  of  the  acM.  Tliey  arc 
next  tu  he  dried  la  the  eon  or  In  aa  oven,  and  iWti  be  ground  iato  Soar,  and 
used  for  nuking  brMd,  or  other  pnnoiea  foe  wtiich  wWalea  floor  i*  einployvA 
To  extract  the  laeeluuine  matter  (rcoi  roati^  Mr.  Goutaon  employ*  a  aeeond 
doMufdiluicdacid.  InthepTonortioneiffroin  t*olotenpounidi(irtheaad  ton 
huudrad  w(!i);ht  at  ilic  fariaa  Uiim  obtained,  and  by  thli  ineaiM  itie  Abreiai  mju 
beeoiaamaceraud;  aftrr  whkti  the  muI  it  to  be  neuttnliiMd  and  aeparaled  Irani 
Uie  MoeWiae  perlian,  vhidi  U  thvn  in  bv  clarifii-d  by  it*  uauiil  ptutnea^e )  «r 
the  taeehaiina  aatiur  laay,  by  coatimrinic  the  Srtt  pmc*«,  and  tuiag  an  oiUi- 
tienal  ^oajillly  of  aeii^  be  oWoined  at  atee  without  liiil  coartrtbig  the  nota 
into  flour. 

I'AKKIKilV  b  the  art  of  iboeing  boiMi  aiad  admlBiMeTfaig  M  tbalrdbMHa. 
lira  Hoau.'iiiut. 

FAT.    Animal  oil  in  a  ooucrele  aiatu,  depoaiti'd  in  minute  eclla  in  variiMU 
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■iMl*  of  ibe  bodi**  of  Mibuk  Tli*  mIout  (t  «hjt«  or  ypllowiiti ;  ii  ia  iiuipid, 
taodenxUi  iBM)lubl«  In  iiaUt  and  m  olcobdl,  but  it  combtiiM  witli  iJka11«*  <nd 
ItiriM  KWp.  It  BhiorlM  oxysen  bf  expMuic  l«  tlie  kir,  tad  beoome*  nodd, 
ftniiiiia«iM«duv  acid,  r*lbd  III*  ••b*eie.  ItbdeeompoMil  t^bc*!,  nnduci^ 
ths  MMao  acid,  «n  •■ijmainwtic  oil,  and  cutwiiaicd  hfdrae«it,  1«4viiiK  a 
Tiiddnuin  of  diarcMd.  r«t  b  «ii<IaEc«l  by  ibe  aoidi,  and  it  o»datM  •eT«nI  a( 
die  maul*,  >l>c«i  tliejr  arc  camblnrd  wiili  ii  in  lliu  funn  of  an  tnnlBiBlit-  S«ae 
iltMnaliiig  Infermation  on  lh«  nature  md  jiraptiti«t  of  fu,  and  lb*  mod*  of 
aaparalhig  iu  eD«i«iitgt«it  propntin^  will  b«  found  under  tUe  bead  Cibdlm.  &te 
alw  Sotr. 

Pat  i*  alto  n  naioc  jtiriD  to  a  meaiuro  of  tvpttxtj,  iiSkiing  fn  diStitnl 
coeimodilici.  Thtu,  a  bt  of  iuugUu  ctoitaini  3  to  4  cut. ;  ■  fat  ofnaboiHul 
boolu  >■  lour  balm ;  a  fiit  of  wtiy  20  to  25  c«t. ;  a  fat  of  vam  320  bundleoi 

FATHOM.  A  innaniTc  of  lix  feet,  u>cd  to  Kgukl«  the  I«iigtli  of  cabi«^ 
ti»ii>f;,  &&.  and  lo  divide  (he  I<rad  or  lound  line*. 

TKATHBlUi.  A  g4iiN«)  tiuM  (or  ibo  Mtural  covering  et  biidi.  Chcminllr 
examiiwd  tbty  ara  found  to  difibr  but  little  from  hair  or  Mttlaa.  Hr.  Hatchet 
ttiMled  lomo  Mthtn  fi»r  a  long  time  in  waler,  but  diMOMfcd  IM  tra««a  of 
g«lajtinc ;  tb«  ((uitl  a  cliieOy  albucmtt.  F*ath(n  tona  «  concidetuble  article  of 
cominorcf,  particularly  tliOM  of  the  oilrich.  heroD,  (wan,  paacotk,  gOOM,  bb 
for  ptume),  omonimtt,  brdi.  pmi,  ttf.  GetK  arc  ptockcd  in  Knna  pauta  al 
l^iiEiund  Gvp  ifmci  a  ytat,  ai>d  in  cold  MHioni  ouiiiy  uf  tfarm  die  lij'  tbb 
barouroiiit  ciiMoin.  TIiom  from  Someracubire  ar«  MMtnied  the  beat,  wkilt 
thoae  from  Irctnnd  Ihc  word ;  but  there  ate  nteptiotif  to  thii  ruli^  for  «•  ba«« 
tent  lumo  Iriili  fraillifra  tnial  to  thuH  inipoil«d  (mm  UauUic  and  IlaiBhutg, 
wblcli  uttain  the  bi^licat  price  in  the  market  from  ilivir  mpcrior  ttreiulb,  that 
ii.  duroUo  elulicily  in  the  making  of  btdi,  Uooee  Ceothen  are  uauaUy  aortrd 
iulo  vtliite  and  |,-T«y.  TIm  latkr  innkt  «qual]y  good  bodt  with  tbt  miutt,  but 
tliai/  colour  diiuiniiilic*  their  Tuluc  for  tnle  lo  uio  extent  of  afatpniM  the  pound 
in  the  belt  auolitin^  Thooe  ftatbcn  dcnoniiiialcd  "  ooultry,  vhieb  an  EhNn 
tnrkcyvv  dacki,  and  fowbv  an  of  very  interior  value ;  for  allbougfa  ibey  nro  aoft 
to  the  touch,  they  are  too  dafioient  in  elnnliuily  to  make  light  «t  good  btda. 
Wild  duck  r<alhen  are  aofl  and  clastic,  but  thv  diillf  ully  of  turiog  Ihent  ftam 
the  odour  of  ihc  oil  they  contain,  renders  them  Im  luitable  than  ihaaa  of  the 
goo*e.  triih  featbert  bnvo  obtained  a  bnd  clmruttcr  from  the  largo  quanlilj'  of 
foreign  malUr,  parlienlaily  lime,  sill)  which  (liry  aiu  ittuallyaiixti'  A  amall 
portion  of  lime  iiirinkltd  amuiigM  Itvih  fealben  tendi  lo  iheii  prMerrMkn,  bjr 
combining  «ilb  tli*  oil  \hty  euntain,  vtliile  It  also  pceventi  the  iiuutfoction  of 
Ibo  anull  pettloni  of  animal  fibre  that  occaiionally  (ullivrr  to  tlieni  i  but  llie 
Iriih  peaionlry,  or  the  *maU  dcdtn  in  Ireland,  with  the  virv  of  iiiip«>> 
•ition,  had  iboiu  to  an  if^urloui  extent,  which  rendni  the  cleoiiiiiK  of  aiKti 
fe«ihn«  a  vrnrk  of  limo  and  difficulty-  The  fullawlng  frocc**  of  dea(iii|[ 
fcnlhen  IViim  ihcir  oil,  and  preparing  them  for  u>e  in  makiiw  htit,  wm  ewn- 
(nunicatcd  lo  ihe  Socicly  <^  Aril  Hvoral  yvnm  ago  by  Mn.  Jane  RklialdMn, 
wtium  thn  Siicioly  rewarded  in  conKijucnco  witli  the  sum  of  twenty  guincaa. 
"Take,  for  ercry  gallon  of  clean  water,  one  pound  of  onicklitiie;  b&  tfaeni 
well  together,  and  nhcii  the  utidimolvcd  llinr  it  precipriated  in  liDc  powder,  pour 
off  tlie  dear  lime  water  for  uic.  I'lit  the  fcnibiTu  to  be  cleaned  into  aaotber 
tub,  and  add  l«  tbcm  n  quiiuily  of  clear  liinc  wiivr,  luflicient  to  cover  tliem 
about  tbrte  iuoheii  after  ihvv  hHve  bri^n  well  immrrird  and  ilim-d  about  tbrrein. 
The  bather*  whra  thoroughly  moHlencd  will  Hink  down,  and  abould  (craaiB  in 
thelimewatcr  three  or  lour  oayiV'^ter  which  the  foul  liquor  «bou)d  b«  •eponled 
hini  ihein  by  isjing  them  on  a  lieve.  The  feather*  •boidd  bo  aAnwaid*  well 
wnhtd  in  clean  WMer,  and  dried  upon  nou^  ibe  nwahea  ot  wbioh  may  be  nboat 
the  BaeneH  of  cabbage  ocU.  Ttie  feathera  muat  be  ftom  lime  to  time  ehaken 
upon  the  net*,  and  as  they  dry  will  Gdl  through  the  meabn,  and  are  lo  be 
Mlloctnl  for  u*o.  Tlie  admiuion  ofnlr  will  be  atrriceable  in  the  drying.  Ttie 
whole  procu*  will  be  complrltd  in  nboul  ibrec  weeka.  After  bring  nropared 
ai  above  nientiuued,  they  will  only  tc jiiiiu  bcotit^-,  to  get  rid  of  tno  duel, 
prcvtou*  toUMb 
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PciTtm.    A  (erw  applieil  bjr  nt|nni-<Ts  la  nftrrow  rtta,  pkcMl  edg«wiw,  to 
rtNAMhcB  rriminK  ■nil  mImt  wnu  of  Bwoliint*. 

PBATH£R-BI>GBO  iifcait,a  mf  piM*  oT  woffc  in  ohkli  Uie  ed)te  of  It  b 
mawrialiy  redtio*d  in  iu  ibiekim«. 

PELUNG  TREES.  11id  cuitin^  imvh  at  Otm 
HI  ibf  piojwr  t!no,  and  in  tho  but  mMintr,  KduirM 
bnili  biiosWdjta  and  tkilL  lu  proper  «»Mcni  k  aeU*- 
nincd  by  vanoui  ouun,  n  naioriir  or  irn»  Ih,  ddKU 
fn  ibc  Irvrt.  and  new  amn^nicDb.  Eifry  trro  (h*t 
indickUi  dccKV,  ou]{lii  to  be  immcilMiply  fcU«l,  oi  iu 
wlue  «8I  nviilly  lUcrewe.    In  mil  tti««:^  tb«n  an  ibrM  , 

m^W— «ulli,  tnonbood,  and  afcc.     Tho  btginning  of         «3i'_"al   I 
■nanhoodu  iho  fittnt  period  far  KvavniK  Ot**.    All        ^n^^Allr 

SUbUImii*,  vlini  iirivnl  M  tnalutily,  ought  Iv  be  cut 
own  and  rrptniilnL  Wioler  1*  l)ic  propnr  (cuon  lor  ' 
ibllinit  (reel  Ihnt  uc  not  i«  be  dtsbutkcd ;  but  >aram«r 
i*  prtArable  for  lliote  of  die  retinoiia  tribe*,  la  *priiiK 
■na  antnnra,  lb«  wood  i«  fiiltpti  of  up ;  in  winlrr  uid 
MMOMT  the  IcaM  10,  nnd  thorcrorc  it  i*  tlie  littni  time, 
generally  apcBkiDg.  far  levelling  thtm.  But  in  Wling 
oak*,  and  (ucb  «•  Lara  U  be  lUibaAtd  oc  pc«Wd,  iha 
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eafly  pan  of  the  vptins,  before  Ibe  leivpi  aopear.  u 
found  to  be  lb«  liiMat  (leriod,  m  ili?  Katk  will  at  llial 
tlnia  mM-T  aquwate^  or  "  tun,"  a>  Iho  woskdien  lettn 
iL  Th»|«epar«lat7opcr»tion  loG^iDg,  laditbranehang 
the  liaei  «f  nicfa  limM  la  maj-  endaiigar  Ih*  ti««  in  It* 
<UL  In  a»n*  of  limber  iKat  are  very  peat,  it  ia  alwajn 
necataary  to  chop  or  link  in  them  chm  to  (be  bole,  rm 
then  nncMing  it  with  downriihi  nrakM,  ft  will  ba  aaeared 
from  the  Iree  without  *plKLJR|;.  In  ftllin;  tb*  tt«e, 
tak«  cat«  alwayi  lo  cut  Ji  aidaio  to  tho  mund  aa  pof 
aiblr,  unlc*i  it  ii  iaicDded  to  be  gntbiwd  up;  and 
lh«  doing  thai  ia  of  adraalage  both  l»  th«  tinber 
and  ifae  veod :  for  iiinb«r  ta  ncTor  ao  mueh  valued,  U' 
h  be  known  lo  grow  out  of  old  Moeka.  In  the  ebaiii^ 
ef  woodland,  the  aatiipatlon  ef  the  Hump  aod  toou  ia 
the  moai  laborloiu  pan  of  the  peoMO.  In  Brliiali 
Anerie^  lite  ordinary  mrihod  ia  to  allow  the  «tiunpa 
to  iwMain  fSir  a  Biniiber  of  yaan,  aceordiiig  lo  tbrir 
MM.  During  ilii*  periad,  the  (mailer  fibri-i  |:niduBlty 
decay,  and  the  rout  itdclf  ii  uarh  year  mnorcd  a  liiilo 
ftora  It*  original  |M«l(ieA  by  tliv  fn>tt.  U  hra  ibe  far~ 
intr  Judjtei  that  tino  haa  «o  far  pnxluccd  decay,  a*  lo 
lender  we  remoeaJ  ef  ibcMnnipa  and  root*  pnetiublo 
hf  th»  uaual  maana,  ho  plicfaca  upan  the  •p'ii^  of  iho 
mar,  when  ih«  wtl  haa  been  looaaaed  by  tbe  Ttivmine 
Mat;  and  wiib  the  miuioiKe  of  bur  or  fire  roen,  and 
•  eoupJ*  of  paint  of  <uien.  he  eAtu  U*  p«rpo*e,  by  • 
gntt  deal  uf  labour,  and  under  ■  diaadraniMeoua 
applieMion  of  powtr,  owing  to  &e  •oftneo*  or  ikn 
greond. 

If,  IA2I,  J.  Maokav.  Eaq.  of  Pictou,  Nwa  Seotla. 
<m  down  tho  ln>N  and  roraoeod  tbe  timber  Avm  a  field 
of  ten  ociei.  The  following  weee  (he  meuu  ade|iled 
by  llwt  urntleman  far  clearing  thi-  ground  of  tl>e  atUBM 
and  notn,  whicb  pr«rcd  ao  tflbelun^  ilial  with  IM 
iwlittoee  of  fbur  men  be  eleared  upon  an  avetag* 

W  Mnmn  a  day,  aad  with  them  nety  root  wKicu  coittd  

impede  the  prtinx**  of  Ihe  ploui;b.    A  ifaip'*  wintli,  or  monUe  «rnB«>  wa*  the 
macUneuwd  f<jr  aoaintuJ.L(ia{a£Tvntiu<elMnkolpuw»i  llila  wai  brought  Into 
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themiddleof  abMilanaeteorituini>«,aiidfaitcn«dlotheUr]iartortheini  Ftccn 
111*  bam\  ot  Ibe  trinck  a  cliaiii  pnwmUd.  vhieli  nUtKlcd  ki  tiip  finJivit  iluiDp 
)h  ilia  |>Ic«o;  >  nnmlior  of  fhoaW  diajn*  ««ra  aJio  provjiltd.  neb  having  « 
riny  at  one  mi,  fcnd  a  hook  U  tlie  nthcr.  II7  p«»ing  llin  huwk  dlra^gll  tba 
rijag,  ibey  ytiftt  lixtd  upon  ikir  ituinjit  nnimt  to  ihut  10  wliicli  |hc  ehtia  of  1^ 
vIimIi  wta  Utaclied.  and  wlus  it  wjn  railed,  iLae  cltuiii  hck  in  fuci:uu>«n 
hooked  lo  lite  kodcr,  m  ih>(  ilie  winch  wu  tmpioj'cd  wiihoiii  nit«nu|ilian,  till 
thv  nearMl  Mimip  ***  •x(rwt#d.  In  olcnring  Mr.  Miokaj'*  fisM,  ftVa  land* 
WCN  oraphiyrid;  tBo  at  lh«  winch,  (wo  in  tivatg  iho  cbniiu^  and  i»e  M  ilia 
■tump  10  b«  niaed.  Wh«n  the  iIuiq])  wiu  large,  iliow  wlio  iiu<aded  tlw  cbaiaa 
iwcnionalty  aMlalvd  In  turning  tliu  wiiich. 

it^fftite*  la  lAi  Enyrattng  on  M*  prrteMag  pa^. — a  a  the  (wo  irinichhani 
of  tl>«  mne  1 1,  wliicli  ii  cliixiiicd  lo  the  lMg«l  Mump  t;  dd  tlw  ]i  __ 
chrkhi,  (irocMdinc  rroiii  ihf  barrel  to  •  diuant  idmp  A,  (a  b»  boak»d  oa  la  tlM 
Joadintt  chain  ddi  loon  ai  ■(  hat  taiacd  iho  alnnip  t,  and  baa  been  diwufiafcd 
fiuin  it,  u  tha(  the  diAtnnt  Hump*  nre  raiwd  in  uiccnaion,  fruio  tbe  fortlial 
to  (ha  iiMmt.  The  wioeb  I*  (bi-ii  remorad  to  Uev  (h«  iimI  portion,  anil  ih« 
chdiii  pxtciidod  (a  the  fiuthnt  il  can  rcoah,  wbilo  tho  ahottet  chaina  an 
iktUu'litd  lo  the  right  niid  left  itumpi,  and  hoak«il«n  in  Hicctaiua  to  (k*  Wding 
chain,  mid  iliiii  cuntniui'd  iinlil  a  whole  drclu  round  Iho  wtncb  liaa  b«»n 
clfojcd.  SIkiuIiI  the  Mump  to  which  tho  windi  ii  attached  b«  liable  to  gim 
wa)*,  it  will  be  requiiito  to  lash  it  to  one  or  (wo  in  llie  roar,  lo  aKUN  Cbe 
purchaae. 

VKLLOES,  tho  eurred  piooc*  of  wood,  uiuoUt  ais  or  ciffbt  in  anmbar, 
which,  when  titiitcd  end  to  end,  fiann  the  circular  run,  or  prripTieij  «f  oaniagw 
wheol),  and  into  which  ihv  apokee  are  faiMrted.    Sot  W»aELa. 

FELTING.  Tim  procesa  by  which  hair,  wool,  or  ulk,  ii  worked  into  a  (abttc 
of  firtii  li-xlun,  uUed  felt,  without  i^ioninfi  or  wcavinc ;  il  a  chiclljr  pinployeti 
ill  liic  iiiuiiiifucliirv  oT  haU,  and  under  that  b»*d  will  be  found  dotaila  of  iha 
procpM. 

FEKMENTATION.  When  v<$etnble>  and  nnimali  are  deptirtd  of  life, 
the  (<li<iii<-iil9  of  which  they  are  oompowj  exert  an  aclioii  un  ciioK  Mbn ;  touie 
of  them  cnwt  into  nnw  cnnibinatlonn,  other*  Iwicaiiid  untinly  aiidecomniaded, 
and  the  identity  of  the  orij[ioal  lubil^nee  it  destroyed.  FemiPUtaUoD  ■  of 
titrao  kiiid> :  lini,  llie  t  inoui ;  ai-cond,  the  iicelou*:  tiiird,  the  putrid.  He  two 
Cnl  kiiidi  are  pri-uliai  to  *ege(ab)«  aubaiaiicn;  the  la>(  ii  coididoii  both  to 
vegetable  and  animal  tuh*tan«ei,  lhou|[h  (he  ehotigp  it  iiidical«i  ia,  ill  rvrrrenoe 
to  animal  lubtlaocei,  more  unially  called  piitrvroctioii.  Mwature,  and  geite- 
rollf  Bccoia  of  air,  are  neceMiiiy  (o  l^rnnetilation ;  and  a  wotid  tnnperaRuw 
maierinlly  pronoto*  i(,  whUo  by  on  exen*  cither  of  boat  or  cold  U  il  nUir«)]r 
•baoked. 

naow  /VmnfabW— The  vinoui  feraientation  never  take*  pkoa  except  in 
nibatwice*  oontaininjc  iUftar,  and  it  b  moat  rcniatkaUe  in  Uiom  which  conlaiti 
the  mex  of  the  ■accbunna  principle.  If  a  deeoetlon  of  a  veeolablo  hoUiiw 
■luch  nugiir  in  Kjlulioii,  or  Mcchaiin*  T>>e«tahle  jnicei.  or  ump^  a  nislUM  gf 
■ugar  aad  water,  bo  expoaed  lo  a  hnit  nf  *0>  in  a  vcnel  cither  uncovered,  at 
Dot  eotirclj  eloecd,  tn  ■  abort  lime  the  Quid  becumei  very  turbid,  buUilat 
tiae  to  tho  tiufacie  and  bmk ;  nucili^o  it  at  the  Mmo  time  tUtcngi^ed,  part  eiT 
which  ainki  to  the  boiloin,  and  tlia  remainder  nam  to  the  top,  whi-ie,  with  the 
buhbli!*  entuigted  in  it,  a  atratum  ia  fonotd.  called  jftatt.  When  ibe  quantity 
of  the  fenncnlcd  fluid  u  eonsideralile,  the  onetatlon  gnet  on  bciikly  for  (cveral 
dan,  afterwarda  it  bocomei  graduaUy  more  languid,  bit  it  i*  a  coutidcrahle  tiMic 
beibM  it  Mmpletely  cctM*.  A  fluid  whioh  baa  uodergoae  ttia  vinou*  ferweotalioa 
ii  antiraly  changed  in  iti  propcrtiea ;  ill  apeeifle  graciiy  i*  dimiDiitted ;  in 
awcet  tatte  and  vitciditv  i*  goiio;  Il  becomea  briik  and  trontparent,  and  liaa 
aoqnind  a  pungent  ■pintaouafla'reiur.  It  Gintu  beer,  cyder,  wiiiCt&c-MC'itdiiij; 
to  the  auhttance  which  hai  liiniiilied  the  laiwharinajiileei  and  I'toni  whntevcc 
it  haa  been  prepni  ed,  it  iilTiinli,  hj  ilittllliiiion,  a  tight  inflamninble  Huid.  calivd 
olenM,  Pram  the  experimenii  M  Lavciaier,  it  appenn  thai  Mignr  i>  cunvvrtcd 
laio  alcohol  by  the  loai  of  a  part  cS  ila  osygiiu.    The  oxygen  upanued  ii 
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empjojv.l  m  form  oilMitie  acM  jtw.  wlikh  iiMjiiM-t  th»  ImIiUm  (Aiter*(<d  on 
tite  fKnncatiag  liijuor.  A  tiBall  qumtlty  et  fvait  it  ntvaj^  aided  |g  l^iim-t 
IbuoM  W  bt  femnud,  m  It  mUorioBy  oeodrmU*  akd  raudar*  nniftinii  i)iU 
pracMi  ihreogb  At  whole  ma«i  of  Suid. 

Aetlom  f'mutUatitk.  Whvn  liqnon  iiM  ffmi^ntfj  fnt  Ul«  me  of  lb*  tM", 
tlifty  urn  put  into  eariu  wMI*  lli«  r*r(n«nliition  ii  )■**  HCtlvc ;  m1  Onii  tlic  ImiI|;- 
hole  b  ten  opon,  aad  u  jrcitM  !■  duehnrgcd,  th«  nrrc]  ia  filled  op  wltli  a  ^rt 
uf  the  Suid  or  wort  itmatti  tar  thai  ii>irp<T4o;  att*ttittit  tUe  tvmuI  U  ttoHXl. 
An  if  tha  fluid  b«  dowtd  to  r«m>M  a  tufleient  time  in  opoii  vnmIi,  ih* 
4mIo<m  fermontation  conin  on,  whkb  elian^  iti  tt^te  nuA  uatS.  nnd  ciiiinrta 
the  lliiii)  into  cnuyer.  T)ii<  cliiin^'v  tako*  placf  mutt  rnpiill}*  «t  Ihr  ti;in|icnllilt» 
uf  about  90*,  ttmi  Uponiotod  hvtbai^njf!  the  vtrfMnn  ofilio  luqiior  by  ■tirrfii^ 
it.  nr  poiirint  H  ftoua  «na  vitii.-[  to  another.  Ihiring  dw  occtoot  (tramUlion 
the  aloohol  imlribn  oxygto  t«  a  Atgirt  that  ConrMi*  it  tutu  an  aeU  i  and  if  ttic 
Iit{iinr  which  hiu  iindergonD  ihi*  pruom  Im  ditlil)<>d,  Mtc  vJiM^r,  initMiA  iif 
ardent  lairii,  ooniM  ortr,  Siinpla  mucilage  will  pan  to  t&caottonaftmtstaiiori, 
widioui  bftiig  ptvotdcd  h]'  the  Hn<«t,  or  at  l«Mt  the  v(n«iut  ftmontathti  ia  to 
tmntimt  m  not  lo  bt  ditcomilila.  Winn  AcpriTcd  of  inucllagv  caiinnt  be  eiA- 
vetwi  into  Ttn«]i;«r. 

PulriJ  Frnaeitlaliim.  Wlirii  A^A  vrgntabli'r  roiilaia  maeh  laodiaTine 
maitpr,  iiud  th«  olhoT  circnmitiincn  necnMt^  to  fernsentalkm  are  CoinUhed, 
the  riooo*,  Iha  aeMau%  and  th«  putrid  fennenUiiioa,  lUMeod  eMch  oiher  in 
rEgfolv  order.  Whm  nucltage  h  iha  pndomhunt  princlpla  of  lh«  nmable, 
tht  a«atai»  (ttuMfttaiton,  ahofo  detcribcd,  h  the  Ant  ehang*  dbocnwnblo,  the 

tntrU  follow*  of  OMitM,  la  it  ii  alwajv  the  last,  but  the  vinoua  dois  not  appear, 
'has  dbuman  and  gluten  or*  predoninaM  In  the  T#g«>i8ble  mailair,  the  putrid 
hrmetiuiioii  onljr  i*  appaianL  Wc  havo  obaatTvd  the  progtvaa  of  a  taccWhia 
Huld,  ftom  the  rteooi  to  the  aectum  fcrawntaiion ;  let  oi  now  trace  it  to  iho 
putrid.  Wbm  vinepar  hai  bran  eomplelaly  foamed,  and  tlie  wamlh  and 
Fxpoaiire  lo  ilie  air  in  which  ii  wm  fonned  are  alill  eaatiaued,  Jt  endiulty 
baeoma*  TUeld  and  tnrUd,  an  <dbn«va  |ai  i)  etnittod,  ainmonk  llio*  oB",  nn 
cortli;  aadiinant  it  depoaalad,  and  the  rarnaiaine  fliud  learHly  ^ffcTi  ftom  water. 
Suoh  it  ihe'ehange  produead  by  pulrafaMi**  fmneniallan  (n  a  saMharin*  Riiid. 
Wb«n  nMi«  vegftUtUa  are  hsapad  togrthor  in  eoMfdoraUo  qoaniitiei,  italr 
patrelWtioa  i*  attended  with  the  production  of  oanaideTable  heal,  their  whole 
textur*  beoomet  Im*  oelierent,  thair  eolotir  dark,  and  nitrogen,  hydrogen,  cop- 
bonle  Mtd,  and  aonneniaeal  gue*.  I^agin  to  be  ovolrad.  When  tiie  putraAdive 
ptoaeaahaa advanced  to  thitatage.  the  vagciaUeraatMradbtdt  excellent  manure; 
for  It  Ii  obvlom  that  the  prindpln  of  vagaubtae  ara  llberMad,  and  am  ntAj  to 
nmiriah  tha  toed  or  Aa  root  to  which  the  muiiurv  ia  appliMl,  wh9e  iIm  warmtli 
with  which  the  daoompodtion  it  nticoded  cnabloa  tlie  eted  cv  roM  moK  readily 
to  reevlra  the  (bed  diw  oflhnd.  "Dia  potrahciion  of  aninul  lubttanoei  goea  on 
undar  ilia  lamo  dreumalancaa  IbU  promote  tb*  Mtrofoaiion  of  v^iataUn— 
hamiiBly,  a  taenMawUre  aeitlwc  hot  nor  cold,  and  Uio  mc<*>  of  the  oiKoiplievc ; 
but  It  dMingoiiM  hy  a  br  itreaiae  noitomenata.  The  praaence  of  the  olr  ta 
tht  teait  eeaeniial  patticnlar,  for  Mtrofacdon  go«a  on  In  vacuo,  iho  air  tvquiiad 
bainic  nipplied  by  the  decorapoaMion  of  water.  A  raty  unall  ^uontily  of  Bolt 
haatiiBi  putretattiaa,  while  a  eonildarahlo  quantity  remarkably  reianU  it>  and 
lb  tbi<nlbT«  nied  b  ibt  tmaamtioo  of  aniuul  food.  Tha  fliM  bdicalian  «f 
pubidketlan  in  aninul  MHIaiMet  ii  a  cadaveroua  odour,  tkait  aubalwice  beewaei 
aoA,  pale,  tlwa  gravis  hlot^  and  hady,  a  blackith  brown ;  the  smttl  at  the  Mm* 
llroe  beoomei  hmt*  ntnteoua  and  paneUMing,  ainnoeiMal  gaa  ia  pcrcMted, 
ocbtr  ctaaa  aba  atoi^  whkA  om  of  on  infboikua  and  poiaoooua  nature ;  in 
the  end,  Dia  tulatanoe  loaca  all  tncat  of  orgonlaailen,  bccuntM  dry,  aoft,  and 
raduMd  lo  a  auM  rtaaabMy  thai  of  an  aorth.  Tlw  woama  aiid  inaeeia 
BOiunny  found  oaioof  puiial^ng  lulnLaiicei  nre  not  paMduced  by  poin- 
action,  and  Ihefelbre  not  a  netratary  aonteqiaance  of  It ;  life  nrrtr  *nriti(,-<< 
but  frnm  life,  and  the  mafcola  art  iWa  bec«ui«  ih*  IntecU  from  whieh  lliay 

Srinx, diraeied  by  initincCMve  ivfodlti  their  t^  among  motiar  witabte 
r  their  food. 
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PEItRETTO.  A  mlMUnca  uud  In  coteuring  gUo;  obubed  by  the  ealrf- 
nation  ot  coontt  mi  (rawdercd  brinuun*,  cr  of  eoffV  Md  vtlf*  vUriul. 

FESTOON,  in  Arohilmhire,  ma  MnaoMait  in  ibc  form  tt  ■  gaAukl  of 
flowen.  The  Urm  ii  n1m>  KpplUd  t»  Jnpanr,  wh«ii  nufwmkd  m  m  to  fan 
«lUiitic  cutvra.  wltb  the  extreiBitin  ct  tb*  cuMb  d«p«ii<ll^. 

FfBRE  (VaoKTitiLi).  A  luiluUnae  of  groK  u«  m  ib«  uti  and  numi* 
ftctnK*.  (uinkhinc  ifan«d,  eordag*,  Ito.  For  Uimc  purpoaM  die  filameiUnut 
Mm  *t  htmf  aaaiUx  m  Mnlojid  amongit  lu;  b  Svadcn,  a  (tKng  doth 
U  mU  lo  have  been  prcpttrod  nvn  th«  aUtlu  of  hop* ;  and  in  India,  rxeacd- 
h^jr  MiTieMble  rmiage  and  cabin*  are  naacinl^icturcil  (hsoi  the  Initin  of 
Goooa  DM. 

FIBRIN.  A  pcoiIUr  ocguiM  oowp— n^  fliaod  both  in  aaimal*  and  rf  p* 
lahli*.  IhM  procuKd  hawrrt*,  jn  (ta  meat  chvMtoriHio  lUU,  fmn  annnal  nut- 
ter. To  obtain  it,  w#  m»y  hftX  Uood  ai  it  Imm*  IVont  (Im  ««iM  with  a  faundla 
«f  Iwict-  Fibrin  loon  alUchc*  ttarlf  lo  «4eh  Kent,  under  ih*  form  of  toag 
nd£in  fiUnenli,  «lii«li  boooma  white  by  waihinc  theni.  It  m  toUd,  wliilc^ 
{■•ipd,  wiibeat  tmpll,  inmlHU*  tn  water,  aoftcn*  m  iIm  air,  becaiiring  viaaid, 
brown,  and  •omi-iranaparcnt.  Fibrin  doe*  tM  murcAr  iptcdHy  whan  kept 
under  water.  Il  thrinai  on  expOfure  lo  ■  oanmderftbM  hcatt  v\4  eniti  IM 
mall  of  burning  liurn. 

Fl  D.  A  ihon  and  tliicli  bar  of  wood  m  iron,  wUcih,  fttmuf;  lhraaf[h  a  bob  cnl 
in  th«  towerpart  ot'tlic  topnuut  DC  tep-gaUuil  niaat,«u  natuig  upca  ibe  bwifla 
tre«a,*crrea  to  aui'port  iliuM  bbhU.  A  moat  laporUBl  imprortmenl  upon  thia 
pan  of  a  ihip'i  ajifiuniui,  ii  lUa  patent  lever  fida,  nimtted  by  Mr.  Hoi^  by  onaaaa 
of  which  ihipi  may  ittilie  thHr  lopn>aata,ol  lopfaUantnailii. Atony  moMCBt,  in 
be*  tlian  one  niliiulr,  and  fid  them  ^aln  ta  Um  thaa  ftro  mbiutM.  The  lever 
lidt  oonai*!  of  two  powerful  loirr*  of  tfao  Snt  cIbmv  itatkig  tq»n  iron  plalea  or 
oama][e«,  boiled  uiKin  tlir  iipp<r  lurfoM  ef  ibe  Ircttla-lrMit  and  euiying  iko 
gudgroni  or  tninuiuTH  wliioli  form  tli«  flilorunu  of  ih*  levett ;  thoae  gudjieaia 
pu)  tbnHL];h  i^irculftT  noichc*  cut  in  the  unptr  side  of  the  tevm,  and  that  part 
of  thv  levuni  wtiuOi  miU  upon  llic  plnti  bring  foitDod  into  ibe  are  of  a  oirclt^ 
of  which  llic  i^di;cant  am  tile  centre,  ihi'  wbole  weiglit  of  the  naUi  ia  tup- 
ported  upon  tlie  catrui^i-4,  initvnd  of  ujhiii  thn  Atknim,  wbkh  mnoly  ttrrea  ^ 
a  centre  of  inulioii.  Thi»  oppration  of  fidding  a  man  U  ai  follow* : — He  mart 
bcinj;  twayed  hif!!i  eaout;li  lor  the  iliort  arm*  of  the  leveta  lo  enter  the  IU>b«b 
(which  ta  delt-ndrd  b^  a  very  itoiit  itun  plate),  the  looter  ana*  are  dtpr«a*bd  b^ 
tackle*  bookiMl  tii  tin'ir  nxireiniliR*  until  they  attnn  a  hDiiaontal  podtion,  when 
tlicy  arc  lecurod  by  luhing*.  To  itrike  a  inaat  flba  Ion  rapo  boinc  roer  and 
rnndD  liul  below),  all  that  ii  n«cn*ai>'  i*  to  alack  tin  Uabuiga  until  t&e  Mrain  h 
briiiiuht  upon  the  top  r<w<-,  and  then  lo  l»w«r  away.  Th**o  palccit  lever  6d* 
may  be  applied  to  any  itiip  without  any  aUetalioa  in  her  tope,  maal,  or  Ad- 
hal»;  and  from  tlir  rapidiiv  and  MHalaly  ofihcir  oparatioai,  an  ealcuUted  to 
render  tnoit  iinwirtani  iHirvwa  lo  naeinMn  in  ihe  moat  trying  eiUMiioa*,  whsv 
dupnlch  in  ttriViii|;  a  mart  may  be  tf  euenlial  contequrnce,  oi  In  the  cm*  «f 
a  Kliorp  aliip  fp'ouudinf;  upon  a  rapidly  lolling  tide,  in  galva  of  wind  at  tea  in  n 
dark  night,  In  the  oinf  of  tiM-ln^ciiig  a  (»t>rn>i*(  juM  above  tSe  rap,  when 
ill  chaic,  (lie  l»vnr  fiilt  will  be  found  invaluable,  nn  the  topmau  maf  bo 
intlontly  lowered  until  the  part  which  ii  aprung  ii  below  the  eap^  by  j^uH 
ahuklng  lh(i  vt'incl  in  iliv  wind  Air  half  a  tninuie,  when  oU  wUl  be  aafe,  and 
iili«  may  Iw  krpi  on  licr  vaiirae  again.  So  acniiblc  were  (he  Loida  of  the  Adaal- 
ralty  of  the  utility  of  this  invcniioti,  that  they  ptud  to  Mr.  Itoteb  a  laifo  «n> 
for  the  UM  of  it  m  ihu  Hayal  Navy. 

Mr.  Roi«h  liM  tub««queiitly  taken  nut  a  patent  for  n  prop  for  ii^iporting 
inoita,  by  which  the  ttrain  ii  tronifcircd  from  the  trritlc  trcci  lo  the  lower 
nuut.  just  beneath  the  top,  and  act*  iti  a  direction  netkrly  vertical.  The  cut  IM 
the  fotlowiiij!  p»;;u  irprcwnt*  Hii  ciiitltni^  iki'tcb  of  tlip  npjHinttu*.  fl  ii  the  top- 
maitl  fr  the  l»uurnuwt{  c  the  fiili  (which  ia  a  itron^  piece  nftimbtr  fixed  lo 
the  loww  mui  lo  itrcngtben  it)  (how*  in  dotted  line* ;  J  the  ehceki  ol  the 
town  Rual,  ou  which  are  fixed  ihe  lr*«ll*-tr«M  e;  /  the  Od  of  lb*  lop- 
nart;  g  a  bolt  atajr  In  tlie  lop-nauti  A,  rAr  iMwpaltmt  /irap,  bolud  to  tha  heal 
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«r  the  top-miut  by  m«aiu  of  mi  fran 

plnU,  Koiinvi^iftl  ift'Ith  ilie  liingo  joint 

upon  whii'h  i(  luriii,  the  otJirt  viid  rest- 
ing in  an  aiigiiiar  cnvity  made  to  rncvlvf 

it  III  Il>«  fitli  n!  (lie  lower  iiiut ;  i  ihowa 

the  pouiioii  which  llic  prvp  uke*  when 

the  i«p-nM(  b  bdng  nixd  or  l«>«rMl ; 

th«  oujvnd  dolUd  Un«*  o  «  rcptCMUt  the 

form  into  which  th«  IrMtW-treci  ordi- 

lurily  btcoine  b«at  by  th«  aolion  of  tlia 

tupmott.     7'bi«  luli^r  ciFoGt  ii  owing  to 

tlic  tiMttc-lmi  havinfc  to  tupport  tb« 

whole  ireiglit  of  tha  top-mut,  with  it* 

•ndi  rMting  u|>on  lit*  trndo-VcM.    To 

llie  VMghl  U  to  be  oddcd  the  tort*  ot  '^ 

ihe  ntinil.  wliioh  boi  a  Icodmey  to  tit- 

vrvHtv   lliut   rlTvct   in  a  tviifold  dagnt, 

eipcciiJly  when  the  inclined  potitiao  in 

nuieh  the  mniu  of  most  ihipa  are  pUc(<d 

b  taki-n  into  coiitidvrMion.     If  iriitpAd 

of   tlio  Rd  and   tho  tmtlo-treci  hoving 

to  wilhitiuid  all  Iliii  fbne,  the  titllt^  prop 

A  bo  put  into  tlio  cavity   uf  tb«  AiIi,  it 

will  bv  KCCin  chat  nearly  the  wIidIc  of  ic 

i>  thereby  thrown  diagoiinllv  upon   ll» 

lower  mait,  which  ii  well  abw  to  tUBlaio 

il- 

I'lLAMENT,     Thoio  extremely  del^ 

tale  tlireads  of  animul  or  ve|r(tMblo  pro- 
duction, tucb  ua  are  produced  by  iha  •llk-wavm,  fpider*^  flax,  ntttles,  Ik.  ;  by 

the  cornhirifttion  and  twitting  iif  wtiicb,  thread*,  cordage  and  clotb  ut  madA 
FILE.    A  steel  inttrumeni  employed  tea  ahaning  or  grring  •  (tnoolh  uir&ca 

to  ortivln  miklu  of  metal,  bunr,  wuoJ,  &i^  The  varictiet  of  file*  are  Tcr^ 
eitunxlro,  brine  tajirtnly  ndapird  to  numcroiu  diiTerciil  Irad««  or  bratichet  of 
nijknutacturc.  There  ii,  however,  an  immenBe  variety  of  liln  which  arc  arrpln 
ciible  to  geiMTal  purpuiei ;  ihte*  an  lUttitigtii'heil  by  the  termi  of  flat,  half- 
round,  thite^Mare,  Hur-ii]<iBre,  round,  hAnd,  nilliir,  eanl.  and  other  t>'i-!inical 
nanui^  which  denote  ibeii  tmunne  (eetional  ofiape ;  then  each  of  ihcac  Hhapca 
may  b«  lingle  ordouUe  cut  i  ihaf  ii,  the  DOtcbe)  or  iiicitiocii  made  upon  then 
may  eonaiit  of  only  on*  Mrlii  of  parallel  Unci,  technicniiy  eiilli4  llnutr,  or  uf 
two  iCTJct,  in  whidi  the  line*  or  incidoiM  crow  eaob  other  diagonally.  Tlita 
agiiio,  cither  of  tbeae  latter  may  be  of  different  degree*  of  eoanenea*  or  line- 
n«»,  denontiiMrled  ia  t)ie  trade,  rough,  bMlard,  teoond^ul,  and  Knouth ;  the 
latter  trrni  indicating  tectb  to  fine  and  dote  aa  to  prodBCC  upob  racial  a  rutfica 
nearly  imootli,  and  requiring  only  the  add  of  the  «unu*tin  to  polish  it.  It  ia 
tiieu  to  be  undentood,  tlini  each  ei  thete  daurM  a»d  luiMltt,  or  moat  of  ibnn, 
■TO  mad*  of  lengthi  diflbrJng  from  two  or  three  inckia,  up  to  Iwenlj  inchea 
long.  Even  tbca*  ate  not  all ;  then  are  alao  a  numeroui  elaM  of  taape^  whicb 
hare  jagged  teeth.  Mid  arc  chiefly  UMd  In  working  boo*  and  hanl  wood* ;  bIm 
nibben^  which  ore  great,  heae^  aquare  Bin,  uaed  ny  miitlii  aitd  othett;  and  a 
peculiar  ulast  of  heavy  file*,  eliieBy  tued  by  miUwrigka  oad  eiigbaecn,  fecnung 
■  nedium  bMneen  nibben  and  fliec  of  oHiaaty  tfaicknen;  Mtidea  a  great 
I  Vlriely  ef  e:iiieiD(ly  d<licat«  Hie*  of  tho  beat  elcal,  ua«d  bj  v«lclunitken  and 
alhera.  When,  ihntoforc,  it  ii  coniidend  Uiat  A«  flia  nkanu&ctiira  tliM 
tmbracei  several  ihouMJid  diatiaotioni^  and  that  maDV  thotuanda  of  Cuniliea 
■re  cuiuiaiiily  employed  in  their  hbrJcaition  In  the  nergUKmitiood  of  ShuSdd, 
Birmiligbani,  and  oilier  place),  an  Idra  of  the  citent  aod  tmpotlance  of  it  may 
be  formed,  "tho  tlctl  employed  for  filet  it  rMpured  to  be  veryliani,  and,  in  eon- 
arquence,  undeT^oei  a  lui^cr  pructaa  in  llie  convcrMon.  and  i>  ntd  to  be  double 
cuuvi-it«d,    Thd  wry  bcaiy  blca  an  caiMti  of  llic  in/orioc  iiiarkt  vT  Idiateix'd 
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■tnl ;  those  for  iliarppcilnj;  the  tcplh  of  um.  unci  tlic  taot«  dvllcalr  ilnilf, , 

iiiaile  ei  cul  sti>r1.     Tin-  it^l  it  ercriuiuly  ilrawt:  at  iht  tih  tiknimff  iiiia  r , 

of  •  *uil*bla  (is*.    The  Ami  *nJ  ihr  iqufira  fi1«s  or  nude  whoSj  vltb  ibo 
hammw  uid  the  pbin  anvtl.      Tvo  uorktncn,  onu  mJIiJ  th«  MaW  Dm  othvr 
tiic  iirikcr,  u«  r«]tureil  in  Uw  fotgint;  of  hc»vy  filo,  the  •m4tln  bnug  for^d. 
by  oiiv  iti'TViii  oiil^.     Til*  SDvU  M  jiruvlilvd  with  a  groove  for  tli«  reccixion  itt 
btmci  or  Htm,  winch  ok  uicd  for  Iho  purpotr  of  mtging  tlio  halAnxuid  and 
thret-imgled  (ilei.  The  half-tound  hoii  Fonuini  a  holkm-,  <rhkh  ii  th«  Wf  meut 
of  s  >iihiTf,  Iru  than  half  a  clrvlv.    Thai  titml  lor  the  ihree-angird  lil«  hu  « 
Ixnllov  Roniiiitiiig  of  liro  lidut,  tfrniiiiAlIng  in  an  tnel^  M  the  U'lioin.      Ii> 
furgiiig  the  Iinir-roiuid  file,  the  itccl  i>  dr.iirn  nut,  oi  if  inlcndRl  Is  nuki>  a  fliii 
fiii^,  it  u  tliru  liii'I  in  llie  dia  and  hami'ioud  till  (he  uiidertiik  becoi»n  tduikL 
'I'lic  >ti>i>l  Cni  Ihu  triunpilnr  fliea  an  ti\ui  hiui  tifiiAtv  Todi.  The  pail  (o  fiirnt  tjie 
file  !■  lint  dmwn  out  with  the  Immmrr,  ni  if  intended  lo  fotni  a  Muarc  file ;  il 
t*  ihon  jilnfed  is  lli«  die  oil))  unf  uf  ()i«  angle)  dpwnmvdii  and  by  ilriking 
upon  tha  ap|KMit*  anel*!  tiro  (Idn  of  tho  aquarr  at*  fimnnj  !ntc  oop,  and  con- 
K^cntlj  a  tbr«e-«rd«d  Ggwe  produced,  which  it  pcrfnttd  hj  micwsdvrl)' 
prevratine  the  thne  ndM  to  iha  «e(ion  of  llio  hnrntQer,     Id  forming  (lie  Uttffn 
et  miNt  ltlt%  it  b  uocMaai^r  ^  mslto  tlia  tliouldm  prrfbclljr  «i]^iihiv  nad  ah«ip. 
Thi*  il  perfinmed  bjr  cutting  into  the  Gle  a  liUle  en  both  tidn  iritli  a  cliiinli 
and  aftentiirUi  (Ituning  out  tli«  pkil  id  niwked  oiT  to  fonn  thp  tang.     After 
fating,  sill)  [iri'vloitii  Ir>  bi'ii>j>  groiiriit  iinil  cut,  the  Alt*  T«q>iirr  tn  be  aniicalrd. 
llltl  proecM  11  generally  performed  by  pi'in);  up  n  ETcnt  quantity  li'ei-lbrr  in  A 
fiifnuce  for  the  puipM'',  uid  hratitif>  tlirm   ted   hul,   itifTrnnK  liieiD  altep> 
wHrd*  lo  009I  (lowly.    Tliit  m('t>ioil  of  onneuUng  filcf,  niiil  Iii^rd  any  ollifi; 
orticldi  in  which  grtnl  hnrdnen  i*  rcquiiite,  ja  vciy  olijcctionablr,  iIimw  tlia 
•uilaM  of  tl«cl|  wlirii  htwiloil  rrd  liot  in  ll)«  open  air,  il  hi  liaUi)  lo  oxidsdon. 
A  miperioT  ii;elhud  iif  aniii'nKiiji;  i)  pr>wc>od  by  «imiu  fila-inftliutt;  aqd  unce 
hnnliifiii  in  a  Hie  la  ao  Fiii-iiiiiil  a  pmpcTiy,  tlic  prncfsa  ought  to  fas  MBcndly 
udopicdi  Thia,  nirthod  cuotiiti  in  plnciuj;  the  filci  in  an  oren  or  Inura,  having 
3  cImc  covcTi  and  (itlim;  uo  the  inturtlicu  wilh  i.in<l>    The  lire  la  made  (o  play 
u»  every  aidu  uf  lliu  vcaicl,  m  griuIuAlly  and  la  unifurinl)  m  powihlr,  lUI  thtf 
vhnio  niOM  bcoconci  red  hoi.     TIic  lire  ia  ihcii  (tiMonlinued,  and  the  wtmlo 
niScrcd  tu  cool  bcfui*  the  cuvcr  is  rrmuved  from  thv  trough.     Steel  annealed 
III  tJiit  aay  i»  purbctly  lirt  ftoui  that  e<'idy  aiirfacf  nr<|iilivd  In  llio  open  nr; 
■ind  if  uikU  coriiclc  he  pcrftclly  aiirrijundi'd  with  the  mid,  and  llic  cMvr  nM 
rvinoved  bcibrc  the  steel  la  cutd,  the  surfuce  iHIl  appear  of  a  illNiy  whiU 
(xduur.     If  the  aluel  bu  tUApcctrd  tu  b»  too  kind,  (taw  eoniainlng  tew  liula 
tiwlioii,  ))oudei«d  chnrconl  mny  be  employed  ijiiiod  of  sand,  or  aaad  mhctd 
laiili  chatcoal.     In  tbia  cue  the  file*  ahuuld  be  >tmlili«il  ulletnately  with  die 
vliAifunl.  ill  iirilvr  diiu  thit  Mira  convertioii  may  bn  uiiiforni.    Th«  next  ihtn^ 
U  to  ]ire]mm  (liv  fiif-*  IW  cuttinij,  bv  making  tlic  nitfoce  to  contain  the  ketb  aa 
kvel  .u  ptikiiblc.    Tliix  «aa  fotnicrly  ejected  by  filei,  imd  ilir  tuootat  it  called 
■liipillg.    The  swna.  it  Ktill  pmctiwd  by  ibo  Lanca«hirw  lilo-iiiMCn  (who  otml 
ill  ihc  iniiAitfaiiturr),  and  by  othen  not  havini;  the  convenience  for  grinding. 
Tile  Kr«alvii  qii^iitity  of  filos  vc,  lioirever.^nMiiH^  lo  piepnre  them  far  cultiiif. 
The  ikiiMit*  oiiipli'fvit  f<ir  thi''  pi,in>(»e  at  Sheflluhl  trr  of  n  eutnpacl  and  iliwp 
liixtiiri',  of  f-K'Jii  diiiiMi'lvr,  lUid  alioiil  eiglit  inchca  brond  ovrr  the  face.     Wbta 
uard,  tlie  turfiicc  i>  kept  ininierM-it  in  «  jIlt  ;  the  ^'nder  sica  in  tucli  apMalkei 
us  to  liuin  ovur  the  atunt'.  whilit  lia  niodoii  it  dirrcli'd  from  liiui.    Tin)  iieM 
[■ta««M  1>  llial  uf  cuilii-g  the  Alo,  ithivli  i*  performed  ^  innutt  of  m  ohbd 
and  hMnmnr  on  an  anvil.     The  vhiicl  and  hnininer  ate  of  Rich  a  bm  na  tllo 
•;ie  H  .   iliu  lilc  Tcqiiirv.     'Die  fil«-cu(trT  ia  alto  provided  «ith  a  Jeather 

tiiuji.  I'l  <n-tr  (-afh  end  of  the  I1I<',  and  pnnce  reuiid  hit  feci,  whicli 

nil.'  itDiiinu  I  u  uilo  tlji'  ilrup  on  e«ch  aide,  in  the  name  manner  as  stirrupa  ar* 
lued.  li«  tlieiuTotv  aitt  01  if  he  were  on  horectiack,  holdmg  hie  vhiae)  oitli 
viie  hand,  .-uid  hit  hnninier  in  th«  othrr,  nt  the  minie  time  he  weiu««  tlio  Ale 
111  ill  pl.kee  by  the  prtuiue  of  hit  feci  in  ih<-  itirriiii*.  While  tlio  point  uf  lliv 
lUo  ia  eiiitii>{>,  the  ttni]>  piLim  ovrr  one  [urt  ofilhe  file  only,  wlule  (he  poaiM 
real*  Vftn  tliu  auril>  and  the  taiig  upub  a  prop  011  Uiv  ulbcr  aide  of  the  eUnji. 
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When  one  thla  of  Uw  Ala  w  mn^  «uC  a  Sm  flia  la  ran  lUgluly  ovn  tht  Uvili 
la  tak»  ftwa;  iIm  (MiglKiou,  wbRD  thif  aro  I0  b*  doubla  cut ;  ud  uiaQia  M 
4n  ibm  CM,  GtoMMn  the  fixrmar  Moiljr  M  right  aagtc*.  Ths  fib  m  iwir 
Bnulied  on  mm  liik,  okI  it  >■  uvidnit  lliat  tha  eot  aidi  bumI  U  UM  i^xm  tbt 
ban  anvil  i«  «ui  tb*  oiltn  A  flal  pWca  ef  an  aUof  «f  t«a4  and  tin  u  iliara- 
Gim  in(cTp<M«d  bviwcvn  the  aerrftUd  mfaoe  sad  the  laTil,  wbiU  tha  othat  >iiU 
ia  out,  «hiob  oaniiriclely  jtretirrvM  llie  tide  pnviouily  gut.  Rm|!«  aia  out  In 
pMcltaly  xHq  mm  I  vAVi  u>iiig  «  triaii^ulu  punch  initmd  of  a  &>t  ehntt.  Th< 
an  in  oiltuiit  ■  nuo  ii  lo  pinco  every  new  loaih  ci|ii>OH(«  lo  a  vaMot  ipaM  in 
thu  Ailjogiiiiii;  rvw  u(  Iceih  Th«  Isnt  miJ  inual  liiijiortaiil  jiarl  of  filv-nuking 
ii  th*  tunlunin/  thrm.  In  cl{i'>:im^  tliit,  ihmc  tliinn  VB  ta  ba  obMmred:  lit. 
To  prawu*  tbe  fik  on  ilio  lurfocc,  wiu  to  prcvciiiit  from  bciiij  oxiikled  brtte 
■imMphti*  rnhtn  the  file  in  r»J  boi,  wtiicli  vUiiet  would  nM  only  uk«  <4i  tba 
•buniwa*  o(  iha  loath,  but  mtKlui  tlm  whoU  aurfaca  10  roujcU  ilut  the  Ut 
wouM,  in  a  liltJc  liaie,  bvcomo  cbg^cd  with  tha  «ufaMance  it  huU  lo  vork  up«a, 
Thiaia  Kcompbalitd  by  laying  aaubnUaMon  iha  uiriaMeoMiulatf  of  Mlldiir 
tvlr«d  in  aBlor.  aitd  *lll&nLHl  with  nia  jponn^  or  coainum  floun  Whan  h  fitac^ 
tbi>  fotnu  ■  kind  of  vnniitb,  wliivli  defend*  the  hmIoI  from  the  aaCioo  of  the 
air.  ill.  'llie  li«at  ought  tu  be  wry  niiifotmly  rad  thMUjhout,  and  Ilia  aMer 
i«  vllich  tl  b  qucnchcu  IViih  and  ould,  lot  tho  purrpooe  of  gitinz  it  the  piojur 
dc|Teo  oT  hnuwM.  And  bullf,  the  manner  of  immefiioo  it  u7  gnat  import- 
anoe  (o  prevent  tlie  lilea  from  vaiying,  which,  in  long  Ihin  AIm^  it  ivty  didi- 
«mIl  Albir  iIm  Ue  ii  proiicrty  hi>at«d  for  tho  purpoK  of  bafdcninji,  it  abonld 
be  conlnl  ni  wan  w  DoMiUe.  The  iDoW  oommun  method  of  «flc«liaK  lhi»  it 
by  fjucnchinj:  i(  in  ilie  ooldatt  water.  AU  fSin,  aHtpt  iha  Utlt«ouad»  tbouU 
br  iiimi<-niHl  iivqH-iiiliciiiarly,  aa  tlowly  «•  pOMiUo,  to  diat  tha  ■VP"'  pat  tbaJI 
not  cDoL  Thn  niiuitj^mrni  prarenlt  the  file  from  wBjpiag.  Tha  half-mind 
fill!  luuit  bo  <iu«uelii-d  i  11  th<  tame  tteady  maatMT,  but  at  the  fana  time  Ibl  it  it 
kqil  iHirpondicuIar  lu  ilie  turfaea  af  tht  waur,  it  imut  be  maved  a  Utile  hoo- 
Eniitalty  m  tha  direction  of  the  round  «da,  otberwita  it  wili  bfeumt  crooked 
bnv-kwardi.  When  tha  lika  aro  haTdme^  they  are  bniihed  aith  ualer  and 
i-'Ap  duat,  the  lurfaoe  becoming  of  B  whltitb  givy  ootuur,  lu  ftt&etij:  frve  from 
m^ntiun  oa  \ji-tatr  It  oiu  hntled.  Thay  inay  lifccwita  bn  <llp|wd  in  limewatMr, 
niiJ  dried  bcAito  the  firo  m  nnidly  aa  poamble;  after  which  Ihay  ^ould  ha 
iiil'bvil  ortr  with  eJi(e  oil.  in  whieb  ia  muted  a  little  tuipontinr,  and  than  ibay 
iitv-  liiilihcd.  To  preterro  tham  for  ute,  or  pack  ibctn  ftr  talc,  thuv  ure  wrapptd 
ill  iidut  oiled  bti>»B  paper  in  balMoaeu,  ibe  paper  intcrpowd  brdvem  eAek 
I'lvvtotfaig  tajf  Enjur}^  lu  tlie  ofpotod  tMth. 

The  operntion  of  uiiiplo  Ala  cutlins  *««ina  lo  ba  of  inch  taay  par&iTm«io<v 
t)iat  it  hu  fur  almoM  two  eentiuita  horn  a  tort  »f  deiidtnUum  10.  oonttruct  a 
iiiMhiae  upetfcnn  that  which  li  not  onljrduna  ailh  ureal  GwiUty  by  the  hind, 
but  niih  wonderful  cspeilHion.  It  It  aaldL  that  a  lad  not  vary  axpaflMiced  in 
tl>i>  buiinnov  mil  pcwluce  witli  hii  hasimia  and  cbbrl  nearty  three  bundnd 
t<ftb  III  a  tnisiuc.  With  retiiaol  lo  ntadhinerr.  Maihuiio  Jontta,  rn  a  wotk 
•-iiiiitod,  t.a  /U«fa  Ounrtun  dt  tArt  it  Srmrur,  paUitbad  at  La  PIkkIiit,  in 
Ai\juu,  ia  1437,  givM  a  drawiRK  and  deteriptioa  of  eao  in  which  the  lite  It 
rinaa  alungb^  tluAi  by  tnasi*  of  wht«t-«ork,  and  ibe  blow  ia  pren  by  n 
liiLniiTicr.  Tlirrc  nre  icvoral  machinoa  for  thla  putpote  in  tha  Atadma 
apf/tmtvia  par  rjfaJtmif  Hof^e  lU  P«rit.  There  ia  alw  otic  publltbed  la 
tbo  •ivuiid  voliiino  of  tlu  Tnmtadhiu  rf  lA*  ^<a«ricaa  PUiianitieal  Sotittfi 
and  a  palmi  wiu  ulcn  vut  by  Mr.  W3|iani  NKbabon,  b  1902,  for  ilia  aHna 
objaol.  Prow  Ihu  kitoalctlge,  (alei>l,  and  aariduily,  ot  the  totf -niMtioned  mmitor, 
wa  may  bu  aaund  Uiai  il  mat  n  vary  tlaborala  aad  judiolouidyrcaiutiiMtcd 
machine';  ncvertltcloa  it  wu  found  wantinjt,  and  ncvar  got  Uiln  pMCticd 
f)|>  I   '  liln  tlteNforc,  ooDtiaue  lo  be  cut  a*  they  were  a  ccntnry  1^0. 

I  Italian  thai  «|ip«ara,  at  ftnt  thouclu,  eximuely  liniple,  but  a  Dlila 

111  I    of  the  autgoa  will  ooovinco   the  reader,  (a*  it  did  oHrtclfa* 

'11  <  "Un,  alien  vr  dciisned  a  machine  lor  the  purpoae,)  that.lt  aboiuadt 

uj — 1 — lift,  which,  ihiHigh  iirobably  nut  of  hu  insupcntblu  nuturv,  oic  uadi 

oa  uall  br  uurciiiitiiDj;  Muity,  ilw  dcivtwn  of  Hiuvb  ijtn,  odd  tbc  iiKuning  of 
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■  vMiUMMUa  cspauM  la  MMMpHiL  No  hub,  Ui«ral!mv  ihaold  ondcitakc  U 
who  fa  not  paiptwti  oT  obnBdaBt  capiul,  Iciwrc,  and  eoiw*iiwtiTc  ikiQ.  In 
llie  opxralioiit  of  GJiD^,  tli«  OMnFr  nit  <il«a  an  alnj'*  to  ba  «uct««Jrf  hjr  iho 
DnfT,  «ad  the  |t«MnJ  ruk  ii  lo  Itwi  bnry  on  (h«  fU«  in  ihtuMHiK  it  fonrard, 
btcauK  (he  te«th  of  llie  file  are  made  to  cut  lijmnli :  but  !■  dnwisg  llir  01* 
ba«k  a^in  (■>  make  ■  tMond  alnikr,  it  ia  lo  be  lifled  joit  abore  ibe  wotk,  to 
pvitnt  ill  ciittinf:  or  rubbin|c  ai  it  eomr*  bael:.  lift  fiu^  lik,  cr  o  tubbvr, 
Krrn  lo  Uke  oH'  ihe  tn«t  uneven  put  of  the  worii ;  tbtn  (btlom  tbe  Aoitonf 
il^  lo  ivdura  tlie  lile  ouU  or  tcmvt  at  ih*  nnieh  file,  and  next  niuallj  a  mualii 
file,  1«  rrmora  tbn  •octfn  of  ibo  baalar^  aiM  pnpara  iho  votfc  lor  ibe  \im- 
Biifaer,  if  it  it  lo  be  eoliilknl. 

FILLAUREE  WUKK.  A  kind  o(  vitTicliRieiil  uci  ^lil  er  nlrcr,  WTOU|tht 
delicately  in  iii«nn*T  ofliltlv  threnili  orgratiii,  or  both  intctmiKnl.  In  Sumatra, 
aianuracturei  of  tliii  kind  arc  enrriod  on  U>  vny  gmit  petftctiun.  But  «hat 
render*  (hii  a  inaltrt  of  fml  auriowtjr  ii,  that  iho  tool*  nutde  u*e  of  afc  very 
eoanc  mid  clinni;'.  The  jtold  14  mdioil  in  a  cni«lU*  of  ihci}  oirnfareaiog,  an« 
instead  ot  bcUDirt.  they  hloir  wiib  iheir  noulba  tkraugh  a  piece  of  bamboo. 
Thejr  draw  and  flatl«ii  tli«  wire  in  a 
manner  limilar  lo  that  of  Eurojmai.  Il 
ti  then  twiUtd,  and  thiu  a  llnwcr,  or  the 
■hap*  of  a  flower,  U  formed,  Patterai  of 
them  or  of  foliafje  arc  finii  nreparrd  on 
papcr.i)fthericeofihci>old|>kte on  which 
tlie  fdagree  t»  Ci>  be  laid.  According  tn 
ihti,  iliey  begin  to  dbpoat  on  the  p)al«  tlio 
l«»cr  eainpattmenti  of  tiio  fbuue,  fbr 
leluoh  (hey  me  plain  flai  wire  of  a  laiicer 
•ize,  and  lUI  iMm  up  will)  l)i(4rlo«VM, 
A  gehuinoui  lubttuicc  in  avtA  lo  fix  tha  ^  ] 
wurfc,  and  after  the  leave*  have  been 
placed  in  order,  and  ituck  on  bit  \>y  bil, 
a  Mldrr  !■  prepared  of  gold  filing*  aud 
borax,  motitencd  with  water,  nbiJii  ihev 
■trew  over  the  pioie,  and  tlien  putiing  it 
on  the  fire  a  aliorC  lime,  tli*  whole  becuinea 
united.  UTioii  ihc  t>1*);rci'  ii  liiiixlied.  It 
it  cleaned  wil)i  a  colution  of  ult  and 
alum  i>  WBlOT.  Ilie  Chinete  make  moH  of 
their  HUcrM  of  tilver,  which  look*  T«ry 
elegant,  but  ii  deficii-nt  in  (he  extra- 
ordman'  delicacy  of  Malay  work. 

FILLET,  in  Arcliilucture,  Ua  fiurrov 
reetanf^arnunilding.  In  the  nictnllie 
ftamiug  of  maehiiiery,  narrow  moulded 
alip*  or  AHel*  m  put  in  the  angUi*,  (e 
Ibciliiate  the  caiting  and  alrcngtnca  tho 
■liucture. 

FILTRATION.  AptooMaforftmtaig 
liqiiida  from  jiaitlclc*  held  in  nupenuon 
111  ihem,  by  uuiiiij;  ihem  to  percolate 
through  variout  poruiu  lubctaucn.  which 
tntcTtepI  the  iniulul'le  tiiittter,  but  allow 
apamiKe  to  the  liquiili,  which  are  thereby 
rtnditvd  clear  mid  traniporrnU  The 
INUpoM  I«  which  Hllmtiun  i*  most  vx- 
lenaively  applied,  ii  llic  p>:rillcalioii  of 
valer  lordomealic  purpo*c*;  and  from 
llie  importance  of  uur*  water  as  rrgnid* 
ibe  prcoanration  of  hcaUh,  and  frmti  ilie 
general   compUiut*  of  the  inipiuiiici 
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■boaniting  la  Oia  intl«r  (uppllr'l  by  llio  iltfll-nnl  onmponiM,  tha  nibjact  hiu  of 
Ute  axcitfd  iBUcK  Mtcntion,  and  a  variely  of  fUtoring  a|m«nilu  bavo  been  oSemcI 
to  ttw  Mriilw,  MDW  tiw  Dt  wUch  wB  prvpM*  ■»  mchm- 

Th«  snt  of  thcM  nwehliiM  wturti  w*  tbaU  IKitiM  b  McNM.  WliiU  and  ArriiM't 
"«r[iricialiprinR,''ui  vhichlhc  iralciii  mude  lo  6llruc  upwardi  by  id  proHUTo 
uaiitit  (he  under  iid«  of  a  iton^,  tbc  (|uaDl)ly  fitWreil  deiimding  upon  ihe  arts 
a  tb«  MOfiB,  and  Ik*  h«l^bt  or  lh«  rnwrvoic  rmm  mlii^  [bo  waUi  dciWirfi ; 
but  wUh  ahoMl  of  3i  feot,  which  can  W  obi.uiicil  in  ni«t  hotud  in  Lendoti.a 
•tooe  of  10  isebM  Mpiare  will  filter  nfoHy  ihirty  KaUons  jwr  linur.  'Flic  on- 
^nviiig  on  tbo  ojipcnto  pigo  •xhlbiu  a  v«rtirs1  m-lMiii  «l  tb«  afiparatu*.  « 
II  ihe  cidcm  whicli  TMcim  tbo  water  in  it>  impiiir  <Cnl«;  it  ba«  •  ball  float 
and  Irtcr  lu  keep  a  mnitant  iieod  of  watrr  over  tlic  pipe  h,  aud  Ukewiw  lo 
prevent  aciy  air  p«»ing  duwn  it  Tlie  pipe  t  h  m  itbi>wii  brokrn  off,  tl>al  |]ia 
t^aet  bftwpcn  may  be  coiiiiid«r(>d  ni  of  *n^  rmuirrd  Icnjtih.  To  Ifae  tow«r  (nd 
of  the  pipe  there  ia  a  no«le  e  tbrouKh  whiuh  Ihe  pipe  puM^  wlucli  caate*  tlio 
water  I*  ahoot  up  againit  tbe  under  lurCtce  of  the  nlwring  (lone  /.  TbMngii 
thit  lUino  the  wal«r  ooxct  with  frtax  npidiiy.  Wring  the  aniBtnleuW  and  Mmr 
impuriliM  in  the  lower  part  or  fattSD  «  of  th«  machinr,  frooi  wlience  they  aro 
drawn  olT  noouionalljr  by  the  cock  g,  and  carried  imay  by  lh«  wiwC*  m-^  A. 
Whm  Ihe  filterrd  water  'iitof  in  ib«  re4ervolr  above  (  lo  a  certain  heiKM,  ihe 
fillmtion  it  dojipf  d  by  the  riunjt  of  the  ftoftt  t  whldl  by  iti  lever  or  rud  n,  ihtita 
n  riH.'k  0  in  tlic  nipjily  pi])i-.  Wbvn  the  ilone  lion  becnme  cliargtd  with  a  d«fio*il 
on  in  under  lurtaco,  it  u  cnpnlili  of  bring  flcnniixl  by  the  Kn(»er  *  wUeh  w 
lumfd  Toiiiid  by  nirant  of  n  huidlo  ihown  at  the  bottom  of  the  TMnrvdr  k, 
thr  axil  piuning  t1iroii|:b  the  atone ;  prDvition  ii  thu»  made  foe  reviving  the 
fillcrintc  pTtipcrtiea  of  t)ie  atonr  wliriivver  rvqtiired,  and  with  very  tittle  IrouUr. 
A  very  old  conlrivniice  for  filicring  wnter,  liul  whicli  hai  beeo  the  oTlg:in  ot 
siofi  of  the  mare  recent  anparatus  for  tbc  purpose,  comiitt  in  n««rly  flUim;  Iho 
two  Utcs  of  a  pipo,  bniMj  either  o^melal  ai  in  Fig.  1,  ur  of  wood  aa  in  ^.  2, 
witli  wuhed  Hnd,  Imtjn^  mmly  a  ipaco  at  &  and  <  to  rtcrivc  Om  turbid  water, 
andacotlieralaor/tbTihtfllimd  wamionin  off  by.    Tbe  chief  objeetioM 


to  thiM  inuliinM  I«,  that  tbey  aoon  bo^alIl«  foul,  and  conKqticnilv  dmIsm, 
until  retlored  by  dsuitin^,  and  thia  laak,  •■  noerally  perl«nn«d,  u  fueh  k 
luburxiiih  trdiiiuH,  uid  atoHtof  <m«,  that  ibMe  nlien  are  luually  abandoned  in 
B  iburl  tiiiii?.  Till!  olMeetiiHi  anna  to  be  obriaUd  in  the  airangemeM 
aliown  in  the  cut  on  tlic  l<illowii^  pi>t!#-  a  I*  a  barrel  capable  of  b*in|t  lumod 
Tviiiid,  bul  rrnderrd  lUiionoiy  by  pin*  paaeing  ihnogh  the  extranitNa  of  their 
bearit^i  at  *  A;  c  ii  a  UhI  u(  mmI  oocnpj'iag  aboW  onc-ih^  of  i^e  caak  \  il 
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I*  (li«  «iml»  pip*  or  hw*.  («n»  flpxiTib  lube.)  whieh  «<rfMli  fhr  liiiMil  ««<»| 

from  a  nwrvuir  abov*.  Inio  Uc  eiuk ;  at «  ii  *  HnhM  J«tot  and  noale  pieM^ 

Mntdniof  •  (pM^s,  vtiieh  mtto  thrM  purpoMt:  it  ptirtaMM  th* 

lnpuritiM«f  tba  wain  frnin 

•nCfrisg  anunif  Uiu  ■and : 

It  fVMtdta  Iho  Mlutna  ot 

«-BleT  ftooa  fadng  iip  ihc 

bwd  of  Mftd :  and  >i  pr«- 

vmtt  the  Mud  from  falnnc 

taw  the  ptot-    IV  filttfnl 

waMr  i>  drawn  off'  at  /. 

VThm    lli«    nii'l    nNjiiirra 

clpH'i)ii|;.   (!i«  pint  at   the 

btnrinf:*   of   the    ati<  are 

lakm  uiil.  and  th«  wjnrh 

turn^il   (I)  M  la  bring  lli« 

union  joint  to  llic  lop  of  the 

caak,  nrfvlaiit  to  which  ik* 

pfps  atiould  be  deti«tic4  bj- 

unactewior.     The  ipon^-i^  being  niiir  rpmovad,  tb«  water  may  belH  eti  IVM^y 

at  top,  atKl  the  barrel  Rimpcl  In-  iIie  ninrh  g,  hj  which  mean*  the  tMid  I)  cKpe- 

dUlouriy  waahcd,  the  «*l*r  hVin^  Irt  on  and  ran  off  ai  often  a*  atvt^aHrv. 

wWdi  It  ia  obvious  mar  bit  eitrcud  with  *a  ipiidi  facUily,  that  the  Dlbring 

powen  may  ba  at  any  timt  rencwrd  in  a  few  minuld. 

Thefoilawingen^vinp:, /i^T.  I,TefT«imlaaiiapp«nituaorRcanveniRitbnn. 
by  Mr.  Jamet,  of  Knightibiid^r.  It  contlut*  of  two  vtmtii  (A  and  B.)  oT  abone 
WHrr.  jil.tcfd  upon  a  tirnng  ituid  c.  The  nppw  mad.  which  U  tovwpd, 
rceci***  ilie  iinpiirc  wbWt  In  a  chambtr  it,  at  the  Iowct  nnrt  of  whiii  llirt*  h 
m  Ivga  ipertiitc,  Ki'>|^tl  by  b  upaiien  f,  which  dflnira  the  grown-  impuritk*  : 
hMM  IM  »«lpr  pnfinni  throuoh  a  ftnwly  prrfornird  mrthcnwarr  nlate  Into  ■ 
bycr  of  >i>  inchea  of  prepared  charc«a!,'thtaufh  which  Ihe  wsti-r  flltrra.  ami  h 


Figi. 


Fig.  I. 


tlMiaby  |nirilicd  frnm  any  nosioni  amalb^  «t  wall  at  any  lloatinj;  ImparUla*:  n 
ihM  plmm  tlirouL'li  iLi>ui)i4r  prrfanwJ  ptala  ff,  and  ii  Mcairrd  at  A  JMo  (ka 
»»p— ala  vaatcl,  which  U  a  atone  wai*  caak,  1mm  which  it  may  b«  drawn  off  al 
pieanre  fay  the  cock. 

A  viTy  oonreniciu  filunng  macliine,  fkxiin  ill  MtfbkiSly,  it  Wiuf*  palant 
fillvT,  wLitji  ia  tliowa  in  On  prtcedlng  cut,  i'ijf,  t,     •  ia  a  forve  pumf  i  i  * 
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neiion  ^pa,  to  b«  MMCtrd  in  ft  pkil  otoiliFr  vcif«l  of  vnier;  e  Ibe  pip*  wUch 

condiMlt  UM  waiCT  oil  of  Um  piim[>  m  ihe  i«p  of  Dm  vmmI  i;  r  la  «  receiver 

for  tb«  [lunlitd  wiitn  i  /  a  <««k  far  drxvin^  it  off:  o  fjf,  •crew*  for  wpanllw 

the  TtMirtr  front  the  macliiiia  when  tpauircd.     Tb«  Ulcring  mbilMicca  DM 

in  thit  appantui  are  of  the  laaaa  di-icnpllon  a«  in  Uio  rMv^oiug  onei.    Ttio 

upper  eoTtkn  of  t>i«  jlltvr  dovn  lo  the  letter  J  in  tlie 

rnpAViojt.  i*  left  laeant  for  iha  dirty  waUr  wllicti  '^~ 

fint  pafica  lliKHiah  a  tlkin  bed  of  cliaixoal,  Md  thm 

through  a  h*A  oT  uii4  oocup^tf  iIk  remaindeT  of 

the  vcaael,  and  nipported  by  a  pMorattd  meUl  pUtW, 

ouvercd  with  ■  fra  lajtn  of  unnal. 

A  vtry  tlmplc  method  of  fttoinx  nter  ft«in  iCi 
impuritica  bjr  mcana  of  tlia  capilury  Hitrattion  of 
filiniiM  au^laaon  it  rrprwaaWJ  in  ilia  annoxid 
an);runng.  a  it  th«  marroir,  h  the  lower  com- 
putment,  c  an  opea  tabo  wtldtrcil  into  the  bottom 
of  lh«  rewTvoir,  in  which  is  put  a  wick  of  cotton 
or  WM^  {fhe  laller  ti  btal,)  with  one  end  immersed  in 
lite  bottom  of  Ihc  rMerroit,  wliitit  the  adiar  end 
hangi  down  a  tllllc  balow  it,  formliie  '  kind  of 
qrpuM.  Tlia  wiUnr  in  tvmtif  by  the  oaptUor; 
atlrattion  beiopcii  (lie  fiLuncnIi  dqxnitt  tlw  grow 
mailer  Dooling  th«r«lii,  and  dracciidt  in  a  oompara- 
ti*(ly  pure  Mala  iolo  (be  read  b,  or  into  a  jug 
placed  Ibtrein. 

The  iguTM  npreatnlad  in  paga  503,  ate  a  portieci  of  Ur.  Suwerkr«p'a  appor 
latua  Dir  fitterlnc  and  lioallng  Miler.  Fig.  1  iImw*  a  lid*  eUraiian  «f  the  vauala 
ioqoeftioni  and  iV-^  >*  *  ^'****^*'^''°'">''''"  **'i*^-  The Mton hare  rtft^ 
•DM  to  timllar  pan*  In  eMb  flgtu«.  The  water  i*  nipmiMl  M  be  ooDvajwd  bjr 
tha  jiip«  «  from  a  tfenokr  litujuod  upon  a  higtM  ItvM  thu  tbf  «aik  ^  wtilcn 
ii  divided  llr  ibc  parlilion  c  into  two  equal  parU,  forming  ibtrabjr  a  donbb  fll- 
terini;  ntackine.  In  each  of  ibcM  diviticoit,  ibe  filtering  Mbitancea  and  tiM 
•rrDnL'eMent  «f  them  an  th*  tame.  A*  the  water  flow*  fton  a  liighcr  lore), 
it  will  of  eouiM  lacend  through  tl>e  filtering  anbaUAM*,  atid  flow  out  al  th* 
upper  part.  Hie  lirtf  lubitanoe  ahicli  it  baa  to  paaa  throtuh  ii  a  <iradar  mat 
m,  mado  by  colling  u]>  aiid  lowin^  Wgrtbtr  ■  rojie  of  platM  faorte-haar,  whk^ 
detain!  the  gioMot  of  the  impuntie*;  Gmn  ibia  it  pallia  Uiraogh  a  floor  nr 
falaa  botloai  oT  wood,  t,  oierced  throughout  with  nomeroua  email  hoka;  ap«ei 
the  woodaa  boOan  ii  tula  fini  ■  *tratiim  of  coatM  gravel  or  loaall  imUiIWi  over 
tliii  i)  put  a  liyer  of  finer,  then  a  Injtr  of  finer  atitl,  and  bally,  a  W  of 
•and/,  about  liior  •eren  inchei  thick;  from  this  ibe  water  ri*M  io  a  iottfaWy 

Euro  (tat*  i  if  not  lulQcieiHly  purl&*^  inMeail  of  drawii^  it  off  fo  lue,  it  may 
t  allowed  to  paai  through  ibc  curved  fdpa  A  mio  tb«  upper  dtettlon  i  of  th* 
oaak.  The  water  continuing  to  rite,  llien  percotatet  eueecuirely  ihroajth  tlte 
hora»>hair  Mat  j,  th*  ptrfonii*d  Boor  k,  and  the  vatiotn  itrata  of  the  und  and 
gravol  i,  fiaally  flowing  oat  of  the  caik,  and  through  the  pip*  m,  into  ike  heatiac 
tM  n.  nio  rat  ii  CMiitnictRl  with  a  iiinuce  o,  and  Sue  f  p  iiuvde  of  it,  aO 
made  of  copper,  axotpl  llie  Sialiiu  for  tha  Ibel,  which  ia  made  of  cut  iron  ai 
naul ;  o«pp*r  being  preiWrcd  for  Ihe  flue  on  accotut  of  itt  oxidatli^  l««i  rapidly 
than  ii«i  or  other  cheap  moteriaU.  Tbc  heated  air  or  gaica  lint  ti«e  tip  th* 
neck  o  into  the  hoflow  iphcre  r,  which  beoonK*  won  occupied  with  iniciiM^y 
heatM  air,  frooa  whancv  it  ha*  liuU  dupocitMn  to  deacend  and  eicajie  by  inuna 
of  ibo  ipiral  tubes  which  ficially  become  fluca  for  the  grDoer  piodtiett  of  tb« 
eomoumon ;  m  thc*«  tube*,  haweva,  make  a  long  dmittow  courae  ihnnigh  lh« 
tub  of  walur,  ihc  beat  I*  almott  wholly  abtorbed  by  EL  Tbf  AiraBM  and  fiiwa 
are  nipporub  and  kepi  in  their  ]KMiiian*  bw  aUyi  fixed  le  the  nde*  of  the  «iU,  aa 
•hown.  The  ihrea  doatd  aperlurea  in  tnc  caak  6,  Fia.  1,  are  for  the  teveral 
purp9*M  of  wwUqg  the  bottom*  of  the  borw-bair  mati,  bjr  paMiiig  water  ihraiigh 
them  dowuwudt ;  and  for  taking  ogt  aad  rvAeihtng  the  tayon  of  aand  asd 
gtnvttwbtn  they  hare  booazic  faidby  drpoiltioti  fton  th«  water. 
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ill.  .  I,  r  I.  I'lL   111  pFoiviitifintppnataiosnttiifd  by  Mi 

Willi. II i  li'i'.l'.  if  Mjinrating  the  mIi  from  ic*'H-sler,  b^ 

mrrcl}'  coUBing  it  to  ptmiliic  liir>?iJKh  n  body  o(  mud  ttndu  mnhuikal  Hm- 
preition, and  UiU*  toraodar  lifccsli.  Could  (lii9ol^'>cthiM>buuiirdb}'iuGbaioan)t 
llic  innntion  would  doubtUu  be  ont^  of  tbo  utmo*!  impoiUncc  Co  narigMiMi,  m 
it  would  nodna  MOit  of  &t>h  vnltr  uiiD?c«ury.  tbcfb}'  ofibidinf  >dilItiaMl 
■low^  for  provUIon*  or  cwgn;  but  wu  tfo  nut  avaxv  nf  itiiy  rxpcrimMN 

C raring  that  lubitancM  diuolvcd,  uid  chemically  combined  villi  ■  liquid.  m> 
t  Mpuralcd  by  Gllrttion  ;  wo  tberoToK  appnbend  ibol  tli«  npparatuf  would  b* 
liMfffctual  for  tbo  object  the invtnlon  liad  {n  view,  lUlhough  il  muTym'n  fWJ 
efficient  in  tttr'ui^  <r<ter  from  any  impuritiea  Oaating  or  iiupendM  m  rb  TW 
faltswtns  diicripiioii  of  the  tngrnving  (which  reprviiiMits  oijc  of  iIm  wviral 
modn  of  conitiiicilon  propoud  by  the  iiivoiiton),  ii  derived  tnm  iba  ipaett- 
cition  «f  their  patent,  ana  pmi  of  the  cuk  lupposed  [□  contain  «m  mtter; 
h  a  tube  deicnldlng  theroftom,  made  &it  by  buiult  r  r  r  lu  tli*  Allrrinff  aopa- 
ratui  J  i,  which  it  a  ilroiiK  iqiiarci  trunk  of  wciml,  lined  internally  wiOi  wieet 
IfMd,  which  am  cemciiled  te^clher  tn  prevent  tbi-  itilerpotitioa  of  water, 
lliiapaiief  lliea|ip«relu*l*^vRiin  lection,  (hat  tlie  conitnicilon  and  arrange 
Bwat  may  be  Men  at  oeic  new ;  e  1«  the  lower  ehambor,  where  Ibo  water  '~ 
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8nt  nevirri :  /  >■  a  rtrong  ttod  of  opm  Craiix:  *ock.  tupporteil  un  live  Woul 
lagt,  g.  A  piui  or  tliii  iloal  U  given  in  «  Mparalc  Ei^re  F,  llio  duutiuii  of 
'  ciwb  of  lb*  llv«  ttgi  b«iiu  marked  with  my,  0*w  tlut  ihon  (rune  it  iiiJln]  ■ 
'  plate  of  rx^iier,  [il«rt«d  with  RunMtiiui  mbiII  bolca;  thia  plate  it  abo  iliown  by 
a  lepaniio  nguni  II.  Orrrr  the  pcrfcrftlfd  pUir  ar«  nvvral  lavtr*  of  >aonni 
clolii,  or  v«na  li«nehair  >,  and  ihote  \l\ete  a  body  of  laziA  i,  filliii|[  up  iha 


entire  trunk ;  OD  llio  lop  Ii  |<1>~.I  •  ■latins  mv«r  j;  wliieh  ii  ofMnlMl  upoM  bjr 
a  atrong  MKW  ■,  working  <!  i^niit  a,  wUch  baappielod  by  carved 
„.__j!__»__                      1  of  ibc  trunk.    Tbt  Mad  bring  bam 


uiemuiuie  inwniKi»uirt(amii«ieT(i,<iepa«uinMit,aMritn(eclb]rtM'p« 
oiiiafroiUMateinli>aiiewflppbwdtOTWgi>f  JL   Wlieo  tboiandbaibtcoitoB 
wtutktcd  with  Mil.  li  b  to  be  rcnorvd  bjr  taking  out  ibe  wn-w  ami  tW  pww 
ioj  boud  J ;  tbc  man  bolct  r  r  maj  iImn  be  opMed  bf  uiucn-u  >ii^  the  pbup. 
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mhra  th«  oAxn  matoriab  mii^  b«  «H*il]r  nfted.  T1i«w  mttun  biins  c^mplete^ 
■  fmh  qumtit/  of  Mad  majr  bo  taken  Itooi  the  baUul  of  Ihe  uif,  and  tlm 
prvMM  of  &ltnt)(in  eontinutd  ■>  berore. 

We  sliall  cIoM  tM*  nnltU  «UIi  a  iWacr^ilion  of  ■  rtrj  rstivcnit^i  «nfiwalm 
(or  flllmng  liqnlilioul  of  c<'nUct  villi  llio  AUDOtpliacvin^'MU'l  hy  kir,  itonoran. 
By  tDcana  of  thi*  nmiigcmriil.  alkulict  con  be  preKnvd  b  their  CMiuie  aUlc, 
Uw  abMrpiiuii  uf  cartHiiiii;  neid  by  tliv  olksU  b«lM  pnv«ikU4>  «  b  a  boUle  of 
giwn  gUu.  with  a  fonncl-iliajped  end  iiuerUa  into 
aaolher  bolUe  b,  the  jiinrtion  bring:  luted  or  ground  to 
lit  oioMlr ;  tho  tirck  d  iif  t)i(i  up]»-r  vcti^l  Iim  ■  leri 
ligbil)'  lllu>d  lo  it.  poifurntcd  in  llic  middle  for  ihs 
tncption  of  tile  |;liiaa  lulii;  c.  wlijch  being  beat  dovn- 
nardi.  Filters  l)ie  lirniu'livJ  acck  f  of  the  luww  rnul, 
tl»i>  coniivclinK  theni  tcif;clhc(,  ond  opFning  an  air 
ponnge  between  thcnii  'tiio  ruiiDvl-thapTd  end  of  tlie 
upper vvnel  baa  a  plecaorimcn,  liHitilj  mIIvJ  u]>.  \ilae*A 
in  it,  fbr  die  puipoM  of  liilcring,  but  tor  the  eorrodM 
acid*  a  atratnm  of  powdeil  Aiot^  ihould  be  eioplojcd  ' 
bttead  of  ilie  elolk.  To  chai^  tli«  upper  vaMM  with 
lb*  alkxline  mlnlMii,  the  lube  e  miMt  nf  courve  be 
removed,  nnd  the  fitM  droppingi  ihould  be  allowed  to 
rail  lo  wwie  prpvloiMlj  lo  tlic  upMialui  beiiif  titled 
to^etber,  ihni  no  abaotplion  of  eaibonic  acid  maj  lake 
plaoe  ill  the  filtered  Uquor  Vr'ben  the  whole  ii  propcrix 
doeedi  the  Muxion  wil>  proceed  wiihonit  tbe  pnnibiUtv 
of  Rbeoiptlon.  Now  il  i*  ttidenl  timl  do  liimor  oin  fkil 
fteni  die  upper  reiul  without  nn  eqiul  vohme  of  air 
cnlerbf  it,  and  (hat  it'^ne  tnn  eiilrr  tb«  lower  wjlhout  an 
cquni  bulk  ocupiaf;  IVom  it.  Ilolh  (Ikm  conditioim  nn 
fulfilled  by  ilie  eMiortiiiig  tube  e,  the  ntr  beinr  driven 
from  llie  lower  into  tlie  iipptr  T««»fl  at  trtry  aroppbg 
of  tlic  filtered  liquiil.  Tlie  wliole  preeeu  fe  llietvfcee 
conducted  wiihont  tlie  kci^ii  of  more  oir  iJmn  the  vciiele 
at  linl  coDtained,  and  in  the  iiMit  cleanly  and  peifeet 
Manner.  The  ulilllr  uflliitconlrivsiKeli  very  cxtciwre. 
The  inoet  volatile  IJquidi,  n*  ether,  alcohol,  ntnui'iiiaonl 
liquon^  volatile  oils,  Set.  nuy  be  filtered  wilhuut  Ion,  ■>  ilie  rapoun  mwm* 
eMiape  during  the  iiperalion  (  and  by  the  exeiutimi  of  liir  uttiiorpbere  in  the 
filtration  of  a  variety  bf  i^lilb,  other  iinurioiu  effeott  to  which  they  an  wbytet 
bj-  tbc  common  procem,  mny  bo  wiiircfy  obviated. 

FIIIE.iii  Naliiial  l't.ilonopliy,c«mbiiMiMi,i>r  ihc  rter>ampotition  ofmataiiible 
bodiu,  occompaniuil  with  titiht  and  hvni.  Thr  Murd,  hiTarriT,  bu  hmi  iiinl 
in  Mch  tarioua  aenui  by  pliHoiopbeti  of  djllrrcni  (c)w<>li,  tlinl  in  worki  of 
eloM  Toaauiiing  il  la  now  geiirnilly  excliniiged  fur  ilint  of  oonibitltion,  ai  n  trim 
afibrding  a  more  deliiiile  ini-fLniiig.  Fire,  uniier  tUi  view  of  the  aubject,  ia  not 
«  aubelaiioc^  but  i  quality.  Il  auppom  two  or  more  bodlra  ««l«RDg  into  enoc 
binalion,  attended  with  an  emiaaion  of  light  and  lieat>  All  dieee  phenMneiM 
may  take  place  aipurnuly,  bill  it  it  a  eoin|>ound  operatko,  reeBldng  fniB  the 
otiion  of  the  whole,  tliat  alone  producci  flrc. 

PIU£AKMS  are  all  aorta  ufarnia(b>T}:ed  vitb  powder  and  boH;  ai  cannon, 
mortara,  moikett,  pinioli,  tie.    See  CmROy,  (ivN.  &«. 

FIRB  BNGINk.  An  tojcinn  for  projecting  water  upon  building*  on  fat. 
Bueket*  ootn]iMrd  of  wood.  Leather,  or  other  (uitiiblc  tnnlenal,  were  the  o«ily 
iilMai  sn^bytd  in  Knglmid  and  oii  the  continent  for  tiliogtiishicj  lire*,  up  l« 
the  middle  or  eluM  ol  tliv  aijilecntb  century.  The  eaitiett  meniioa  of  any 
deecriplion  uf  fire  cnf>inc  with  which  wc  are  at  ptcaeni  ec^oinled,  oeeiir*  in 
the  buildiss  Bceounla  of  the  city  of  Augiburg^  in  Ucrmany.  in  the  yenr  1AI9, 
ThM  are  ihi-te  dcMribed  m  ■'  iiiilrunionU  for  flr»a,"  and  "  water  lyrrngeiv 
vmhil  Hi  Srra."  They  ore  alaied  to  liatre  hern  mode  bv  Anthony  BlJitner.  a 
(eUanalili  of  Ftivdburg,  wbo,  in  the  y«u  above  mciiliotied,  bccune  a  cltiitn  of 


i 


PIRK  ENGINE: 


(MB 


>.    T\m»  qmitcei  ajiptiir  to  han  btta  of  oMuMenUt  nigmltuilch  m 
I  naanlod  on  witttk,  and  wt>rk*d  hj  Urtn ;  Ary  an  mIm  nprxanM 
to  Iwva  bMd  MMMlvfly  ocnunNtod.    Cvnar  Sdioti.  tlia  mB-kMwn  JwuiM, 
MaiM,  that  *mdl  trngmta  at  Ah  ittaiftkm  *m  u«cd  in  hit  lulirt  city 
(Koaigihofcn)  in  ibe  y«w  ISIT.  Tlii«  milat  hai  alu  fureiibsd  •  •liMt  WMUitl 
it  *  Miub  laigw  on*,  »kioh  )i*  taw  Uinl  at  Nutembiujf.  In  ISS7.     ll  wm 
ooutnietod  by  John  llauuch,  of  thnt  plxr,  «:icl  vu  mounttt]  on  a  ilc4za  Imi 
IM  long  br  tav  f«et  broad,  wlucb  wai  dravn  bf  '.wu  hinn.*  Il  had  two 
vcrkin;  ojptindm  pUeed  bOTitontally  la  Oie  cittern,  wbieb  wu  attU  feH  lc«^ 
bitf  feet  biKh,  ud  two  Btet  braai     It  w<j  wnrlwd  br  twenlr-ei^t  mM,  nnil 
tbraw  a  jei  at  watn  tme  inch  is  diaoieler  to  ibo  hci^t  of  t^Aty  htL     Tliia 
b  ilie  UniMt  Mid  nMMpoavtftiltqiilrting«agin*ar»luah  wcliaTeuiynoard. 
The  Engltah  appear  to  bare  bam  nnaeqnaiaM  iTiQi  ibe  F>*0eM  nada  bf  tbe 
Oarman  eogbiacn,  nr  M  have  been  v«y  ilow  tn  arailinit  iMdaetvM  of  iMr 
diKATwriw;  (br  at  the  oIom  of  the  uiiMDth  century,  JkmdifmrU  were  tnt 
htrodiMcd  in  London  for  oxlin|ruubing  (ktm.    Thej  were  ntuallT  made  of 
bna^  of  varioiu  aim.  haldiiw  front  (wo  t«  but  iiiurti  at  wWer  mA.     Tltoae 
of  the  fomar  capaelly  were  about  two  feet  and  a  half  lone,  and  oat  inch  and 
a  half  at  diitmotar.  (hat  «l  (be  neofe  heinf;  half  an  iach.     Tlwy  wrra  fuiniihcid 
with  handle!  on  each  ilde,  and  everr  qruwe  rc<pund  three  non  to  work  it. 
Om  men  tm  each  aid*  grwped  (he  nandk  in  one  hand  and  (be  noijo  In  the 
otbn.  whilo  a  lUrd  man  worked  (h«  ptton  of  Blunmr,  dr«wlag  il  out  while  (be 
■wad  wu  itnmnned  k  a  anpflf  ot  water,  whidi  filM  lh«  cyLinder ;  tha  tonr«r« 
■hen  eUvaicd  the  poaia,  when  Ihe  crihti  puAed  b  the  pkuigtr,  (ha  ekilt  of  the 
bwww  bcdng  etnploved  in  dir«ctia|t  tlie  ttiwnn  of  water  upon  ttM  £r«i    la  llw 
rttUy-nom  of  Si.  Dionii  Bach<diwcla,  ia  Feaoharob-Mrce^  LoadoM,  thera  ato 
atill  jMreeerred  aeTeral  of  thcu  lyrfawM^  the  property  of  that  padA.    They  an 
aaid  to  bar*  been  wed  at  the  grMllK  in  liM,  wbcM  «ioarih**at{orlg(ully 
iix)  wai  leat.  imd  mrtni  when  n«uoh  doaiagctL     Tlwae  nriniTM  prceant  a 
raloaU*  aad  totifMlin;  reiki  Bar  iJiheugh  the  nanber  of  fliera  (annerty  di»> 
ftwti  (hroughoui  (he  city  wae  oneo  vaiy  gnat,  vatr  dm  Indeed  of  ibcm  are 
BOW  to  he  eeen.    Soon  after  the  oommencienent  «r  (he  aercoienith  otoiniy 
(ho  Lonionere  pttcalred  tb*  coaveiiirtice  that  would  ari*«  (rooi  lUiw  ihaaa 
■qoirt*  in  a  pMtaUe  oiMon,  and  aopli-inx  their  pow«r  iluougb  the  nwdiiiai  ^ 
a  Urer  i  the  bm  angine  tbna  oUained.  waa  eonaidtred  a  graat  nMclMoical 
aahiMrtmenL    TIh  adnBtagoi  nankiof  freoa  (Ua  atraageneat  were  certunly 
awMlJwable,  aa  they  {iMiniHad  a  larger  lyringe  l»  be  lued,  which  cooU  ba 
wark«4  eaMT,  a«  wiR  at  iwkIi  beter,  tb«i  tiMliaad  aiinifl.   Thia  eimtdo  fotrn 
of  engine,  howonr,  had  many  ineoarealeooM;   they  projected  (be  waiter  by 
■putta  only,  a  ciMaiioo  ef  the  airtan  takiu  place  betwten  eBcb  Mtoka  of  the 
ptatoo,  ia  eoaac^oenee  of  whioh  a  great  dad  of  water  wai  loot,  and  a  diOoully 
wae  experienced  ia  accurately  projcdinfc  (ha  tcream.    To  bo  ojonil,  it  aa*  a)ao 
naawaaiy  to  plae*  theae  ci^ea  rerr  oIom  to  tbe  fire,  vhkh  cKpotod  the 
Motona  workuiK  them  to  imminent  danger  IVom  th*  tailing  of  the  faaming 
buiUinga.    That  theie  engiota  wcro  but  impcvfaetly  MnutiMfed,  end  delklfat 
Id  (IninBth,  we  Inn  from  a  reoerded  cirwiwrtane^  that  three  of  theM  which 
were  taken  to  eKtinnieh  a  hirge  oonfli^ration  eti  Lenlan  bcidg*.  In  1633,  and 
were  iben  oennderra  "  tueh  excellent  Ihiiwiv  that  nothing  that  wat  ever  deviecd 
cmU  do  ao  madi  good,  yet  aon«  of  ihew  £d  preepce,  (n  they  were  all  brefcea." 
Hw  ftllewina  daamiptioa  of  aa  ongine  of  thb  hind  hat  bera  hai»dod  dowa  ta 
m  by  Mr.  Claro,  ia  bii  w«tk  en  (he  MtHni  tf  IMit,  pnblubfd  in  173S. 
"  Bngiata  for  nata^Ung  fir**,"  he  obeer*ei^  -mt  either  fotsii^  or  tiAJng 
pumpe,  and  boi^  laUnded  to  project  water  widi  graal  volofity,  their  effect  la 
great  nMoaore  dtpendi  upon  tlve  kngih  otT  their  tertn,  and  tlio  fcrce  with 
which  they  aro  wronsliL    A  comaaon  e^uinJnjg  mglne  which  wee  occutructad 
«n  the  letter  principlo,  occuiMod  «f  a  large  circular  cittern,  like  a  great  tuk 
nwmtod  upon  four  aaiall  feUd  wheeU  running  unen  axletocet^  which  aiinportea 
■he  eeoML    A  cover  or  blio  bettom,  pottbratad  wi(b  wuiMrea*  email  bolaa. 
■«a  fixed  tUMde  the  cirtetw,  about  a  fiM  below  (he  npjper  edgc^  and  abmil  (luw 
fte(  from  (he  boUooa.    In  the  centre  of  the  fo&nltei  cover  wa«  Gxod  a  liAiBg 
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pump,  to  tlicpUton  (od  of  wlit^h  wni  utuclied  trroM-tmcfiininf  tworrrdeal 
coniicctinfc  toit,  vliicli  wtn  ■imultniMUtly  «Mlcd  up  and  duwn  by  nunaial 
labaur,  by  mMiis  of  two  eartti  Icren  (usiibr  lo  coiitmom  pvmp  handlM,)  oa 
appoaitK  aidn  at  ibe  mauliins.  During  tli«  downward  iiMtMti  or  itia  p{at«i^  ■ 
ounntilj  of  wiwr  p»jn«  ibroujch  Uio  v»Ii»  nu  it*  t.pprr  Rirftce,  «nd  ftf4i  ■Jtove 
Ihi-  piitoii,  nnd  duriiii;  tlic  uccnding  iirokc,  tlia  wake  ii  drmn  with  mu 
vtlocity  tlirougli  a  bnuicli  pipr  pro* idvd  with  ■  A«tiUe  ImUwt  JcoiI,  or  by  ■ 
Mll-anil->oclirt  ■noIi<in,  ocrcwrd  on  ta  llii;  Up  oT  tlw  pump  bofrd.  B*tw«cii 
the  •Cnikpa  ihc  aticnm  ii  din^ontinuni.     TLi<  ctigtna  b  fuppUtd  wiih  watn 

Enured  into  tli<?  oiatcni  by  liiickt'Cx,  Ao.,  tb<  pcrforottd  cover  bcKan  oieiiliaacd 
ccoins  back  all  >»ch  inalb-ra  oa  would  be  likely  lo  clioka  cv  injun  ibc  pump- 
voA.  A  year  oflrr  the  f^cal  lire  of  London,  tliit  b^  la  1607.  on  act  «f 
Common  Council  wai  puicil  "  for  iirevvntiug  nnd  nippnuiny  fln*  foe  tlw 
future,"  in  whi<b,  Mnon|;  other  aaliiuty  proriilona,  wu  enacted  ihwl  t)M 
antral  poriahn,  Ubo  aldermrn,  and  diffcrcnl  contpaniot,  alioold  previdt  > 
cnlain  nantber  of  buokaU,  bond  aqitirtt,  fin  engine*,  &c.;  wliicb  ahutra  dut 
theae  were  iht  only  conlrivonccx  then  known  fbr  the  purpoae.  liVc  may  dw 
infn  thai  tli4  fire  cafpnpi  vm  nol  mucli  to  be  tclicd  upon  M  thai  (itno,  ftoo* 
tb«  eivatcr  impottanco  utiacbcd  In  band  wiuirta  and  bucket).  With  tuch 
incffidml  mean*  It  i*  «ot  to  be  wondered  at  that  fir**  ipreod  m  they  oard  la 
do,  but  ratliar,  U^^'OK  into  acocwit  the  buadinga  of  that  p«Rud,  that  lb«y  were 
cxtinfruiihed  at  all.  Towardi  the  cIom  of  the  Mventmith  century,  M.  Dupcrri  v, 
in  Pranoe,  Leupold,  in  Gcniuny,  and  Nnrahnm,  fa  Gn^and,  iatniduced,  olmMl 
ronlcnipor«D*auily,  fire  eaiginM  of  a  vciy  improved  deaerfption,  wliieh  loMi 
cnmi!  into  genetaf  aad  oslannve  u*«.  Tlie  moat  novel  and  important  ftaiiit 
ofthno  cngifneeeOMJatadinlhceinployniRnlof  an  air  ekambrr,  wliieh  mdRtd 
thcatrcitm  of  water  oontiuuoui  and  uniform;  lo|^llicr  with  the  tonally  !■■> 

Cirtonl  and  valuable  addition  of  the  flexible  Iralfacm  boie,  of  any  rt^uiaile 
n^h,  iuvmtcd  by  the  farothcra  Jim  Van  dcr  llridc,  and  fint  Irlr^  by  tlieai  at 
Anntcnlain,  in  the  }'*ar  1672.  Theae  mntrivanna  enabled  the  itream  of  water 
to  lio  tonvrycd  a  cociaiderabic  dislnnce  from  the  entwine,  and  dirrrtnl  Ujion  the 
flaiDH  with  tbo  gteatral  pti-dtion  nnd  •.•ffenU  ta  t)ie  msinci  al  l.«up«U, 
Duptnter,  and  (omo  othcn.  one  working  cylindre  only  waa  enploycd  in  ooih 
junction  with  an  air  veaael.  Tlicte  macliinM  very  mneh  tciemhiod  the  conunoa 
gardm  enjrinea  if  lh«  prctFUt  day,  wliicb  ars  loo  well  known  lo  Trqidra 
dtacribinj;  In  ihla  place.  Ncwibam  uird  two  eylindfea;  aod  the  iollownc 
draerlption  of  bia  Ste  engine  will  be  read  with  nnach  iBter#*(,  wbra  ilS 
toniidrrcd  thai,  ao  ptcfect  wa*  hia  inorhine,  «i  ttie  tipiraticti  of  aiboea  ■ 
century  we  ttill  And  it  nearly  na  be  left  il.  \'arioua  convniiciit  BlleralioM  biiiI 
improvenicnti  Iidtc  in  tlie  courae  of  ihia  iieriod  been  nuLde  in  the  detail*  of  thia 
en([inc,  but  the  geiier^  rbutsclcr  uid  niodu  of  conitruclion  adcpted  by  Newafaan 
have  nol  yet  been  lurpaaatd. 

The  foflowint  eainvring  repreaeota  upenpeclive  vicwof  Kew*liain'aMi|nns, 
ready  fur  working.  II  conilaca  of  a  Mrotig  »nk  citfvm,  about  three  lime*  a*  wng 
H>  It  i*  broad,  Riounled  on  (oat  wheel),  and  drawn  by  the  handle  a.  The  ander 
pari  of  Ifae  ciitcm  ia  cut  awny  iu  fmni,  to  uilow  tbe  forcwbcrlt  lo  lodt  in 
turning  round :  the  earlioat  *n|;UiT*  •ere  not  ftinuthcd  with  (hii  coiiirivaati^ 
but  Mn«  are  now  built  wilh«at  it.  At  t  U  an  Inrraled  piromidiMl  eaaa. 
oneloaing  the  pump*  and  otr  veaa«l,  faming  a  plalfcmn  c,  on  wnioh  iht  fitciaua 
fermntj  Meed  lo  diied  tliu  Jet  of  wat^r  iiauing  from  the  apout  or  branch  pl|M 
rf  Thia  hninch  |>iDc  i>  altuchej  to  the  air  reaMl  by  two  braa*  elbows  ihe  fint 
uf  which  il  tctcwed  on  the  top  of  the  air  veoael,  and  the  accoad  elbow  aerawa 
U|ion  the  fint  bv  a  tn*  aerew  of  aavoral  ihrrada,  >o  truly  turned  as  tn  he  ptr- 
fcctly  wattt-ti]thl  in  everv  direcljon.  The  fint  elbow  rovolvoa  on  the  top  oriha 
■ic  vnacf  horii»Dlallv,  while  the  aecond  elbow  revolves  on  the  fint  varlkallv  i 
ibe  oomUuAtlon  of  tncae  two  ninUoni^  ilicrrfore,  pemiia  lb*  br*neb  ppe  to  be 
gnidtd  in  every  poaaibln  direction.  Thia  cantrivanea,  bowavar,  la  bow  ubauliili, 
•xetpt  in  arnul  garden  cngioea,  where  it  ia  uaed  in  an  improrcd  Ann.  Hm 
flenible  Isatltrv  hoao  aflbcdi  inch  n  rrady  and  cunvpntenl  method  of  ceadacUnc 
tlie  aticam  of  wMtr  lo  any  required  point,  thai  nil  fire  mginM  ate  fumithM 
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with  a  proper  quantity  of  il,  to  i)>r  rxtrcmilf  of  wli<ch  llio  brsiwfa  pipe  ii 

.■UuhciL     At  lliR  liiniltT  {uri  ut  tim  tdciDt.-  a  well  n  itrong  kallkcT  niotlon 

dp*  (prevcnrcd  from  aonapiiiig  by  a  njnil  fJM*  oT  mMnI  raiuiing  llatnifhwit 

I  length),  one  end  of  wMeh  w  Krvwed  M,  wbn  tt^rH  t«  *  briM  soda  at 


fit.U 


t'l*  Imiw  tnd  of  the  ciitem ;  the  otlitr  md  bi  lUmlihtd  wilh  a  ttm  dt  riruMr, 
and  liDiiMntd  in  (h*  water  nipplicJ  bv  a  pond,  fireplug,  fte.  To  Ike  liiodar 
nan  Of  the  dftttn  b  addMl  a  wooden  trough  «,  with  a  capper  gimtinR  (for 
keeping  out  itonci,  and,  diit.  ftc)  thraufh  which  llio  ciitcm  ii  auDplied  with 
wntfr,  when  lli«  luetiuii  yipv  cuiool  be  uaed.  An  oprn  Bpikftf  ia  kft  fn  lb*  (mv 
)Mirt  of  the  engine,  nlw  fiimiilied  with  *  comiir  grilling,  thTougb  which  water 
may  ht  pouted  iota  the  ciitem.  In  workinft  thii  cnj^ne.  iho  handle)//,  viiiUe 
on  aaeh  aida,  an  novad  ma  and  down,  which  givei  alternate  iboliou  lo  the  !■« 
|nimiM.  The  workiof  it  ala»  anlitiil  by  peraMii  wbo  aland  on  two  utpended 
ncadlet  ,9  ff,  throwing  thrir  wdglM  on  each  alternately  a*  they  dcaceod,  and 
fcMplnp  ihemBolvM  *teady  by  mcane  vt  the  two  raili<  A  A.  The  tiae  «t  trtadlM^ 
huwei-er.  hu  been  duMntinoad  tot  aonw  tjm*,  and  they  «aily  n**  remain  in 
n  few  of  the  oldeit  enginea.  Over  tba  hind  trouf  h  there  ia  an  inn  liuuBa  ar 
kf¥  I.  wlilrh  turn*  the  auction  cod  {•  Uu««-wm  oook)  •itnaled  htaaalh  it. 
While  the  cnrinc  ii  working  from  water  drawn  (Woogii  the  anclkn  fipe,  the 
hand](^  I  BiBiidi  in  ilie  direction  of  the  diteni,  a*  drawn :  bat  when  tha  eiigina 
work.*  IVorn  wntn  eontuned  tn  Ut  own  <ial«m,  ihia  handle  it  turned  •  ^uartor 
round,  into  the  mstion  ahown  by  iha  doUad  line*.  Between  the  pyranudal 
caw  b  and  the  tan  end  of  the  engiiM,  iherc  b  a  atrong  aqiuta  iraa  AafI  k, 
lyin^  in  a  hitriiontal  pmltlon  met  the  aiiddle  of  tlie  oiteni,  iMgthwtar,  and 
placing  in  braaacs  at  Mch  end.  ona  of  whieh  ii  aaan  plnead  between  the  tww 
opnghia  / 1  aupponing  the  hondTnib.  Ueea  thii  abaft  an  fitted  two  ttoui  iraa 
bar>  or  Uron  m  at,  on*  at  each  end,  wbkli  oarr*  tbt  cylLadrical  wooden  haadlaa 
[  //■  ^y  'liich  the  engine  ii  worfcai  Tha  tr«aJUa  g0  an  aaapanJad  at  tba  tad 
\  by  pitched  chains  and  receive  tbrtr  notion  touMly  with  Ae  handlaa  Aai  wa  tm 
war  retpacilva  aide*,  by  meana  of  iron  doiiUe  aecton  &aod  upon  tfca  ibA  * 
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ih«  fomno*!  wctMi  wf  Mon  »1  <»,  ilia  oili«n  ire  csaUiiMcl  «iihii)  tW  npright 
box  b. 

^.  S,  ia  Ihs  nilgoinH  cngr'vinf^  ii  •  •ection  of  the  working  putt  of  lint 
«tigi»t  ihrau^  111*  ej-liadtn,  a»  leoi  on  lookiog  from  iho  for*  put  of  (ht  cl»> 
tim  tovanli  ilic  *ir  tmwI  ;  o  0  u*  iht  working  ej  linden  or  piiiiip'bMmla ;  p  f 
ikr  niibin  roda,  with  (quuv  holM  to  can)*  one  «nd  ^  the  irMdlm ;  y  !■  tho 
dbiiM*  Cfctor  roiinvrti-d  willi  ih*  |>i«Uin  rod*  by  (h*  ch«iiu  bcfora  n»mtioii*4. 
It  vOI  be  ipcn  (hnt  tlirrc  arc  («o  chuina  to  each  biitoa,  one  p<unn|[  from  ibe 
top  at  llie  ifclor  Ui  the  lowei  end  of  the  piiton  rod ;  tlie  other  fcum  the  lop  nf 
the  puten  rod  to  tho  boUoni  of  th*  itcior.  The  chun*  are  riveted  lo  the 
■Mton.  ftud  nltut-licd  \a  tlio  piiton  rod*  hy  *cr«w  nuti,  «hich  kllow  the«i  to  be 
kept  conilaiiily  tJtilil.  Tlif  pittuiii  rr  sru  tanatA  of  !■»  rauiii]  pUlenor  hnat, 
nntller  in  diameter  than  tho  hoireli,  put  into  ftoiit  loMliei  cupi,  and  foalefied 
Ingethor  by  >  iiul,  which  icrew*  on  ibe  piUoo-rod  below  the  iiiBtoni  ;«*>■!>• 
portion  of  OUR  of  1I10  l*T«r«,  by  whieli  the  Migioe  li  worked ;  itie  linution  of  iha 
two  enlruicr-volvet  i*  icen  al  the  boUom  of  each  cvlind«r.  /k.  3  it  Miolber 
■eclion,  uk#Q  vtttically  thretigh  die  hiader  pert  of  the  engine,  ihowing  an*  of 


tho  ^lisden  o  ui4  ibo  air  tmmI  «.  On  lh«  floor  of  the  ditern  U  placed  iha 
■tin^ing-picoet  or  Kile,  of  euibroM,  which  rMchei  from  Um  iKole  k  through 
IbaHMMD  cock  jr,  Hnd  afterward*  dividetlt>*lf  Into  two  broncho^  ooaalo  open 
iindor  oaeh  of  thiT  borrolt;  one  of  IhoM  paHage*  is  eeea  in  llie  llgUMs  ^ 
other  ii  •itiultd  cioetly  behind  it  ;  ibough  theM  channcU  water  ji  convqrtd 
lo  (he  pumpt,  either  from  the  ciiteni  itsril,  or  ft«tn  any  placo  without,  by  mrua 
of  the  (ueuon  pipea-  The  two  cyilndcn  are  Krewcd  down  uuon  the  elAnding, 
«r  aa  it  ia  &oqucMlly  (cnnrd,  the  kkIudk  piecu,  with  pUtJM  01  lenllier  belwe4ii 
them,  wliick  makes  the  joint*  walri-li^t,  and  al*a  funni  the  valvta,  one  of 
ttbieh  apeaara  at  t  Each  C)'liii4e(  hAO  a  nrojccling  piece  cail  on  lU  lover 
Me,  whieb  li>rni>  a  teal  for  the  .ur  tcheI,  and  a  coinniuiiiniion  into  it,  whkli 
Ii  cloaerf  by  a  Talve  opeiiinK  upuard  at  v.  Tho  leotlier  vaItcs  ate  kept  cloatd, 
aad  ala»  uroniellipiied  by  a  pieoe  of  metal  liaving  a  tail,  which  paasM  IbrwigK 
Ike  leather,  and  i*  croo-pinncd  under  IL  When  the  engine  i«  at  rctt,  all  fou 
of  th*  TalTea  <OAttiiu*  oloeed  by  tlieir  own  weaght;  but  when  the  encine  it 
working,  two  arc  opened  and  ihut  alloraatcly.    3  ia  the  (rotor  on  lb*  thaft  1^ 
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•ind  g  )i  on«  or  the  trrddUi  ia  ib  b«arin|t  on  the  pitfoit-rodi  «  dinwi  the 
intenwl  eouttnicLioii  of  th«  ak  vend.  Hb  Bclioii  «f  ihb  engine  i*  ei«Md- 
flf  itiDpl*:  on  railing  tbo  pialon  r  •pwliki  nciutm  it  prodnetdin  dw  pylio- 
itt  A  WMU  the  prcuure  of  th«  UmMpbcf*  fbccM  the  vttor  tip  th*  mclloa 
■lipu  tlirtiii)-U  >1io  cock  y,  liong  th*  loU,  and  liftii^  tlie  valve  ( into  tW  oylindar. 
l/noti  l)>c  jiUton  rcachisg  the  l«p  «f  ib  ■irokc^  (nd  bc|:liiniiiK  to  dtaCfOd,  Aa 
rnlve  t  dot**,  aad  prvrtnt*  ibe  water,  whicb  hu  entotd  ua  cylinder,  from 
reluming  by  the  war  tt  rame ;  boing  iir;^  by  the  forcible  dsMNDt  of  llie 
pliton,  it  ii  driven  alonx  the  oonununicabOD  into  the  air  vaMOl,  nfal^  iba 
valve  o  in  iti  pragm%  whkh  doM*  again  the  momtnt  the  vaCer  Inw  aU  paMed 
ihroiijth.  While  thb  pmaM  hm  bam  foiag  on,  the  otlivr  cyliadtr  baa  htwnt 
filled  silh  iralet,  whkk  u  no*  i&feluu]p4  m  ita  turn  into  the  ait  vs*Ml,aad  a» 
OH  cmiimuoiuly.  On  die  irat«r  BrM  aBttring  (ha  tk  vtaael,  a  qaaatity  of  air 
it  cxptUi^  i  but  m  aeoa  a*  the  water  litoa  la  th*  doUad  Una,  the  lover  oitfloe 
oX  tlic  fiii  pipe  beoonM  eoeered,  and  ibe  cMape  of  aaj  farther  portion  of  air 
It  pNvpiitvil;  tlip  air  ii  ihorefora  gradually  dnrtM  by  the  contlnwd  inks  of 
WBlci  into  a  mach  inullcr  ipace  IhM  it  on][inaIly  oecnpied,  and  by  it*  claitic 
fiiroe  reaoling  «n  tho  luiface  of  the  waler,  drivta  sp  the  upricht  pipe  a,  aloDC 
lh*>  Ualhar  ho>e,  end  out  at  the  bmnch-pipr,  with  to  great  velnclty  m  to  brtwi 
windovi,  tci:.,  and  throw  up  a  jet  to  the  height  of  Bity  or  KVcnty  foc4.  Ne«- 
■liim  mrl  ulth  gteat  enoourageasent,  h^  eaUiit  tii.-iiig  renewed  for  a  eFcond 
icnn ;  Lia  caeine*  were  eagnly  panihaMd  by  the  government  Bobilily,  and 
gently,  the  dioemit  parieliei^  a»a  by  the  raiioua  fire  inMranee  mnpaaiea  thaj 
were  formed  about  thia  time ;  vie  tM  Hand-in>Ha«id,  In  1606 ;  the  Union,  bi 
1714  ;  anA  Uie  London  &Murance  CorporMion,  in  ITU). 

In  the  year  1793,  Mr,  CharW  Him^tin  took  oat  a  paleot  for  an  improrv- 
ifieiit  in  nre-^neine*,  which  conidtitd  in  the  eniploynaefit  tt  Mpanta  elawbara 
tot  contuninft  u»  ralvee,  iaitead  of  pladng  them  wiihin  the  eylindnra  and  air 
vrueU,  u>  wm  done  previouilv.  Kir.  Simnkin,  (anerward*  ct  the  Bim  «t 
Hadley,  Slnipkin,  and  Lett,)  Long  Acre,  London,  materially  altared  tL« 
biienial  arrangemcnl  of  the  working  purlj^  aad  conitruttsd  an  cl^[ine  much 
more  compMt  aad  oonventtoit  ihaii  any  of  ila  predeeeaMtmi    Ai  a  trateDing 


angiDO  It  wai  iiiltaiuly  ntperlor  to  any  nrevleintty  bailt ;  (he  only  hwiImmI  of 
eo»veyiiigNcwiluni'>««guie  about,  wsaey  placing  It  la  a  cut  or  waggon  made 
~  urpoetJy  for  it,  anil  many  of  our  melrapolMan  readot  will  recollect  that  tlie 
«ndoa  Afutranec,  Royal  Cichaage,  aniTPbaeiiix  FlreOflbMi  continued  to  run 
tewthnra'e  ctiginN  ia  thlananim  lo  the  end  ef  the  year  1831,  when  ihwe  and 
the*  oBmo  eoMbined  in  fiFming  a  general  fir»«ngine  cebtbliehnMnt,  whedi 
idopled  Sirapkin'a  fntwi  of  engine.  The  above  cut  reptoemtt  a  lide  eletaiion  ef 
[«tie  «f  Ur.SiiBpkIa'*  t«gln«*,  tlM  principal  wotUv  paiU  of  whieb  are  ahowa 
in  •eetiwi.  Tho  eiiieni  ai  b  of  oak,  about  leTCB  leetlanK  by  two  feH  bread t 
tbe  poctfrti  rf  and  the  uppn  part  e  are  matle  of  fir,  foe  the  take  of  liglitnna,  gn»t 
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Mrrnglh  nnl  htiag  wqvitrtil  la  thciajMrti.    Ilia  dfUni  b  Mmartvd  bj  rtriMig 

3irinj[i  on  foiir  inliUBatia]  whctJ*.  llw  kinder  «xle  ub«Bllil(«acraBk,UfiT« 
UB  plinr  lo  tlie  ipiingi,  nod  pennil  lain  rhvclt  lo  bo  tued  without  r«ui*s  the 
bod}'  oithn  *ngino  to  tat  iiieunnvninit  htielit  fur  worUi^.  'Pm  for*  nrrlng* 
locki  uniUi  tlic  front  of  the  ciilern.  which  ii  cut  aw>y  for  thai  p«r|M«« ;  il  u  Au- 
DiifardviihupulvuridaUu  iliafu,  in  tullvillintArtorean^nlioian.  //ara  tbc 
handlM  workxiK  the  ilii^  «  *  b^  n»aM  of  two  loTCt*.  whvn  not  In  m#,  tlw 
hutdlM  an-  kept  in  their  prcMal  ponlion  hj  th«  forknt  bar  f.  The  (uclian- 
pipe  •orem  uii  lo  tli«  tiotl*  A,  olberwiM  clnwd  bv  a  liiaui  c*p.  Tbere  i*  K 
•crewcd  node  i  un  cnch  lide,  for  attaektn|{  the  deltrerv  how,  «blch  m»J  W 
fixed  un  lo  eillier  ride,  or  bath  lides,  at  plentum.  The  pockcte  rf  omr  two  wt- 
foot  lpiit!th>i  of  nieltoo  ptp*,  and  ivo  branch  pijX'i.  cmv  Iting,  the  Mber  abort. 
The  oilier  cijuipinciiu,  EtacrnUy  aboat  >b  fortir-frvt  leoKthi  <if  Intbce  hoM^ 
rope.  oov-bWf  ahorel,  po)«-axe,  taw,  tec-,  are  ilomd  maj  in  cnnTenient  order 
fat  ilw  Ittm  and  nppenniMi  box  of  ibe  taipnt.  All  bcinc  oontkinnl  inaliU,  and 
nolfaiBft  fainif  an  fxtetnnlly,  tUi  engine  ia  cxtcedtngly  eomiiacl,  and  rny  eleitant 
in  bppojMM.  The  top  efiba  ttul»e  ftimM  an  excellvni  wat  fnr  th«  firvoien, 
thMr  fort  TwUDg  on  tha  noekM  ^  while  Uie  <lrir«r  Mcujuea  lh«  box  >caE  In 
front,  piiding  a  pair  of  light  hones,  which  will  draw  an  engine  of  ihii  kind  at 
gnwt  tpvtA.  At  t  ill  l)ie  trctional  porllon  !•  tmi  the  wle,  or  wickin^-piece, 
eoiitoining  all  tlio  valToe,  and  earrying  the  two  noiliiifr  cftindcn.  At  am 
•xtremilr  of  the  ciitem  the  thre«-wny  nietioB  <ook  /  m  trrewed  to  the  »cJo  k  ; 
to  the  outer  end  a  bran  lube  ■*  alto  wrewed,  forming  «  commmkatlMi  with 
Ibe  air  T«n«l  n  nnd  ciit  pine  j.  n  ia  the  fir«(  or  tuclica»-vah«  ebambrr,  divi4«<) 
Into  two  comport nirti (a.  each  I'uiilainiag  a  valve,  oloiad  on  the  top  by  a  plate  of 
«ail  Iron,  Antrn^il  down  with  copper  kiww*,  a  plixa  of  leather  Mne  iiitrndnMil 
helwecn  lomnkc  the  joint  walcr-tighL  oiiihefetcnd,(irdeliTcry-Ta}vedianibrr, 
alto  in  two  compurtnirnla.  oloeed  in  the  torn*  war  nt  the  former.  'I'lie  valrea 
arc  faiwM  plaCM,  Kround  in  At  the  eicciiliu'  brnm  kaI  ou  uhich  thry  ml :  being 
■ceuralely  (rrotinil.  no  l«nthcr  ia  n-ijiiir>'d  lo  make  ikem  tijtht.  The  whola  n}ra 
b  put  together,  uad  then  dipped  into  groaTea,  >.bi(  in  Ibo  ride  and  bottom  of 
U>o  tola  for  it*  rec«|>lloii.  Il  any  of  ihrie  valvi'H  ahoiild  bil,  i(  i*  only  niciwatj' 
lo  unacrew  nnd  icmoTc  the  cifverine  plate,  when  they  can  be  gol  at  wilhout 
dlnturbinj*  ihc  other  parli  of  ihe  engine.  In  Newaham'i  engine,  if  one  of  tba 
niction  ndv**  bocaine  deranged,  lUii  vn^'ius  had  in  ho  taken  coropleicly  aaunder, 
before  tba  defeat  cenid  be  remedied-  p  n  nne  of  the  working  barrel*,  dx  tnchM 
In  diameter,  with  a  atnn-inch  alroke.  made  of  cajt  far«ili  carduUjt  bored  and 
aer«wed  down  upon  iho  irtin  *nto  i,  wiili  ci'pptr  eorawi,  an  knierreniag  lealhtr 
muling  the  jeenl  perfect  The  piiUoi  a  it  of  two  drenlar  brMO  platM,  placed 
in  mmng  leallier  cntia,  and  boiled  tugetlier.  Th?  lop  of  llie  barrelt  ia  a  little 
almve  the  lerel  of  the  dtlcm,  to  that  wlivn  Oio  latter  it  filled  with  water  it 
iiiny  nut  mn  into  the  lierreli,  and  woth  away  the  oil  with  which  the  pMleaa  arw 
kept  contuntly  cnveivd.  Projecling  arm*  on  each  aide  of  the  mun  ihaft  r, 
work  the  pialon*  by  moAna  of  iling*  wilhin  tha  pitlon  rod,  uhich  i*  forked  ti> 
the  bright  neoewBiy  for  ihai  purpoir,  but  endi  in  a  cylindrical  rod,  working  in 
a  giiidr  plnle  abort  r,  uhkh  pci-aprvp*  the  paintlellani  of  tlie  pi«lun  ihrottgliiMtt 
ita  ilioke  The  main  t)ial\  woik*  in  br.iH  joiinial*  at  xi.  Tile  lolo  k  it  mad* 
•o  u>  tu  form  on  inclined  ulone  from  A  to  i,  which  cauie*  all  ihe  water  lo  nro 
out  of  Ihe  en^na  after  II  na«  cr«*ed  uorking.  The  principle  of  astfam  In  ibia 
eiifiiie  i*  rinular  to  that  olrMdy  explnined  uhilc  treating  of  N««aban'«,  and 
thviefero  ivqniref  no  further  menliuii  here. 

In  the  year  ITIClMr.  Joecph  Bramnh  U«tc  onta  patent  ^anew  Ibweojgtnai 
trilli  eundry  imnroreniente  and  additi<wt.  Thit  engmc  woe  eaacnlially  dillrtcnt 
III  (l*  mnatnietion  from  ihoM  atreody  dearttbed.  It  conililed  o(  a  large 
fcarixnnial  mMal  cjlinder,  having  n  fliinrh  at  rMb  end.  to  which  Ivo  rncl  capa 
or  onven  were  eerewed.  Theae  cnpi  eticloae  all  the  working  parta  of  Ihc  nigto«^ 
and  hare  bra*a  bearing*  with  ((ulting-lioxe*  in  their  centm,  for  rtanying  in  ■■ 
air-tiefal  manner  the  working  axi*  nf  the  anrinc  Wiihtn  the  cyKndiV  la 
plaeedfa  atrcng  meial  partition  or  cadiu*,  llie  lowtr  edge  being  joined  to  ikM 
«rllnd«r.  awd  uie  np|H-tmi«l  edge,  whivh  b  grooved,  made  *a  aa  exactly  to  fit 
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tb«  circl«  <t  tha  iMkr.    Tli«  axii  1«  uiimiI  with  im  winfi  «  f»M^  on  ueli  of 

,  which  iaplMod  a  valre  Oficni^  upward*,  to  aUow  Ifae  walar  io  mm  lluroiigli 

ttiicni.    lAMe  Cmw  an  nwde  to  moT«  irakT-tiglit  «^imt  (Im  nil**  aail  mil 

ap*  of  (h*  ej\i»iar,  by  maant  of  InaikM  on  iliab  vdsML      Wlisn  ili«  axis 

loatryinff  ih^  »D«  i*  fixed  in  iu  piaca,  iho  groove  in  Ik*  OMtal  particfam  dMoriM 

[>))«*«.  u  &U«il  with  hemp,  or  tame  other  acA  nattcial,  to  na  la  pra*  on  Ihn 

[uuiw  luriacA  of  llie  axi>,  atiil  cauM  tl  to  merrt  in  a  wal«r-(i|;lic  ibaniier.     The 

Tutu  htiag  a  diamcU*  of  ihn  cyliiidtr,  diiidc  il  inio  Iwd  paru.  ibt  lower  of 

tbicb  IB  again  Rivaled  b)'  the  radiu*  odniltea  iato  (wo  eoiNputDMnU,  ia  cwh 

lit  which  an  afWtnN  i*  cut  through  iht  eviindvr  opanlng  Into  tha  iiiciiun 

LpuHgca;  th<M  apcrtuic^  like  ibou  in  the  fan,  are  <uo>«d lijr  nlvc*  opmiiie 

Fllpwarda.     A  ribnlatx  motion  being  giT«B  la  Uic  faai  by  nMani  of  lerrn  oh 

Ethn  axM,  (he  cajMcItv  of  tha  lv«  lorrr  coropartHiciiu  of  Lha  cjiljailar  b*coin«« 

I  altcnmtclr  mjUtkciI  and  dimintihed;  the  cocitcqiMBW  oT  tin*  )•,  (hat  wal«T 

brcoiiKi  ilraun  up  inla  the  ryliiiJ«r,  geti  kbova  the  faiu  on  eithn  uda,  ood  U 

Ihcii  furcfi)  out  through  tha  uiit  piiw,  ibt  itraain  bang  naintti  MuaUe  hf 

Diciuii  of  a  ipherieal  air  veael  plaowl  en  the  Up  ef  tbe  cylinder.    Ibia  wai  a 

BDVrl  aud  iiig«ni«iua  coitriranoc^  and   pradaced  a  ytry  coBi|MCt  engine ;    a 

great  dnwbwlc,  ho««T«r,  upsa  it*  adianUgeay  waa  the  diflieulljr  of  jMck(n< 

and  maliini!  it  water-tight  in  tha  fliat  iottancc,  and  the  itill  greattr  dimcully  il 

kcepiii,;  il  K>  for  any  length  of  lime,  if  much  ustd. 

SuhMMjiivntty  Mr.  Howiilrte  intrudurrd  nn  i.-nxi"<'>  ''"  which  he  olleniBled  hi 
embody  all  tlie  adianlagrx  iif  llrmnali'i  riiginr,  and  di  utoiil  iu  dtCccla. 
Mr.  Hownlrfe'i  princtjial  impiovomcm  coiitKlwi  iti  tlif  vtiipUiyiunil  of  on»  Ian, 
a  radiui  of  the  cylinder,  ionleail  of  two;  tlra  vibiaiiun  of  the  fua  look  plarc  ia 
tile   lowti  hair  of  t)io  cyliniler,  tlie 

Kliticei  being  ploccd  above.      Mr. 
wiilm,    )ww«i<r,    aiicfertlcd     but 

imperfiKtIy  with  bia  engine,  which 

hM  been  greatly  tufpoutd  by  r  inoni 

ivrcnt  iniYnliMi  l»  >lr.  Jolm  Barton. 

which   U  daddnlly  the  brat  cngbe 

titlietto  co&itmctcd  on  (lie  vthtatwy 
irinoiple. 
Tlio  a«oonip«oying  drawing   and 

^icriplion  will  eanrejr  an  KcuMa 

Idea  of  Mr.  Batton'a  engine^  end  ibo* 

the  jprinciplo  oT  acUon  b  ihM,  ■•  well 

a*  w    tlie   two  former  contrivwwM. 

Tha  fi^t*  aObrdt  on  and  riew  of 

Barton  t  c«ipna,  niounI«d  90  a  luilable 

dotern  upon  wheel),  aia  the  cylUdrr, 

or  working  barrel,  of  hnm  or  iron  i  t 

u    the    fan    ur    piitoii,   which,   like 

Rowntti-e's,  il  o  radiiii,  biit  Ilia  waa 

placed  bvluw  the  ccnUe,  whfle  Ba^ 

ton'i  it  litBaied  above.     He  bn  ii 

compoted  entirrly  at  Mtla^  en  lha 

otpandi^  principle,  with  ifEri^t  and 

■egnu&ti,   M  in    Barton**    metaliio 

piitoni.     ccee   are  four  ralva*,  all 

o^iiiii^  upaardi ;  4f  ii  the  air  rnotl, 

with  the  cxil  otifloe  al  iu  loavr  pari : 

a  il  ibe  <ialera.  whtcb  iiiay  be  kept 

'^U  of  watn  for  inunediaie  uic  on  tha 
:ing  <iu(  of  a  6n.    Hiia  engine, 
k*  all  tha  fottoor.  ii  cepaUe  ef  workin*  from  a  pm»d,  tie.  by  nteaot  of  a 
ictiMi  bona,  ai  well  a>  from  waur  pooled  IhIo  the  elalani.  the  iitpply,  as  is 
Venhan  ■  mgine.  bring  reg«lat«d  by  a  three-way  cork  r!aoni  wiiMn  Ibe 

emna.    Ike  Mgiue  ia  wutktd  by  ib  eleraiieti  and  dqitoMion  uf  Uie  haadba 
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i  «,  coDMcbd  Willi  die  Axit  ef  tl»  bo  «,  >likk  TiWMn  taeknri  ud  famf4 
la  iW  apf**  f*n  of  (b«  tj^mirr,  hhI  dgtitcrt  u  «aeb  tOtike  aeniy  cn^^Mlf  of 
it«  etmttmU.  tni  may  U  nfOlMad  fo  m  to  c>«*  Mon  or  Im^  m>  rajairrd.  Hu 
•ctUng  «f  th«  liu  <T  potM  k  Mo^  noAcilv  atr  t%U,  Mid*  m  pml^M  % 
vaoniaa  Mmt,  «ti  diatMdc  of  liw^tmocr  •  wmtc  the  hudlc  ii  tkrunt.  and 
Ifci  prc«—K  af  tin  UnKWylwra  laniH  wu«r  to  nth  op  hto  ihii  ifWe.  During 
Ab  Mfok*  Um  dr  thai  accnpM  tlia  odicr  (ida  of  ifaa  cTfladar  hm  bMn  pvtljr 
■ifaHwl.  aod  thii  *p»pt,  an  the  aaoood  adaka  bcuig  bmc,  b  filM  with  «aicr, 
whale  that  alrradj  oa  the  etbtr  tUe  of  ihe  pimti  k  hnei  ap  into  the  ab 
vaMtl.  and  thence  ihra^  die  exit  pipei  la  a  coaiIiiwmm  JiC 

A  ten  coHpact  ead  ocnvcmtM  nte  eafne  hae  laieljr  been  invented  by 
Mt.  Baddtkr,  eaoaatfa*  ol  mfy  mm  ejlindtr  ptaeed  kotivMaUj.  and  vofUnE 
ea  the  priadfJe  of  Dala  Hn*^  dDi*bt»«ciing  F"*"!^  '^*  o'dfaivj'  ■>?  ™ 
down  boUmi  of  llie  baodlcK  tqr  niMiia  of  a  empte  emicriranec,  tamt*  the 
piMcm  to  tranne  backward  attd  tamti  wMin  the  (jlinder,  earii  nde  M»g 
aiwnateljr  ftlUd  wiUi  waur  vhkh  the  letanttng  uroke  expak.  There  nr*  (wo 
catmnea  valrca  Ijring  at  the  bettot  of  the  nrlindcr,  one  at  each  end,  and  l*<i 
exit  *at*«a.  ritwied  immrdjildy  vrer  dw  tanmn.  The  wntor  eaten  ai  the 
bottom  of  the  cylinder,  oad  la  dlaeharged  U  the  top,  die  etrfam  betne  etpnlbed 
bf  a  globalaf  air  itikL  The  inventor  CMuidm  we  advaa^ca  of  nia  etifue 
to  ocmtiat  in  id  comusci  form,  pvi  •trenxili,  and  danhMilf ;  that  It  M* 
ttmn  •orfclag  puu^  i*  lighter,  and  ha*  leai  Mcilen  than  aajr  other  englaa  of 
•^h]  power. 

Of  nO  the  e^isBi  fallheTto  oonelnwled  asd  worked  br  nMnaal  Uboor,  the 
£aatia{  £t«  eagine  li  the  Boat  powatflaL  BagtoM  of  ihia  kind  namlk 
CMiual  of  ihna  cylinden.  working  lnl»  an  air  vmmI  of  la^  dnHAaToK^  UH 
arc  built  in  appropriate  barsei.  The;  ore  put  in  metioei  bj  the  power  effroH 
tmly  U>  fiAy  tmm,  anlted  ta  taar  long  rctolving  ennki^  wfaicli,  hf  toJlabU 
machincf^,  woiktheihiccpHina^  llaae  Mwlnei  will  dirowa  rotwiuof  waMr, 
oiM  inch  in  diameter,  upwudi  of  a  bmdrod  mt  faij-h.  Thvj  are  advntagcoMly 
ootplojred  on  the  rivn'  and  in  dock*,  vbcM  an  nMndant  Mppl;  of  water  oai 
al«aj«  be  depended  upoik 

Thaw  anfinaa,  hovaTer,  bar*  bean  fveaily  anrBatanl  b;  Uia  lire  eapnaa 
recently  eooatnielMl  by  Hi.  John  Bnilnwaite,  waned  by  tleatn  p»wcr.  The 
tail  ef  ihii  kind,  llie  Ceuat,  WU  for  the  Pttaalan  govemmt  in  1832.  had  tw« 
working  cyltndm  ten  inebM  and  a  half  I*  dIanMwr,  wtdi  ■  famtatn-loch 
■ttoke,  tbc  ateain  eylisdcti  being  twelve  indin  in  dinneler.  When  working 
with  •  itewm  preaure  tt  atve niy  pound*  open  the  •qnare  liKh.  and  makiag 
eighteen  ftrelMa  per  islBnt^  thii  eagioa  threw  a  Jat  of  wairr,  an  inch  and  • 
quant  in  (Uanteter,  neatly  one  hmdred  and  twenty  frtt  hifh.  llie  lane 
poacr  gare  two  jela  of  aevefr«ghlh*  «f  Ml  iMh,  and  aftorvaTdt  bur  of  Rro- 
oighth*  «f  an  in<h,  an  elevation  of  aboot  eighty  IWeK  The  coiiaain|itian  of 
ooko  wfti  three  buihcla  per  he«r,  and  the  average  working  tit  the  engine  waa 
oalcubled  to  be  rquiil  tu  llio  duicharge  of  between  righly  and  ninety  Hn*  of 
WBtiT  per  liuur. 

Nnaioroua  aitcnpu  have  bc<n  made  l«  condenee  a  powerlnl  fire  rni^ne  inio 
n  tmali  oonmu.  In  thii  rtapect  C*{iL  Plalier,  It.N.  «{ipear«  to  hiivo  brnt 
noel  iwitiftil ;  hli  engino,  on  Hcwihan'a  ptindpt^  omtielins  of  ivu  (li-r- 
ineh  ejliiidere,  with  eighi-ineh  atrokeeinndanairTeaiel^ituatifl  hetwreo  tlieai, 
wa*  coroprixd  widiin  a  box  the  ibe  of  an  ordinary  Ua  ch«)t,  eiclinlve  of  the 
handlat,  whirl)  flxrd  on  the  ouuiilo,  and  wrvad  to  carry  ihc  engine  bv.     The 

Qoae*  for  which  thi*  kind  of  cnnnc  u  «iiable  are  *o  few,  that  they  uare  ooC 
very  extenaveir  oatd ;  for  the  local  puqwaoa  only  of  Dianiioni,  roana- 
faetoriei,  n  on  iliip  boar^  can  they  be  advantagvoualjr  emplovnl. 

Much  ingenuite  naa  been  ncrciMd  to  tonitnicl  n  fat  tnKinc  on  the  mlalory 
priadple. but  witoowt  m*cccm.  An  iDgenimucnc  oflhii  kindwsi  iSc  iiivrntion 
of  Mr.  Ranaeley,  fnr  which  Im  look  out  a  paimt  It  coiialiied  uf  loo  Ruled 
tolUn^  working  into  each  other,  while  Ihcir  oppodle  adca  worked  in  acini-- 
C|rt>nder^  *ilh  which  they  were  in  cioae  conlaet.  the  tnda  of  the  loUen  bciiw 
■nntlariy  cicciuntianced ;  radi  iptee  beloeen  thie  fluiingt  fame  up  MIed  wll)i 
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wtil«T>  «lilc1i  <rM  diwhargvd  btr  iho  flutbi^  nMtly  fltllnf  tnl»  Mch  Mhn  m 
■Im  dMemding  «'jc.  In  thli,  havetcr,  u  in  all  the  oth«r  Ntatorf  Mhib  awl 
At*  vn^ocB.  it  wu  r<>uii(l  to  b«  praclicallir  impoHibtc  to  comtnicl  an  (osiii* 
iufflci«ntly  itHUt  tiglit  tu  aijiatl  ih<i  ^rrAl  prtwat*  to  wbieh  thajr  u*  )ub)e«t, 
willioul  Inciirrincjui  exeetiirr  ami  clcitiui;tire  amount  of  fiMon. 

FIRE  ESCAPE.  Ptrtian  ftw  tubjccU  ban  more  ex(«niivalv  aBMed  iho 
nuhlif  BiU'niion,  oi  ficreiiM  to  much  fng«nuiiir.  m  ih#  b««t  »ou  olnmiaimg 
uidividiuli  from  death  b^  fire.  N6Ciiithtl>n<linf  Iho  varied  (alettta  tkal  have 
been  directed  to  thn  objed;  it  i*  a  Nogtdar  fwit,  Uiat  no  invention  ba*  jFI  been 


F.e.  I. 

CTodueed  ao  iminrully  efficient  a*  to  tupericde  all  othenk  or  to  (ndooe  Oie 
i-lici'  thai  the  limits  of  perTeotkm  bar*  btta  attained.  Many  ncfllMit  and 
iiit:i.-iiiiiiii  conirivBOGM  lia*e  bom  prodiKtd.  moat  «t  which  trill  be  (bund 
enibodiri]  in  the  fnlluMing  claaificd  dneription.  Fire  fotOM*  ma;  gtti**Mf 
be  dividtd  itil«  three  dauoi,  i-i(.  Udden.  pottiUilc  tKnpn,  and  earrll^a  CKopcai 
Wllh  ill*  oomman  lirv  laddm  all  inntt  be  trW  ucqiiainled ;  thay  arc  mad*  of 
diltcrvnl  tt(ij;)hi  in  tr»rh  a  flnl,  ir«uad,  (hinL  or  footth  itory  window.  Whrn 
n(  tiM  latgnl  kind*  they  uic  gencraUy  Aimiibcd  with  Ircn  gnidaa  oc  baod-railt 
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at  Iho  u<l«,  Biid  alio  wiiti  0  conlriTuicp  for  ntUIng  thtn.    IW  eoolrinum 
cotuiiti«ra  *hort  coiiicul  iron  lube.  Join iml  to  mie  uf  the  upper  roundi  orUtf* 
«r  th»  Itddor;  a  Itriij;  polo  6xt»  iiitn  tbii  lube,  oad  kHomi  IcrrRt  Ekcilit]:  to 
niiitiR  [he  laddi-r.    A  wcll-in«dc  luddtr  of  bamboo,  Tioni  iut  exlmne  liglilneMk 
eomblnvd  with  the  rvqniiitw  ■treiigtli,  Iut  bvtn  contidercJ  by  toon*  n«r*i»u 
a^i»bly  adiiiilnl  for  (li<  pnrpoMS  ef  ■  fire  ncapr.    AuMtm  forai  oTlwIdpr, 
■nd  on«  tliat  a  ai  preteni  rtty  fucomfiiU)'  miiJuyml.  («nii«t*  of  iburt  leii^h*^ 
rrom  eight  to  sI&b  Tm  leng,  wlikh  111  one  un  llxt  oilivr  to  any  rr^uired  extern^ 
by  A  eiiMi^  but  tiinple  joint,  in  the  Mae  wbv  n  Kolinf  ledum.    Tltc  aiJi'an- 
tagta  «f  thu  kind  of  Udder  an,  ci«"t  poltahililv  and  ounvtnlfnr^  wiib  all  llw 
praeticU  nlilfly  vt  tlie  lon^Ml  toa  moat  unwiplily  ladder.     Mr.  Grr^nry,  vh«( 
numentu  fife  eMipce  bave  attncled  dMetroi  aUcniion,  bu  oonutuf t«l  n  ^riM 
raiiety  of  Uddm;  aniong  tlieio  U  a  very  pretty  Udder,  in  lwo|wrU  or  I«<i)[|Im, 
one  (lidlng  upon  the  othur,  end  tuttalnod  at  any  required  eUntion  by  n  tinipU 
conliiTaDce.  A  cradle  ii  nitechcd  la  (hit  leddr*,  far  the  rterae  of  timid  or  infirm 
pcnona  (  the  lAolc  it  «f  a  conveiiient  uie  lor  canyinc  <t  elewage,  and  ii  my 
••(ilv  nMnag«<l.    Mr.  Gmonr'i  patent  Uddoti  are  eiihlUled  in  IJie  ta|pwiiij> 
on  the  prcccdinic  intge.    J'Sf.  I  U  ando  view  of  one  of  the  ladden^  nine  feet  In 
Iteiglh.     flj.  2  eibibiti  three  of  their  lodden  connected  tof^ther,  end  applied 
uaflreMMpe,  with  n  li^-ht  car  orcrm!!'',  relted  by  rupuAA,  worlun^iniHilleye 
■Itadtod  to  the  lop  of  the  laditcr.      fiy.  3  rcprcaentii  four  of  Ibne  (adden 
nUed,  for  the  purpose  of  elevating  the  firemen,  and  enabling  liiai  to  direct  the 
•b«ain  of  water  from  llie  engine  inoti  dfeetuatly  u[ian  tlir  Itr*.    A  Ml  of  (btee 
laddete  may  he  placed  on  a  liglit  band  eaningt,  or  miKhl  aecompany  eacli 
fire  engine.      On  rcochbg  a  conttogmtioii,  ibc  lonrr  Inddrr  ia  firtt  raiiM,  and 
the  IVel  iecurvd  in  tlii^ir  plnce  by  n  Mt  pnninc  llirongb  lliiMn  And  two  bletki, 
plaecd  upon  tlio  rnKine  fi>r  that  pitrjiiue.    The  iron  ilAyi  b  h  ereiainc  aacli 
other  ore  booked  Inio  ■taples  fixed  in  the  back  of  this  Udder.     The  fiitt ladder 
beJti^  thtii  llrnnly  fi.^cii,  h  man  mousta  il  and  attadiM  another  on  the  top  of  it; 
a  third,  foicrth,  or  n  tinii,  may  tn  thin  my  b«  added,  until  the  required  heubt  It 
obtained.     When  the  height  i>  cnniidcrablr,  Ivo  guy  ropea  d  date  cmiiUreil 
to  preeerre  the  Uddera  in  the  proper  posiiiuo,     >'or  tbia  puipoie  the  banc  of 
the  cvriege  in  pmvitled  with  two  Urpe  eqaore  elaplm,  ibroii^ii  which  the  bee 
e  ii  ihniat ;  to  the  cnda  of  ihii  bar  tjie  rope*  are  made  fitti.  a*  ihown .     TW 
ladden  are  each  prcciacly  alike,  to  lliat  all  (it  one  ancrthcr :  they  are  connected 
by  the  following  tiinple  and  i-irective  oernOivanee.    Two  king  hook*  or  half- 
■taplca  a  a  are  (iicd  on  thn  hook  of  each  ladder  by  mean*  of  an  iron  itrap, 
and  riveted  throueh ;  each  lailder  ii  provided  wiin  two  flat  itep*  e  e  al  il» 
lower  end,  which  drop  into  the  two  book*  and  make  a  firm  tind  ereure  Joiiil. 
Hope  loddera  have  ■omcIfiiiD*  been  employed  a>  fire  ncapri  i  the  moat  eonHlieai 
kind  coniiat  of  alrong  rope  lido,  niih  wooden  iteps ;  cirtular  piecca  of  wood 
arc  •oiiictlmea  ndded  to  the  end*  of  the  elem^  to  km  tb«  ladder  from  will*,  Sic. 
la  Edinburgli  wire  chain  Udden  ore  einnloyed  with  f""**  incon*.  br'mg  lurd 
by  men  duly  trained  fur  tliat  pufpa«c.    Tlic  princtpol  dilHtuItT  witb  all  Udderi 
of  (hli  dvfcription,  i«  in  railing  lliein  to  the  windowt  where  they  are  required  i 
thii  difficulty  ha*  been  oirTnounicd  in  the  tiipe  Uddrr  of  Mr.  A.Youn^,  iht 
moat  ineeiiiaui  and  uacriil  CDnirirance  of  thii  kind  «-ith  uhieh  we   ore   •e- 
qualnled.  It  cunii«ti  of  a  nuiubcr  of  ruunda  A,  fig,  2.  (in  the  rngrnving  tm  tht 
loUaaing  page,)  wliich  form  the  etep*  of  the  loitJer  by  bring  united  with  iwa 
mpee  S  B;  liicie  are  euipended  (rom  an  iron  frnmc  C,  leiminaling  in  hook* 
a  0,  which  CMi  very  convenieully  be  lodged  on  the  till  of  n  window,  and  ibua 
form  a  Mciire  enppnrt  for  llin  ladder.    Tlie  jirinripal  iieciilieiity  of  lliia  cun- 
trirnnee  conaiit*  in  making  the  ladder,  to  (lint  the  runnda  or  ttcp*  can  be  pnl 
logetlier  a*  *hown  at  fly.  I ,  farming  a  pole  by  which  the  Irame  e  con  be  r«lat4 
up  to  a  window  Irem  below.    To  cjfvct  ihl>,  the  end*  r  of  the  round*  A  bava 
ftndei  6t1od  fall  upon  Ihom.  and  the  iiihcr  endi  /  are  rediued  m  a*  to  enter 
the  cavitiee  of  the  lerulea,  which  pinj^ci  beyond  the  end  of  the  wood,  iheu 
forming  lockel*  for  their  reception.   1  lie  iron  frame  c  at  ihi-  lop  baa  a  printing 
jm  J,  witich  lilt  into  the  eoeket  r  of  thr  upper  iinind ;  lliit  aiipporu  it  at  the 
■e^    Tlic  amatl  end  «i  lliia  Kcp  i*  inactlcd  into  the  ferule  of  the  eccond,  which 
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El  ngitin  RxmI  U>  the  Inp  of  tli«  tliird,  uid  to  on  to  Ibo  bottoa.  In  IkU  w*y  ■ 
pola  i*  fanacd,  u  in  fig.  l.ot  aii  (li«  it«|»  of  tb*  Uddcf  jcniMil  hintlicr,  by 
vbich  nuant  Ihs  hooka  ■■  Uio  lop  of  the  iron  fiioiia  tnajr  bt  nJfM  Up  to  k 
win^o*  till.  *nd  th*ti  a  >in|tlc  jeHi  or  pull  at/^,  j, 
tlic  loner  end  Hiranitcs  th«  tuv«i  from  on*  J^  ^--w-^i  ^ 
another,  and  th^jr  Mitnno  llic  Conn  nf  ^^3,  fjr  ft/*  A  If  'V-  2- 
rcndy  for  Mcaiiduig  or  dcKcndinK-  l^o  ■■d«  i 
Topo  of  the  Udd«r«  B  ti  arc  compoatd  oT 
Ihrce  Binkll  liiir*  p)ut«d  (ofttthcT,  which 
ini'lUud  |clT«a  the  mcDni  of  fwleninc  tlia 
(Inrci  Tcrj*  »t<urrt)r  to  ihem;  (hit  ia  iliown 
by  Fig.  3.  A  hol«  ia  bor«d  ihraugh  th*  •(•*« 
nt  the  jihico  tthvrv  lh«  TO|>r  it  to  be  find, 
large  tnough  to  receive  one  of  ihc  thr»  lint*^ 
Bud  a  gKM>Te  in  Cunied  rouad  ouliidv  of  it  at 
the  umo  nlofp.  Oii«  «f  thr  linci  la  patted 
^^  ihrouffh  this  hoU,  Iho  other  two  at«  t«]ten 
^^K  round  in  the  sroove  ao  a*  to  nirroiind  th« 
^^Falttvr,  tlipn  all  tlwMv  Mns  P'"''^  togvtW 
P  make  n  ftriii  connexlnn.  T)ic  IVaine  c  at  the 
L  luu  tiu  iwo  iron  rods  h  h  fi»«l  lo  iti  iidc*, 
^^L  which  &re  utrfut  u  haud-THilt  to  aav  peraon 
^^■^Iting  out  of  a  window  on  l9  the  ladder.  Th» 
^^■.ahnle  lull*  up  into  a  compact  bundle,  and  it 
^Bco"''}'  carri«d  about.  A  JAdder  on  th*  taoi* 
^■^priiicijile  may  also  be  conitnicled  enlirrly  of 
nii'Ul.  bj'  tuln^  wire  chatoi.  and  m«(al  inbci 
for  Itic  iifpi.  Mr.  Vonui!  ipwivcd  a  tilver 
inol.il  nnd  fiftMn  cuinviu  ttnva  iho  Sooltt/  of 
Art*  fur  liii  invention. 

Mr.  Gregory  eonttnicltd  a  very  complete 
rope-ladder  eicjipe,  whii.'li  wai  (upporlM  «n 
ttie  window  lilt,  p»r>|i«U  &c.  of  a  hoiite,  bv  • 
hook  <ir  lii|;«nlou)  workmonthip,  compoiwd  of 
tiro  (iJei  or  aimi,  bent  into  a  form  very 
c'ljtHy  reiejubling  the  external  ngiiie  of  the 
liiimoD  I'tiT,  I'riini  tlml  circiunManca  called  (ha 
car  hovk.  Hie  («o  lidn  of  llii*  book  >ct« 
lield  together  by  three  hbriiooial  iron  rail*  or 
iba't-  Thit  tiiti;<1i>,  ori^ikal,  and  ell*cluul 
■node  of  atUcbment  odmit*  «f  nnivcrul  ap- 
plicaltoii.  viilioul  any  previoiii  prDfinon  (or 
tliHl  jHirpou  1  it  liraily  emhracM  ailke  tJia 
thickott  Mid  tliiuRUt  wall^  aad  «!irn  onco 
Riod,  no  dowawatd  foioe  can  Kpamto  it  from 
it<  at  lncbnkml,  bdl  by  tearing  the  bO(>k  aninder. 
To  ihit  hook  oai  sltkdicd  a  neat,  well  nude 
ladder,  to  which  a  tliding  ctad]e  waa 
ptcd,  llie  lope  by  which  the  cradle  was 
woriird  puiing  over  thr  cenitnl  bar  of  tfa«  ear 
tiock. 

Tlie  nrxt  cIoh  of  lire  rtcapct,  compriainf; 
th""!:  of  a  portable  deicriptiun,  it  ■  very 
nuiiii'toiu  oui;,  and  luay  b«  i^d  to  commMice 
will)  a  liinple  rojic  made  fait  to  i«mething 
wiihin  the  room,  by  meant  of  wliicli  a  dcacent 
niif;hi  be  vfltctrd ;  il  luu  been  conwdered  an 

i'>i['Tottineni  to  kn«<  tbv  rc«t  ^ty  cloMly,  and  deaotod  by  alleniatdy 
cliitngtiic  tlie  BTUp,  ijiilcad  of  letting  the  nijic  ilip  Ihroi^h  Ilie  ham) ;  il  it  b>il 
a  UiuiiM  nauiuer  of  penooa,  h«>cT«r,  who  could  cacajw  by  t);f  m  ncana.    h 
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Km  lliMwfor*  \tem  niucited  to  ailacli  a  tnek  to  llic  enil  n(  b  rope  ofMBkU'iit 
levth,  JMo  whicJi  ttmMltm,  chiMivii,  JM.  migU  be  duI  and  kninrd  in  ufrty, 
Ui«Tr  dt*c*nt  Mng  n^vlatcj  by  dnwine  uie  W  clear  b>  ilic  viiidoir,  nnj 
Muing  Ihft  tope  eoM  or  twice  rouDid  tCc  bod  poM.  which  woulJ  gvatratc 
Mdlou  «aougb  to  mlu  the  dewMit  ««(y,  without  nincli  exnitioa  on  the  futU 
•My  pMMoi.  Several  ini|iiro««m«nt*  have  been  nude  upoa  tliii  itide  uii  eimple 
■fparatm,  cansiitiaf;  in  grnenl  of  a  cradte  in  Ueu  of  llie  aMfc,  iniide  ot»  mb- 
mtleiH  bnit  and  «uiisblt  inauriaL  and  la  tuniuiig  the  rope  trough  •  polUy 
hooked  to  a  alaplo  provided  fit  that  purpoie ;  a  j^iids  roiie  i$  aina  MMiiti  ts 
the  bottom  of  toe  cndlr,  which  tanblei  it  to  be  pulled  nude  frotD  HnnifT  fianiTin 
from  ihv  lBw«r  >in>l4ir*,  anil  fmio  tvilingi,  aniu,  he.      In  Kiin<  coaM  the 


pulley  ia  uipportcd  by  a  gtapplinK  book  ihrawn  into  the  visilow.  Etoapaa 
iif  till*  lunil  luit-e  bmi  conilruoled  by  Meun.  Cobbin,  Cook,  Fox,  IIbik, 
MertTWeadior,  Read,  and  aoma  othen,  all  atorilar  In  principle,  but  di8«ril^ 
■lubuy  in  dc<^.  Mi.  Grecory  employed  a  (tout  rope,  (ortj  tret  hnf,  having; 
a  hook  al  lh«  top,  and  a  ptuiey  williiu  a  few  iaehn  of  it ;  ■  fradlc  ilidc*  upon 
Ihi*  rope  by  moaiu  of  two  rinfi.  one  at  ibe  top  and  (lie  oilier  at  Ibr  bultooi  of 
it.  Another  ropr,  lvi«  the  length  of  the  ibnnei.  pauc*  over  tli«  piilUy, 
and  b  fastened  tu  ihr  iipgier  jidit  o(  ibv  cmllr;  by  tliit  rope  the  perwnt  belnw 
nii«  or  lower  it,  until  the  whole  of  (he  inioale*  of  the  houfie  ore  eilricMmL  lit 
thJ*  mcape  th«  McilUtioah  m  well  ••  th«  rolatorv  motion,  nhicli  ocoiu  in 
■omB  of  the  form«r  roniriTanMi,  at*  both  preveniM. 

Mr.  B,  lUdcr  a  ihort  time  vneo  exhibited  a  umplc  npe  lire  cteapo,  con- 
■itiing  of  a  »tout  heicpeti  rope  nllied  wilfa  nonted,  having  at  one  md  a  iwiTet 

Siritijj  catch,  bv  wliirli  it  could  br  innuntly  allavhvd  to  a  hed  poll,  cbtnt  of 
mvort,  bar  of  a  f^Ic,  ftf.  Upon  ihi*  rope  wu  placed  n  (limip  or  fricliMi 
(i.'ai.  witli  three  riagt,  through  wliich  (he  lojw  puaied ;  ihtae  riiigi  were  nvt 
placed  ptrpeiidicuUrly  above  each  other,  but  itowl  in  a  curved  dlmtiun,  ■»  a* 
to  c«uic  coniiderable  friction,  and  clieck  tlie  too  ranid  descent  of  the  partlct ; 
for  one  individual,  with  very  little  txeiliuii.  cuulJ,  by  ineam  of  (Ik-  fiicliuQ 
anut,  detcend  with  nnolh(-r  prnnn  in  hi*  Uii,  A  cuiitiivance  wat  alio  nppmiUit. 
fur  ini>(niitiy  Hiinz  a  wcuTc  tiooM  imdcr  the  armi,  to  be  uicd  whcB  the  fricljun 
*«at  wa>  not  emploi-ed. 

Mr.  Daviea  inv«iili-d  a  nft  fir*  Moapt,  posMMlnKia  an  rinintnl  ■I'K'**  (ho 
euenliol  auolitiu  of  uniplieiiy,  rfRcacy,  and  porlafaility.  It  coniiitt  or  a  lnn|; 
rope  doubled,  the  two  eiidi  of  which  ate  lecured  to  a  Mrong  iron  hook,  fiii  the 
piirpuiiv  uf  Bltac!iii)g  it  lu  a  ring  bull  K^reucd  to  llie  laih  mini*,  or  •  benis  in 
the  ccilin);.  A  number  of  lui>pi,  made  of  itntni!  girth  neb,  ilide  upon  the 
dtiuhle  rope,  by  iiieoni  of  ilioct  copper  liibrt  or  vyrii  iIhm  loriju  are  abo 
eqiilpjH'i!  wiili  duth  itidcis.  Thii,  witli  ajotiitcd  rod  foi  raiilne  it  lo  a  window, 
comptiiea  the  whole  of  the  apparalu*.  The  mode  of  tuiiig  tbii  etcapc  ia  aa 
follow) ;  [he  end  of  lliv  double  ropM  at  wliieh  the  iliding  looiii  uie  all  cnllKIrd, 
it  placed  ii)i»n  tlio  forked  extremity  of  the  uppcrmott  joint  of  tbc  rofif,  b 
•eoond  ia  added,  and  10  on,  lill  [ho  ncccauiryelcrationia  obtained.  The  pervini 
■ban  htvbig  aesu/ed  the  hook  to  aome  auitable  object,  tliotc  brlow  hold  llie 
npat  aiunder,  thna  formiiu  a  triangle,  the  apex  being  nt  the  window,  and  (lie 
bate  in  the  ttrceL  One  (d  the  persona  above  iheu  lake*  one  of  the  loojn,  and 
paning  it  over  hii  head  and  *huiitd(r^  fixn  it  under  hi*  arm*;  be  tlien  gata 
Mt  Af  ill*  window  and  comrniu  hitnietf  lo  Ihe  row,  down  which  be  iltdo  to 
UrrmfinM.  A*  the  ropet  arc  in  contMt  al  the  window,  the  detrent  ii  at  fiiU 
rapid,  but  aa  (he  peraongelB  lower,  the  pcal^r  divergence  of  the  rope*  mdnallj' 
arrnla  lilt  pvogrta*.  There  should  bo  at  leail  six  or  eight  pcnoni  holding  tha 
ropei.  and  they  should  be  kept  as  wide  apart  u  dtcumilanot*  will  prrmll ;  tli« 
base  ahuutd  alwnyi  be  upwnnls  of  tliiee  yardf.  Femalai;  ebUdres,  &C.  may  b« 
loitered  by  this  escape  witli  prifeel  taie  and  safety ;  tot,  by  bringing  the  doth 
■lid«  on  the  loop  does  to  the  body,  the  person  dest«ndtng  cannot  quit  the  loop 
llQ  released  by  withdrawing  the  slide.  Mr.  IkniBrd  had  prevloiialy  prcpwad 
Ike  emjilo)  nieut  of  a  wicker  ciadle  alidinj;  on  direigent  rofio,  but  tlut  tmafbt 
nant  is  iiifcrior  (o  that  of  Mr.  Davini  in  practical  convenieuco  and  eScMV. 
The   principal   dillieully   attending  (he   un   of  poitabU   tat  eaeapat,  la  in 
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clUbllthinf;  A  commiiBiatlMin  with  Ibc  dctsmh  in  imgH;  the  mmt  imuiI 

in«tli«>l  of  cITecliiijc  lliiiotyKl  i>  by  tmb  about  ilx  or  «)glMftt(tMig.rawi«cltd 

riiher  by  ^iliiiia-rml  or  bai'onclJoiiila.Mby  Mmm^aiinliivtwapciaf  Mt«n 

Uaiits,  GloM,  AlcnYO'CttlBM',  and  wt«t«I  other*.     Th«  WManptajFing  A**eh 

■bow*  n  Mrrio  or  roiu  cooiMcUd  in  tliii  Hi<uinar,  wUck 

HOI  only  rtiiobut  tUo  lupporl  a  pulley  upon  wkicb  ■  cradU 

it  woikcd  ;  lhi>  oTrangcmctil,  uowcvvr,  rrquim  llrang, 

atiJ,  conii-qufnllj,  vnry  hunvy  wit,  itiid  ()i«n&n  MMiOt 

bo  iiiiicli  rrcammondviL      htr.  Qrcj{ory  cli'ccUd  •  eom- 

municalioQ   by  mniiit  of  a  witlltiii^  itick  wilh  thne 

(xlvmlmg  joinU  lik«  ■  UlMoopr,  by  which  a  line  w« 

handed  lo  llic  penont  in  dan|[cr  from  tlic  window  of  on 

•djoioing  hoiuc.     Odiert  linv«  togg^tCfd  iht  idoa  of 

diopplax  a  Una  6om  the  tii|iii  o(  itic  haux*  on  eaeh 

lid*  or  (Jmi  on  in,  vhioh,  attached  to  a  rope,  or  netft 

of  anv  kinda  «rould  •nabla  it  lu  lix  niiicd  to  lh<at 

TMuInna  Iti  aid.  Some  perion*  hare  propoaed  lo  lKra« 

a  ball  with  a  line  BUuehed,  into  thv  window  frcnii  iho 

itNVt,  and  tliua  fann   thv   dv*ir«d   eonneijon  ;    ihii, 

however,  ii  a  diBicult  and  random  mode  of  prnceediiig, 

and  by  no  inrani  to  bn  rtlitd  on  iu  llie  tiiiio  of  ilao^r. 

I^ie  Edinburgh  (icemen  ute  a  cron-bov,  and  a  threc- 

ouace  leaden  bullet,  aiuched  to  a  fine  cord  uf  the  very  bcil  nutcriaU  and 

workmaiuhi]),  130  fe*t  lon)(.  The  buIUt  and  cord  are  thruwa  ore*  the  hoiiw  hy 

ibu  trou-bow;    la  llii*  cord  a  ilronMt  one.U  altacbed,  and  drawn  orrr  the 

houM  by  the  former,  and  »>  on,  siitu  a  chain  ladder  or  eicBpe  i>  eventuolljr 

plevatM.     To  act  upon  thia  plan,  howovar,  with  any  gooil  clunot  of  tiicroM, 

rMuirai  the  men  to  be   regultri*  trained  for   the   purpote,  u   they  arc  in 

BdinbuiKb,  where  they  are  exctrdlngly  tkilRd  In  llic  nanogenuut  of  aU  their 

&r<  maonincT)'. 

Mr.  Bniton  Introduced  a  fire  cacape,  Mouulii^  of  a  laria  ilroog  easva** 
(beet,  with  loopa  oil  roiuid  to  bold  on  by;  (kia  bting  bdd  under  the  window  at 
which  any  peraon  la  tiluatad,  by  tight  or  ten  peraoni^  the  party  ^loire  learn  out 
of  tha  window  into  the  middle  a  the  ibeel,  wUch  cattlia*  Um  UBirqimd. 
Although  ibia  ii  by  no  nieana  the  miMt  plaaMSt  mode  of  oacape,  neverUielcH 
iiiiii)Wrl(w  axparlmonli  have  proved  U  lo  b*  a  aaf*  and  (R^tnal  on«.  A*  Ibii 
eicape  takaa  i^  but  little  room,  and  ■  rtady  tea  dm  in  a  few  lecondt.  It  U  well 
adapted  to  ba  carried  fa)>  tba  Sta  aDglBaik  and  Moat  vt  tboM  in  Loodoo  ate  now 
provided  with  one  of  thia  kind. 

IlaTiiiK  tbui  briefly  noticed  iIm  mad  eelabtoled  firo  tacapea  of  a  poitabt* 
noture,  we  proc««d  to  de*cnbe  Iboae  of  a  laner  kind;  and  fint  of  oarriaga 
bidden.  In  the  war  1S09  Mr.  John  Daviea  Eihialttrd  lo  tha  Sociatr  of  Arta  a 
fire  OTcape,  wfaion  oonnated  of  three  ladden  connected  to,  aftd  alidii^  udod, 
each  other,  by  meana  of  ropaa  worked  by  a  email  windlaai ;  a  aeoond  winolata 
raiaed  and  lowered  a  ciado,  tiq^rted  by  ropei  panning  over  nuUeyi  at  ibe  top 
nl'the  uppcrmoit  ladder.  Tliia  maehina  wa«  mounted  iipon  alow  RmNwhealtil 
truck,  drawn  by  a  hon*  ur  by  alx  nuit.  Subaaquantly,  Mr.  Oregaay  greatly 
improved  upon  thi>  eacapc ;  bo  ctuployad  three  ladder*  illdiog  od  aaeh  otheri 
which,  when  lowered,  were  babnoed  botiaontally  upon  a  Mmanimt  frame 
motmted  on  a  tljfbt  fiiowheolad  eanitgai.  Whva  in  tliii  podtMo  ikejr  ara 
capable  of  being  run  under  low  gatewayi^  kc  vilb  treat  fiicib'.y.  T)i«  laddara 
are  brought  into  the  perpendicular  poailnii,  and  then  railed  by  a  unall  wisdiaaa 
in  iho  l>nnt  of  th*  machine,  lo  any  requirad  hrieht  beiwevn  tea  feet  and  ferlr: 
the  ladden  are  then  indioed  lowardi  the  wiodow,  upon  tha  lill  of  whkh  IM 
top  may  be  made  lo  reit.  To  obtain  a  giMlar  davalion  thin  brty  feet,  otoo  or 
morojointa  can  be  carried  up  and  afixoo,  in  tbananiMr  already  dMcribednndei 
^^B  the  head  of  PoaraeLt  LaoiMaa.  A  cradle  uamBaide*  thia  maaUnat  fer  ifcf 
^H  aMiaUnce  of  tboie  wlio  nonoc  dtaeand  tha  laddat*.  Mr,  Ongary't  ladder  aaeapa 
^^"  haa  b««n  but  partially  employed  lor  thai  purpoae ;  aa  a  valtMbla  and  eonveBitat 
r  ladder,  howeTcr,  it  ha*  been  very  eiUmivtly  uicd  by  arcbitocu  and  Otbm. 
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Mr.  John  HudMU),  the  founder  of  a  iharMived  M^ctf  for  pnTcntuig  loM  at 
Ufa  b;  fire,  in  182S,  comtnicled  on  e*cap«-I«dder,  di&ring  in  tome  renweli 
from  thM  of  Mr.  (^r(«ory,  although  upon  a  limilu:  principle.  Ilia  foDowuw  >• 
K  dda  vieiT  of  Mr.  Huomq'*  qipsratut;  «  ii  tha  eairiag«  mounted  toi  tSur 


wbaali,  the  front  pair  of  which  tun  with  their  azie  and  handle  b  vaAer  Iha 
carriage^  for  the  facility  of  goidins,  etowige,  &e. :  //  are  three  ladden  abding 
in  groove*  one  within  another.  The  foot  of  the  loweet  ladder  b  hinged  to  » 
revolving  centre  in  the  middle  of  the  floor  of  the  carriage ;  d  ii  an  arthed 
frame  forming  the  quadrant  of  m  circle,  with  ratchat-teetfa  on  ita  edge^  in 
which  drop*  a  pall  or  dick  ^  on  a  eroai  bee  fixed  to  the  back  of  the  lowest 
ladder.  He  ladoere  unully  Ue  in  a  horiiontal  Dodtion,  ae  ehown  h;  the  dotted 
line  f ;  the  palla  and  ratchet-teeth  prevent  the  ladden  from  faUinc  back  while 
heing  elevated.  In  order  to  place  them  b  the  oblique  pmition  for  nae,  thaj 
m»y  be  elevated  by  hand,  or  more  eaiilv  by  turning  the  windlaai  i  round  the 
bairel  of  which  the  rope  i  ie  wound,  ana  the  other  ecd  of  it  faetened  to  the 
ladden  at  about  three  feet  above  the  floor.  The  ladden  being  thus  bron^t 
to  the  poiition  repreeeoted  in  the  engraving,  the  motion  of  the  windlau  ii  cole 
tinued,  which  windi  off  the  rwe  from  the  ladden,  and  elevatei  them  niece*- 
■ively  one  abore  the  other,  until  they  attain  the  greateit  heighL  The  rope  k 
pawei  through  a  pullev  near  the  bottom  of  the  lowett  ladder,  then  over  the  top 
of  it  to  the  iMttom  of  the  next,  end  then  over  the  top  of  the  lame  to  the  bottom 
of  the  upperrooet  ladder.  The  pivot  lo  which  the  ladden  are  hinged,  if  for 
enabling  them  to  be  veered  round  when  it  would  be  inconvenient  to  turn  the 
carriage.  The  horiiontal  position  ia  given  to  the  ladden  for  enabling  the 
machine  to  be  conveyed  through  low  pai»age«,  &c  There  i*  a  roller  n  at  the 
top  of  the  ladder,  to  prevent  friction  when  moving  np  againil  a  wall,  and  A 
tackle  fall  at  o  for  cradle*,  &c. 
Ur.  Joeepb,  who  entertained  b  strong  objectioii.  to  the  uie  of  a  connected 
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mHm  af  laddtrt,  tubmittM)  the  lbno<rin);  imt*!  oontrivaueii  lo  mIiUc  inneo- 
(ioo: — ahkcattiafoc^ahl*  of  bdngdrnwii  by  two  latn,  on  •hicli  l«  &xm  an 
elevated  pan  t,  Mitwnins  a  eoluoui  of  wood  e ;  viihui  (hii  then  U  a  xnullcr 
column  of  iri>R,«ap«Ur«f  btinj  nbttA  by  a  nek  tani  pinion,  aoi«d  npoD  bjr  (h« 
wiodi  rf:  on  tli«  (Op  of  Ibi*  tntenul 
Mlumn  ii  aa  iron  ann  >  on  ■  iwivel, 
having  ■  don  at  in  utrmltj  to  n- 
ecive  the  lonfr  bar  or  lover /uuCened 
to  it  by  a  bult.  Tho  loxr  vnil  of 
lUt  bar  ii  iceurcd  to  tho  carriag* 
by  ■  pulky-tackle,  shich  admiu  of 
an  Mtjr  and  mcum  a^jiMtniaiit  at 

Eiaan ;  M  the  upper  cnil  of  ibl* 
ii  (lupendcd  the  or*iU«,  &c.  in 
ttie  utual  manntv,  wiili  gay  rcp*«  to 
sitid*  lbs  eradlo  In  itt  doMeat ;  k  u 
in«  handle  for  drawing  the  oairiige. 
Thne  h  a  fnull  iiipa  ladder  at  A 
and  a  boh  and  diaia  at  the  lop  of 
the  oolmnn.  for  lixing  tlie  iniemal 

SiitlftT  (abich  hiu  a  range  «r  ejfht 
eel)  at  the  rcquind  dcvatian.  The 
piilat  liu  a  joint  ntar  Iti  baK.  by 
wliich  it  it  tamtd  down  into  lh« 
horiunlal  poiilion  ahcncvpr  it  i( 
rrauirid  to  pui  und«T  g*le«ayiv  tct. 
In  iha  ytar  ]R1».  Mr-llMmaa 
Roborti  rcoeircd  a  rewatd  ftwn  the 
Society  of  Arti,  far  ■  "tjiMdy  «lo- 
valoc  and  fire-OKape,"  of  a  very 
complex  deKTiption.  on  (he  fvinciple 
of  thctai}--tongi;  tbc  (iime  iirincnile 
hu  lines  htta  employed  flM«r 
vaHoii*  inodiKeationa  by  nnmerotia 

BnoDi,  and  mott  rccrally  by  Hr. 
ojle.  Thu  engraving  on  the  (d- 
lowii^  page  rrpeecnti  Mr.  Doytc^ 
mukme;  a«  exhibiting  Ilia  ceen- 
UaBiJ£4i  of  levm  on  one  ddo  of  dia 
machine  j  Ji  in  iho  fiarae  tbat  hdd*  the  tower  put  of  leven,  and  wbinin  the 
moving  (one  U  applied ;  c  the  cairl^e  on  foui  wheeli,  drawn  by  a  bandk 
nol  ibawn  in  l)ie  engntring ;  J  ii  a  itacc  oe  jdatfonn  at  the  lop  of  IM  machine, 
on  wliich  a  Kreman  or  other  imliridiuJ  is  rwwd  to  rceeue  the  pMMni  ftoin  the 
home  on  fire;  at  e  there  it  o  foldiiig-beid^  or  nagway,  lo  M  MoJMted  into 
the  window  of  a  room ;  at  /  li  a  looihod  paton ;  ait  *  loMbtd  quadrant,  «*Ued 
to  the  lowest  lovci^bor  on  one  (ide,  with  itj  leelh  taking  into  llMae  on  the  upper 
•ids  of  the  pinion ;  il  i  ia  aiiutlier  ipiitdratil,  the  leeta  of  whidi  take  into  the 
lower  vide  of  the  plnlun  ;  molian  being  given  to  tha  ntnicai  h^  lb*  wbch,  the 
two  ^uadranti  art  moved  in  oppouie  dir«clkin%  aaa  the  Mnee  of  leveta  an 
nmullaneoutly  operated  upon  in  liko  nMitnor,  opening  and  ahnuing  like  an 
manv  pain  of  shear*,  tlierehy  drawing  Ihtm  all  u«  doacly  tagHlier,  or  expanding 
■o  tn«  e«i«nl  ef  ntarty  tbrir  wbde  Itnglh,  In  the  Mcompanyioit  out  tlie 
machine  t>  reptptpntcd  ai  only  expanded  In  half  the  h(khl  il  it  capable  of  tinng 
extended.  Oil  th«  eclwr  tide  of  tlw  machine,  tlien  uv  of  Murie,  a  limilar 
tet  o(  Urtn ;  Aey  arc  cootiKted  to  thoae  already  deecribcd,  by  croM  horilunlaJ 
bua,  the  cndi  of  wliich  lorin  the  pivot  Jeiinl*  on  whbh  the  lever*  liiiu.  Tbe 
oppodle  dde  of  tho  lowrr  part  of  the  machine  U  abo  a  counterpart  of  that 
rvpntenled,  and  the  power  n  toiiuKted  hj  n  comnMii  utii  to  the  oppealla 
pinioii.  Although  the  principle  of  the  naovenaMt  it,  p«rhap«,  tka  hoit  thU 
(wuU  he  deviMiTfor  the  purpM*,  ibo  vnelkal  difficuUiea  of  ekeraiiug  ludi  • 
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mBchine  on  k  large  uale,  have, 
we  are  informed,  b^  foiuid  innir- 
mountable,  an  attempt  to  cotutruct 
one  having  failed. 

Mr.  Giegon,  aonia  fbw  yean 
■ince,  patented  a  "portable  derrick 
fre-eacape,"  wbich  conaiited  of  three 
atfuare  wooden  pllan,  ilidiug  one 
within  tbe  other,  mounted  on  a 
ccuvenienE  carriage;  the uppennoit 
cturied  a  putle;  for  raiaing  a  cradle, 
&c.  The  pulU;  wai  elevated  by  a 
windlau  and  rope  connected  with 
the  nillart  in  the  mme  manner  at 
employed  for  laiaing  hii  ladden. 

Mr.  Rote,  of  Uancheitcr,  con- 
tbncted  a  fire-etcape  conpoted  of 
an  npright  &ame,  fronted  on  a 
four-wheeled  carria^ ;  a  lecond 
frame  aliding  within  the  former, 
carried  at  ila  top  a  nnall  railed 
platform  or  gallery,  in  which  people 
were  received  from  the  windowt  of 
hoiitet ;  or  it  waa  occupied  by  ft 
fireman  with  the  branch  of  an 
engine,  which  enabled  him  more 
c^tually  to  throw  the  ttream  of 
water  upon  the  fire  in  lofty  bluld- 
iDgt.  lAe  ali^g  frame  waa  raited 
by  two  chaint  attached  to  ita  lowett 
end,  and  carried  over  puUeya  at  the 
top  of  the  fint  frame,  to  a  windlasa 
in  the  body  of  the  machine  ;  a 
ladder  formed  a  communication 
between  the  body  of  the  machine 
and  the  platform  when  it  waa  in  iti 
towett  petition. 

Beiidei  the  etcapet  already  no- 
ticed, there  it  yet  another  kind, 
which  may  be  veiy  properiy  deug- 
nated  "  doraettic  fire-eaeapet,"  at 
they  are  intended  lolely  for  the  ute 
of  the  family  in  whoae  hnute  they 
are  placed.  Some  of  the  beat  of 
thit  clau  are  thote  in  form  of  a 
chair,  lofa,  or  other  convenient 
article  of  furaiture,  and  atand  in 
the  receia  of  a  window,  outiide  of 
which  they  ere  toon  placed,  and 
constitute  excellent  fire-eacapea, 
with  every  convenience  neccHaiy 
for  a  aafe  detcent  Mr.  Witty  re- 
ceived a  reward  from  the  Soaety 
of  Art*  (or  an  admirable  cicape  of 

thia  kind.  Theta  machbei,  however,  do  not  generally  obtain,  for  the  man  of 
the  peonle  are  too  indifferent  to  thit  inbjeel  to  provide  tbemielvet  with  eacapei, 
but  raUier  choote  to  trutt  to  the  chance  of  obtaining  exterDat  aid.  Vanoui 
expedientt  have  been  retorted  to,  and  different  plant  may  be  adopted  to  efi^ 
an  cicape  from  fire,  according  to  circumttancei.  Egrett  can  aometimca  fa« 
mule  at  tlie  (up  of  a  houie,  cith«F  by  a  door,  or  by  an  opening  maide  in  the 
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nof  irilk  >  pokoT  Tdt  ilio  purpMw.  SIiobu  oad  bUnkfto  tM  h^rthn-  mid 
fMlenrd  lo  the  bcd-poil,  or  (b«  bed -curd*,  attnclicd  in  die  ntoe  unj,  *Siyti  (Ik 
incuni  of  di:icriidiiig  :  ihv  f^iUlirr-tMil.  &c  throirn  out,  wrrr  to  lin^ak  tlic  fall 
whin  Jumping  IVom  (ht  window  ai  iht  tiM  oltcmoui*.  With  a  litila  eonOi*- 
anee,  womm  and  ebildranmay  \ie  lowered  bj  m«aa<  oftbe  bed^lMbt*.  Upon 
IhcM  oCMiiona,  all  dnMnds  upon  the  paneta*  in  daiign  retaining  m  inoch 
|THaini«  of  nund  aa  wSI  enable  them  to  avail  Ibcmattvca  of  tho  boat  meant  in 
iheir  nowcr ;  aad  it  often  happeni  that  nrening  danger  develops  a  6^*01  deal 
■ion  ingenuity  and  lainindi^  in  individaala,  Uan  they  hava  prartouil;  lakvii 
credil^. 

FIRBS,  EvTiNouiiKiiro  0*.  Tho  raoit  niilaUe  and  oonTeoicnl  nalecisl  for 
•Mfaignlafahu  &tt  b  waur ;  but  when  that  eaanot  be  tpeedily  obtained  fu  atir- 
flcienl  abunoanw,  it  baa  been  propoecd  to  incTOaao  iti  otinguuhing  prapetty 
by  the  addition  of  variotii  (uhaUBota.  M.  Van  Akm.  u  Svrdc,  cmptoyod  aa 
ajitiphlwlitlc  compoiitlon  of  wtlUr  holding  in  tiihiiion  tul^ial*  of  tniii,  lul- 
phate  of  aluninc^  red  oxide  of  ixim,  and  clay,  with  which  be  prHbraied  leveral 
auoCHtAU  axpeilBaanta.  Soma  patMna  hare  recommended  the  emphtynent  of 
■impl*  aolutioiu  of  ciibar  of  Ibo  following  <ub»iAnea«  •lam,  eantmoa  aalt, 
pean-oili,  and  aeveral  other  lalt*  and  alkalici.  Other  experiotcataliab,  «n  the 
contratv,  npecinllv  M.  Van  Manim,  have  contended,  with  much  apparent 
trutk,  uiat  water  alone,  when  properly  and  judicloualy  appllod,  ii  naarly  aa  riH- 
caeiom  in  exiingiiiahiag  fire  w  any  of  the  abora  oompoundit  Corbonio  arid 
^a^  nilphnrio  acid  «%  nd  iiaain.  have  likewiM  been  lUKffnUd  M  ap^lcablo 
M  th«  eMbctkia  of  Sf*;  tbei«  it,  however,  modi  praetfaudincuHy,  and  great 
iaooDVciumce  iu  employing  eilherof  theae 
■ubftaactaforanohapntpoeei  vilhreapoM 
to  the  laNcr,  aoana  octentiTW  asd  vreU-con- 
dnotod  experiment^  reeEnilyperfonned  by 
Mr.  Walariioute.  at  Ptciion,  In  L«noaahtr*^ 
have  shown  ibat  tteam  will  tpcadilyextia- 
K'liiii  inoderaldy  mobH  bodies  of  flaoDe^  hut 
doci  not  pooMM  tkopovar  of  praetlMiuga 
low  or  charring  <«mbuation,  and  diat  tfnaro 
ioiDoUtd  gainst  a  large  lim  Eaaraaata  the 
vifldenon  ofuio  ooutboiiiion  In  a  rvnwrkabla 
dcjpee.  Water,  honrerer,  u  to  uniTtmUy 
dinned,  that  all  oihM  modea  of  eitingniih- 
Ing  bta  have  fallen  intodiHioe.  Tbair*  arc 
many  waya  tS  opplyinj;  ihii  fluid  to  the 
p'jrpoic  now  under  ruvirw,  the  moat  uaeftil 
of  which  we  piocerd  hriedy  to  dctcriba. 
The  simnlcit  coniriiiuK*  h«  extinguahine 
hrr*,  it  by  meant  of  aa  tievatvd  naervoir 
«r  ciatera,  a  pipo  ft«m  which  jfiroModa 
Ibrotiyh  nil  the  Boon  td  the  building,  with 
a  titxk  and  icrewed  aode  Ut  oath,  to  any  of  | 
which  a  flexible  bote  and  director  ean  ba 
affixed.  Onlununglhe«e«k,njt4af  water 
ruahn  out  whfa  a  loroo  pMortkmata  la  the 
twfgbl  of  tikc  NMrnir,  trhieh  ean  bo  thrown 
into  that  pait  of  the  pnantca  where  the 
in  it  litaawd.  TMt  anangeistnl  ii  pai^ 
ticnlariy  uatful  in  largo  mannfactorica  or 
warehouBCB.  The  principal  advaaUge  «if  { 
Ihit  plan,  ia  the  great  foclUiy  with  which 
tma  peiaon  can  apply  ihi*  ranedy,  ihe 
labour  having  been  preriouJy  peifenncd. 
If  the  be  Ii  to  exieuive  aa  to  toquire 
more  water  for  it*  extinctioti  tlian  it  oun- 
lained  in  lli«  mtrroir,  the  Hijiply  niiui  li  I 
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panlaUiatd  hy  pumping.    In  liou  or  thr 


ncd  tjtttm  oT  pIpM,  I 


n*trrfi\t 
,  dnving  ilicir  aupplj  of  watei 
•DgTaviog  on  Ik*  prmdin;  p»gt  rtpvmnti*  a  naiioBtnr  fln-pmnp  of  thi» 
dcMriptMD,  M  CMCted  in  varimis  pbee*  by  llie  late  Mr.  Rimrll,  at  St.  John 
Stmt,  London.  It  oomUti  of  h  liftiD^rorci  piunp,  with  >n  »«  rwiil  to  «i|ualiN 
tlie  Mrtam  botvcm  tho  xnolcci,  placed  in  k  drcp  U'cll.  'I1ia  Dotla  of  lb*  pubp 
it  KKwcd  (ix  Mtachiag  one  or  mot*  lengths  a*  leather  boM,  accorduig  to  the 
(liatann  of  (ho  ftr« ;  tho  handle  I*  fotfctd  to  aUow  aoreral  hudi  lo  «o*fc  the 
pump.  The  adronta^  of  thia  and  otKer  kind*  of  •talmiu)'  enpn««,  conabl  In 
ihe  promptneu  utth  vliich  (hey  nn  be  gat  inlA  Mtkttii  and  the  cettaintjr  of 
obluning  a  lufflclant  lUppIy  of  water :  one  diMdnnlaf  o  i*,  that  their  uaeAifaien 
i>  CDiifincil  Co  a  eomDontivcljr  limited  ipwe.  la  WDie  late  expetimoiil^  out  of 
Uieia  puoipiv  erected  ai  Aldgato.  delirertd  a  •tratm  of  tralet  with  oonadcraUa 
force  ai  IM  djttance  et  lixtna  hundml  fact  ftom  the  aouKa  of  anNl/. 

or  alt  th«  pooruUe  conirivaneet  for  extin^Uting  frea,  perhap*  iDat  fainMod 
by  Capt.  Manby  ii  the  moit  convenient,  anci  la  very  Ingtdoua.  Hie  nppvntiia 
Miuialed  of  a  ogpncr  tom],  two  feet  long,  and  eight  tnclio  in  diameter,  <*|mUe 
of  holding  four  gallon*:.  A  metal  tube,  a  quurtc*  of  an  inch  in  dianolcr,  paMed 
internally  Cecm  tho  Up  l«  wflhio  half  an  Inch  «f  the  bottom  ef  Ibe  Tcncl,  (ni> 
njihed  at  tho  lop  wilh  a  atop-cock  atid  jet-pipe  onc-cieli<h  of  an  Iib^  hi 
diameter.  Three  galloni  of  a  aatunltd  aoliitioo  ef  pevT-aah  in  watt*  bring 
put  Into  on*  of  thaeo  vMiele,  the  let^lpo  waa  lemoried,  and  a  cottdeiuing 
•ytinge  aflbrdad  in  ill  place ;  w  nmen  as  aa  pouible  waa  dien  pumpod  bio  di* 
tpace  renimning  above  ibe  fluid :  the  aiap-ooek  **■  then  ttined,  and  the  «eei- 
dcniing  lyringo  exchanged  Ibr  ibojat-plpe.  In  ihi*  elate  the  appamiii*  foratcd  tho 
vell-koown  aniAciat  fountain  ■  pneumatica;  on  tmiiing  the  coel^  the  tlartleltj 
of  the  coii<len«ed  sir  reacling  oo  the  eurbce  of  tlie  Ruid,  foreei  >l  owt  at  tho 
nolle  in  Iho  form  of  a  violent  jcL  Six  of  ibne  vnwit  vera  pbecd  in  a  Hrht 
band-oait,  with  which  a  dumi  oould  iw  at  s  good  apcrd.  On  reachl^  tho  Ire 
tlw  man  tnkta  one  of  the  charged  reaaeli  from  the  cart,  and  dinp  it  in  freot 
ti  him  bv  a  ainp  paatlng  oree  hSa  ahoaldcn;  lie  then  entcn  the  buiU* 
ing;  and  ulacing  kimtalf  ■•  cloae  a*  poauUo  to  llie  lire,  tumi  the  cock,  and  dia- 
chorgTB  the  oontcnti  of  the  veaael  on  the  Samei ;  by  lim  time  the  fint  veoul  b 
cxpvii(li>d.  oihen  will  h«TO  boon  eonveyed  to  the  maTi,  who  diachar^  Ifcmi  in 
■ucociaion.  All  flret,  even  the  grcatett,  hare  Mnall  besinninjti,  and  when  oarijr 
dieoovered.  areeMily  kepi  under  or  auimrened.  Capt.  Munbj'a  fiie>«Ht  appeara 
will  adapted  to  chrck  the  ptogroaa  or  nru,  if  not  by  enliroly  eupproarii^  iMm, 
yet  by  kocping  them  witbin  the  mnj^  of  coiy  extincltoa  by  moto  poworAil 
mean*,  wbicll  cannot  be  eo  eipeditiouily  applied. 

Firo-«w|inaaaN  Bowcomraon  iu  everrcivilited  country;  iketonralkindiof 
thno  uaami  machine*  hating  been  alrea^  fully  detcribed,  it  will  only  ba  naeaa 
*vy  in  thia  place  to  offer  a  few  practical  remark*  eii  their  matiagemeM.  In 
hfinginc  vp,  placing,  and  Mtling  a  lire-engine  to  woik,  groat  Judgment  b  reqoj- 
mIc,  ana  much  will  alway*  depend  upon  the  acquaintance  of  the  portic*  emploj'rd 
with  the  duly  they  hsvu  to  ptrtumi.  Great  activity  I*  reciuiteJ  in  combination 
with  akUAdnaa* ;  *ix  good  handa  will,  at  any  lime,  get  a  largo  fire-«n{^n«  lo 
work  throtigh  two  or  three  forty-fccl  lenglhi  of  hote  in  about  two  anintrtti^ 
■uppoili^  water  lo  b«  at  hand.  An  engine  licing  lat  to  work,  it*  efflctwl  p«- 
formanco  « ill  tlc]irTid  entirely  upon  lliir  manner  in  which  tho  Mream  of  water 
i*  directed.  The  old  method  biu  to  ibrov  llie  water  into  the  windowa  at  nn- 
doni ;  latwrly,  howwer,  a  imiiu  raiionnl  modo  of  operating  haa  been  adopte*^ 
and  one,  the  advantuc  and  efficacy  of  which  vtm  ilrikingty  cxemplifloil  by  the 
exporiroenta  of  M.  Van  Maruin,  before  alluded  to.  'Hie  only  tiicceedisi  moda 
of  uiinga  lirr-engine.  it  to  lake  the  director  or  htHorh-pijie  into  ihe  buildii^,  im 
nvor  aa  puttibte  lo  llie  fire,  and  be  «ir«  ihai  the  itrcam  of  waUr  atitke*  dirootly 
upon  Ike  bunting  naUtial* ;  Ihi*  cannot  be  loo  often  or  too  aDxi«u*iy  inmlcated 
on  eTcry  ptntea  tuing  a  fin-eiigiiic.  Kr<ry  other  method  not  haviae  iM*  (or 
itt  6nii4*m*Mal  prlncbile,  will,  in  nine  ca*e*  nut  often,  utterly  &il.  Whan  Ebn 
WSUr  B  thrown  into  the  building  liap-bnrard  from  ihe  elrMt,  it  i*  im|HN*ible  M 
iry  if  any  of  It  leuchoa  the  part*  on  Ivie  or  nul,  nnho*  ih*  flame*  npfiear  at  ihc 
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window*.  Ob  bitinf  Iho  bote  uii  brwich  pip*  faiwd*  tbe  building,  btaidct  th» 

•dTMUam  of  llw  wM«r  tiriking  ilimtlf  «pon  Ihc  Arcv  tfc«f*  it  •  pMt  HTJas  in 
>  lU  uIkU  of  wtn  iUtiC;  tha  oboU  i|«iuuiir  throira  by  the  engiiM  u  HM&lly 
1'  aiHl  •dranlagooiuly  applMd,  and  no  incm  ii  lhi«ni  bu  Ota  buiUing  than  b 
I  aUolauljr  naof  py  to  nlinguUi  tha  Atk    If,  on  enlcriag  an  apartoHti^  ilia 

flame)  an  found  to  cover  Boontid«T- 

al)I«  (pact,   th«  thumb  ihould   be 

\>\tetA  pMztly  oT<r  ih*  apffUtre  of 

tlic    noilr.    irtijch   wiH   tprend   ihe 

tircain    of  nier   according  to   ilie 

E'teiwra  applied,  m  m  lo  wa«li  a 
tge  Mctaea  at  obml  In  meoun* 
lenng  tins  at  clOM  quarters  in  ihii 
moniitr.  niui^li  Ineeaetaianee  aibta 
from  llie  atnolEO  and  beat ;  to  avoid 
[lie  fornncr,  by  bi  lbs  meal  aixnay- 
iiijl  And  duiictroiu  of  the  l>o,  it  be- 
comM  ncc««ary  to  kneel  w  lie 
duwn,  Ml  (but  tliu  fire  may  be  clewljr 
*ccn  and  the  water  ibroan  u|>oii  it. 
VI  liilc  in  a  rteumbrnt  pntiirc.  a  per* 
•on  «ill  g«BeralI)r  be  able  to  ttefiir* 
ejreomparativelynire,  tboagh  ilattd- 
ing  uniglit,  tuSba&tian  would  be 
hievliaM;  the  pumt  air  ii  slwayi 
the  loveat. 

Mr.  Koberti^  ■  ntiiMr,  invented  ■ 
"hood  and  monlb-pieee,"  wbith 
cnnUed  the  wcnrer  to  enter  prcmitr* 
when  on  (ire,  thiou^h  the  moet  demo 
.  atDoke.  and  ro'cue  bumon  lile  and 
properly,  or  nj>|ily  llio  nioel  vli^ble 
moims  for  cxllnKUiihin)[  the  flnmct. 
Mr.  KuberU'n  appikistui  li  thown  in 
Die  neco  ID  jinny  ing  tngnriag,  wlilcb 
i)  a  lidfl  view,  u  it  appear)  on  the 
wearer.  It  c(in*!«U  of  a  Uatbat  cap 
or  liood  a,  which  entirely  eoMrt  Ula 
bead  and  face,  with  ilnng  gliwta 
before  the  eye*.  The  lower  part  «f 
the  heed  i*  padded  with  aoA  oMla^ 
enver«d  with  waih  ItollMr,  whM 
being  drawn  tight  round  Ibe  neclt 
by  a  (trap  and  buckle,  exelndei  ilie 
iurroundin^  air.  The  upptt  part  of 
the  preboeeu  I  b  of  eufluiRit  capa- 
city to  include  tbe  noae  and  mouth 
of  the  wearer,  and  fonni  the  chnniMJ 
through  which  he  retpiirL  A  trum- 
pet-in  oiitlied  orifice  ii  fanned  at  t, 
providtd  villi  a  good  ceifc  itopper, 
which  ii  Kcur«d  by  a  muU  tnm 
ebalii ;  the  luc  of  Ihia  appendage  >■ 
lo  oSord  a  ready  relief  lo  the  Inngi, 
wilbuul  laki^  off  the  hood  when 
the  wearer  goea  to  tbe  dom  or  win- 
dow of  a  bitlldlnjg  on  &r«,  tbr  the 
piitpeM  ef  itapinng  a  purer  alnio- 
epbere,  or  lo  coneult  with  p«naiM  «n  tha  outaide.  Belvw  Ihk  p«rt  b  Uteebed, 
by  Dieaiu  of  on  union  J«inl,  •  Buiblo  lub«  d,  aboui  two  feet  eix  iaibm  Irngt 


nd  (mninuiiig  in  u  (unniA  five  iticlim  in  ilinnieln.  in  wkicti  b  CMiblM>(l  « 
•fooge  •Mimf«cl  Willi  waur.  Tlt«  flnibte  pipe  i*  krpi  ai>trn<I«»)  by  a  wmrtl 
cmI  of  trirc,  und  ilic  ulntjii  i  t  ate.  tor  llin  piirixur  of  bulioninR  it  lo  ihr  drn* 
of  ihe  wtarer,  §o  m  not  lo  cnninibrT  htm,  of  hiipodo  liln  *.itTlioii(.  11ie  npvra- 
lion  ot  til*  flpjorntiH  !■  M  foltovi :— 'Ilit  gMWUi  and  olbcr  noxicui  nutUra 


whicli  cxitt  ill  Ibe  aiOTtmriil,  air,  by  llin  net  of  iniMrklion.  oI>1iu«d  lu  pui 
lliroug>ilIitifuiiiMld^thalub<vw)i*Kllinacc*biotb«daiiiln«ntndiMdb]r  lb* 
liquid  eonuined  in  the  tpomit^,  and  the  an  it  HDl  up  (o  tlic  king*  in  i  pore 
ule.    He  effinoT  of  llvr  ai>p>arat<i* 

hu  been  reptMefllj'  {trowii,  in  lh«  

prcKncB  of  numerou*  Kionlilie  iiidi-  ^^^^'  ^'t-  !• 

Tjitudlt.  sniiibtthamoitdniaFBniokp, 
nniinj;  from  th*  camhiiilion  of  hcioI. 
wfl  liny,  vood  ihavitiEi,  &c.,  bciidn 
Ijifr  qiiantiiiw  of  •ulpiiur,  tii  Ivm-  ' 

fprniurci  luying  from  00  lo  2«»»  of 
ttbr. 

T»  obrlale,  In  tcwe  meoiure,  the 
iMCMiUv  for  MiMrlae  the  •parimpiit 
In  which  (lie  fira  u  rasing,  Mr. 
George  Dodd  favented  and  pniratcd 
an  inKcnioni  contriruicis  foiiiiitiiig 
of  a  peculiar  ananfcrmcnl  of  Icvcn 
And  jointt  connKtpd  with  the  hoie 
of  n  brc- engine,  hy  which  lheo|K<r«tur 
may  dlrpri  a  j*t«f  water  toanv  unoeen 
put  of  th«  interior  of  ■  ihipor  houie  on 
Ure.  I'hii  will  at  «nc<e  be  tnidfntoud 
an  referenM  lo  the  above  tnp-nriiif-, 
Ap.  1,  wherein  accnoii  at  a  u  point- 
in);  to  the  >poi  where  Uie  Ure  la  «t(u- 
aled  \  the  operator  t  IhoD  directi 
llle  lerer  c  he  koUf,  n>  aa  to  point 
to  that  DBTt:  lUi  novemrni  c*ii*«> 
the  oavl*  i  to  pobt  to  the  umc 
ptaee,  end,  coDimuenlly,  llie  iitmoti 
effect  in  MtiiiK<iulung  thf  Ure  ii  pro- 
diicrd,  which  ii,  of  coune,  jputly 
Bcedenled  bj'  excluding  llie  admii- 
■ionof&Mhur.  The  anaoxod  ^.  2 
exhibit*  a  pact  of  the  aboT«  on  a 
krgcf  aetle,  *lMw]Dg  more  exactly 
Uw  onutnMCian  of  the  appBiviu*  by  i 
wUch  theta  cfiecla  are  pi^uced ;  t 
1*  the  btanch  pipa  of  a  tire^ngine,  of  a  peculiar  fiirm,  the  h«M  bring  >rii>v«d 
v^  f.     If  llierc  ii  no  bull'*  eye  in  ihil  part  of  the  deck  where  it  become* 
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ntirr  iwrj  to  iiunt  the  appanttiii,  ibci  eatpmlm  wotilJ  bo  (lir«cU<l  to  Urike  out 

■  twls,  u  ibcnni  *l  g,  ttirouAb  wMth  th«  braotb  would  b«  bt  down  In  ilio 

rtqolfvd  ]K>«Uiaa,  wbtn  it  WOUM  b«  nBiI*  fast  by  Inmiw  >lie  •cmr  A  in  tlie 

jitntile  i,  tlie  sporture  Mnv  boiiig  entirtly  cuverM  by  a  Uff 0  Saixb  nt  the 

UMtOTn  of  th*  nrulc,  ai  rcprewnl^     llic  lover  e  move*  npoa  n  fuleniiB,  or 

lemtrv-pin,  at  tbe  upper  cod  of  Iho  lirandi  pipe  «,  ool  affixed  lo  tli«  p«po  ilself, 

not  lo  Mioth«r  (miU  ix«i  tlMr*an.    To  tain  htm  i*  atuehidt  1^  anoihM 

rcrntiv-pin  1,  ibo  bnu  bar  '  I,  which  ii  eonncewd  bjr  a  pivot-joint  to  tlic  ttofo 

|iipc  J.     It  will  DOW  b«  awu,  that  alike  ditliiicD  bvlwern  iha  Iwoioint*  in  tbp 

noM  pijw  19  the  tamo  t*  ilia  diiUnc*  ImIw«»b  tbo  two  JaiiiU  in  iIm  Uvtr  r,  a 

«e«TMpondiiig  motion  will  be  prodiucd  when  operated  Mpon  in  any  dircciion, 

upvud,  downward,  borimnlaUr,  or  cbllifialy ;  and  aa  Uw  connrctniB  rod  I  ii 

L  wrfDrokd  wilh  a  number  of  liolvi,  il  way  ba  attadicd  in  any  narl  oif  tU  lea^lli 

I  to  the  Uvn  e,  to  that  the  jet  may  ptay  cJom  under  llio  deck,  or  far  from  tl. 

iThm  ate  Mvetal  other  moaificatioai  or  tin-  apfaraiiu  to  utit  diSmnt  <iTcaiB> 

'■laaoM^  but  tbo  abora  a:qilaiiu  ibv  pnTinaipln  of  aciion  of  ihe  wImIc^  whkh 

^pean  uleuUlBd  to  prave  uachil  in  aloppinK  fin*  on  ahip-boanl. 

FlRES^  PaavKMTtOH  or.  Among  the  variniia  mode*  which  bave  IVont  lime 
to  time  been  prapoead  (or  tiila  purpoM,  lh«  mon  uaeful  uid  iinportant  ar«  th«ae 
relating  to  the  mannor  in  which  buDdinj;!  *ro  conitniclcd.  The  gvMTkl  prin- 
ciplM  to  ba  attended  to  ore  eimple  aiM  hmlljr  Maled,  vix.  lb*  uac  «t  incom- 
buatiUe  malarial*  to  Iha  ^raaleU  jjKuiiblo  exitnl,  and  the  ^Ia<i!ng  of  thai? 
amNauilr  failammoUc  in  (ituatiea*  and  under  cifciRnitimcv*  ih#  miM 
nnfanxirablc  for  combtalion.  Tbe  incombustible  uulerial*  commoaily  employnl 
in  building  are  Uouv,  brick,  and  meial:  the  eonibuUibl*  b  tiinbci,  in  all  it* 
varioiii  formi.  Mnny  iii^rnioiu  expodieala  have  been  reneeled  to  for  the 
piirpuae  of  rcnderinz  wood  fire-proof;  aoliMiana  of  muriate  c4' ammonia,  nmriniii 
of  aoda,  m1  amnonMC,  borax,  alum,  and  eerend  olbar  aaUi  and  alkdiet,  have 
Ihw  iHVpwtj  te  a  evtaln  t*Um%.  PhAmot  Pucbi,  member  of  tbe  Aoademy 
of  Stjanea  at  Munich,  InrtBled  a  oompotlllen  tat  aioUiig  wood  Are-proof, 
wblch  oontiated  of  ten  |urti  potou  or  aoda,  fifteen  Paita  ftno  ■licioua  eailh. 
and  Mio  port  charcoal,  mixed  losclhcr  with  water.  TUi  compoiition.  applied 
to  the  uiriiice  of  wood,  faruii  a  Tilreou*  coal,  wliieli  pireclually  retisii  ih*  action 
of  Are.  Alicr  lom*  dc«idvo  dperimenli  had  fully  MUbtinlicd  the  olBcacy  of 
thia  plan,  the  RoytJ  Theatre  at  Munich  wae  pioLecied  by  tbe  apWioalkm  «f 
tbia  vompnilian ;  tlie  luifao*  eorered  was  npwuda  of  four  buadiM  ihoiuawl 
•ouar*  (eet,  a»d  the  expenie,  it  it  aaid,  did  not  Hccrd  At*  thocMand  franca. 
1m  foUowinii  ii  an  Eijgliih  oompoeilioo  (w  the  like  purpoee:— o»e  part,  hjr 
mMMirei  «f  fine  aand,  two  para  woud  atbM,  and  thre*  patu  alacked  lln»r, 

Cind  tOMther  in  oil,  and  laid  on  with  a  pdniet'a  brush,  ibe  fint  cuat  tMn, 
■eoond  tUdt.  Thia  Ibrm*  a  rety  itroDS  and  adbtsive  eoatii^,  wUch  k 
bolb  lire  and  walM-praef.  Thoe  are,  la  gwtral,  howvnr,  many  praetical 
objNthHii  i«  the  nac  of  thai*  ftoMOtlvca;  and  tbe  more  ftadhle  method  of 
obinnnic  the  deeiied  at«urity  oppean  to  be  ia  the  judicioiu  M4rctioB  and 
■kilftd  dttpoailloa  of  ib«  materiaU  moat  commonly  (mpisyed.  Hrieka  farm  tbe 
■tiflo  malerial  (or  building  in  moaiof  th«  towiu  fnibtteountry,  and  wilh  them 
the  external  wall*  ore  uanally  CMiatructcd  ;  where  due  attention  ia  paid  u  Ih* 
prevention  of  fire,  tbe  partilwtie  wfll  b*  of  tha  aam«  moteriaL  If  circumttancM 
permit  it,  brirk  arrhra  will  alao  be  nied  for  aopporU.  When  it  ia  dcairahle,  tar 
tlie  purpoaca  of  trade,  Ae.  lo  nmpeit  the  wal*  en  brcataummen,  thoee  of  ea>t 
iron  ore  emplojtd.  riUin  of  Uw  Mm*  maierhil  are  abo  frtiquentlv  wed  wilh 
advantage  lo  mpporl  front*  of  conaldetabk  len^.  In  ibia  way  the  ikelcton 
or  fVainc-  work  at  a  building  ii  coaily  comtiletcd  is  a  fir*>|iroof  me*in«T.  Tli* 
next  thing,  then,  lo  be  atiended  to,  i*  tna  floor;  and  here  we  find  caution 
«itr«nel^  necceaary,  aa  the  aecurity  of  the  buildinf  depcnda  greatly  apo«  ibe 
manner  in  wUch  the  Boon  arc  coiMliucUd.  In  da«llinf[  hmaea,  Soon  of  wood 
are  eaaeniaal  to  en  Endiabnun'*  notion  of  comfort;  nor  i*  tber*  any  real 
dllAralty  bi  obtaliJn^  tliam  ef  ihia  maUtiiil  perbctijr  comjialibl*  with  the  end 
now  under  ccnalderalun.  IWe  b  *  particular  dpacriptioet  of  floor  oceaalonallv 
uacd  in  E^nbntgh,  whic^  allhough  not  obMluletj-  fire-proof,  i*  certaintY  alnmrA, 
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praeli04ll]r  M.  ll  IB  conpoud  limnljr  U  plaiik,  two  Mil  a  lialf  or  ihcor  Inclm 
tliicki  M  elMdy^joiiifd  mm  *v  iilufy  IktBil  to  *wli  oiliot  aiid  lo  iIm  «>Ui.  u  to 
bo  conplctelv  »a  liftM.  IH  ibiokiieii,  and  iti  propntf  of  beiaf  ur  tig^t,  will 
readily  ba  Atened  to  b*  it*  eaif  ttut*e  of  talaty.  A  Ooot  ot  a  MDMsbat 
dnoiLu  kioil  Iiai  U^v  aiuplo;^  m  tlw  nci^hUinAMtd  af  Much«Mer  with 
anccoM :  ibe  ptnnk*  are  abaul  I^tm  incliea  lUek,  iouil«d  and  plooghed  on  ihe 
dlgn  for  iIm  pnneai  of  racMvIag  *lip*  of  irtm  duImI  tonguu,  thai  cnlvr  miimt 
(Uitanco  into  «MD  boNTd ;  ihn  mnkn  a  tifrfil  and  MibiCMitia]  Roec,  wliicli,  •» 
v«ll  ••  the  fonwr,  ahould  b*  1^  on  iran  j««t«^  Onsat  pnAieakm  a  capable  ol 
bdnr  girm  to  boarded  Socn,  by  lulag  ■  ilrodg  b*-((«ofc«m«nl  fcirilw  MUioft; 
IIm  ^Bit«r  at  pnatnt  «ffl]ilayea  i*  to  to  a  eertam  extent,  but  Ibii  aaay  be  P**'')' 
in^mivod.  If  a  fire  oocurrod  ia  a  room  protected  in  Uib  naiuMr,  the  chMoe 
1*  iDMW  than  l«n  to  one  tkat  h  vould  bum  itaelf  out  b«bn  h  eoidd  Ignite  ibe 
buUdi^.  It  w««dd  be  tmj  difficult  to  m%  fire  to  the  Soar,  &oni  tbe  netutal 
tondcNDV  «r  flame  and  b«al  to  iMMd ;  it  would  be  vitll  mora  diffiouli  to  ieniie 
Ihe  eainw,  from  the  tetiatanot  oArad  to  the  llaniea  by  ctmont,  iron  Jolat*, 
and,  fiaalq'i  by  ib«  nloieiiwe  of  the  iosrinc.  If  (he  fire  ibould  not,  however. 
be  entitvly  rfpulaed,  itlll  lla  premat  would  be  to  great]*  rttatdcd  aa  to  aflbnl 
niontjr  of  limo  for  tho  niec««(iu  applieatJoneTAo  uiaol  modo)  of  aoppemioo. 
beCbre  quUlina  M*  eubjeot,  howereri  tbere  are  lomo  kindaof  floor*  TeriUkUjr 
flre-praor,  wUeh  eould  bM  wUh  proerietjr  be  emllteU.  At  Muchautv,  Sr^-prvof 
floora  bave  boen  ctoetnaetod  in  the  following  maBncr ;— ^e  column*  and  brana 
M«  of  OHt  iron,  aad  an  ftnnly  aeeared  in  their  olacei  with  wrouebl-iron  ban 
ibal  travana  Eram  beam  to  fa««tn.  Upoo  a  margin  uaderalde  the  M«m  ejiriaa 
atdioaof  brick  work;  thctc  arc  fillM  t«aievelon  their  apper  tide  with  hw3 
ruUiiifai  and  then  oot<tc<1  with  Hari  or  tile*. 

Mr.  Fr«et,  buildtr,  of  fiankdidc,  Lon<lon,  hna  tiaccotdnl  in  fanning  MiodlHit 
floon  and  roob  l»  bMUMV  ef  boUow  cattli*oware  lube*  and  cement,  ao  MueUnMl 
U  to  form  a  floor  ae  elnog  u  one  «f  tiaiber,  but  perfectly  (ire-proof.  The 
hollMr  tubet  u*  ufun  in  ina  leeUaD,  and  ara  made  of  brick  ranli,  pr#]i(rrd 
by  DiaelilMiy  in  a  my  Niporior  manner ;  thry  arc  plaotd  in  itrota  in  oijiofite 
directaon*,  and  oemeolod  tofothor.  The  floor  or  flat  roof  Ibu*  peoduecd,  i^  in 
•ffee^  one  loUd  Bag  atone  of  the  mm  raqitired,  but  not  one-flAh  Ihe  welgfct  of 
etoB*.  "th^  cement  which  Mr.  Fraet  enplofi  it  thui  formed :  chalk  ii  srouuil 
fine  ia  a  mil^  M^  aa  it  i«  ffrouodi  mixta  with  water,  which  carrira  ill  lighter 
puiielea  to  a  VMtrtreir.  uay  b  ground  at  the  aame  lim^  and,  mixed  with 
water,  ii  comoyod  in  Iho  manner  before  ncntioncd.  Thi*  c>ombinAlioii 
of  cliallt  wilh  about  tlurtjr  per  cent,  of  clay,  La  draiuvil,  and  left  lo  cvnporate 
lo  dryneta.  The  inlxlure  la  ibni  broken  up.  burnt  in  a  kiln,  and  afWr  being 
grouiul  to  powder,  it  li  clowly  paokeil  in  ca*lu;  in  ihia  *tate  it  rill  kcqi  foe 
any  period,  and  may  be  leot  to  any  distance.  Mr.  Frott't  floon  have  muay 
rcconimeiidtiiont,  and  hii  otenent  afibnla  a  re^  convenient  mode  of  iitotrciing 
Tarioui  port)  of  builJioga  (rum  the  aclioa  of  Be. 

Mr.  Famjw,  of  Gr«ai  TovcrHtiiyM,  I.ondon,  took  out  a  pUent  a  (tw  year* 
•iiice  r<»  a  Tivw  TiiPtlirMl  of  cnnalrucling  llr^peobf  bnBding)^  a  iMge  meotl  of 
which  wo*  erected  in  Mark-lane,  for  pi&ie  inapedion.  The  walli  are^oouM 
brick  or  itone.  huill  in  tliu  utunl  nuniier.  Tbe  jtnil*  are  ofwroUEbliron;  they 
arc  (iirnied  fith  a  lateral  pri^octing  flange  on  Ciach  aide,  upon  whtcb  ore  laid, 
from  joiit  to  joiii,  a  acriei  of  flat  eloeiea,  and  of  auffleitnt  Ihickocia  (from  two 
lo  two  and  a  half  incliei,)  to  lie  fliuh  with  ibe  upper  edge  of  the  joiit,  forming 
a  lavt)  floor  of  ilona  inUrlined  with  iron  :  it  may  bo  uiod  in  thb  (tale,  ot 
oavercd  with  |danka,  according  to  the  purtmH  of  the  BPUtmcnl.  The  cndt- 
of  the  juiila  are  turned  dona  and  let  inlu  bond  atone  luid  upon  the  walli^  and 
oemonlud  or  run  in  wjili  Ii'iid.  which,  vltli  the  welkin  of  thr  uolti,  conllnunl 
upward,  toknofl'  the  olaiticitv  of  tiie  iron,  ao  a*  to  enable  the  joiili  to  tony 
afmoitt  any  weight,  and  at  toe  lanie  time  tioi  the  vallt  losetner  in  auch  a 
manner  ■•  t«  render  it  impoMlble  lot  tliem  to  aaparaie.  The  boarded  floora  en 
groored  into  Iha  edge  of  the  joiat*  about  half  an  inoh,  and  wben  dowdle^  will 
require  very  Utile  btenbg  down.  But  where  It  b  neceeMry,  ■  aiub  b  let 
luio  tbe  alotM  floor,  and  acreaed  to  the  cdj|c  of  the  board;  tlietvaie,  ihorcfois 
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no  nidb  weowMy.  ner  any  ctbtr  hiU«iing«  t\M»  wb«a  iba  Aoon  tn  Snnlicd. 

Th(  u»doT  put  ofib*  Hon*  b  aUUicd  or  nMde  rousli,  mm  l»f«nBagoiMl  key 

fa  the  oeilmff,  thanfore  iw  talba  ctc  nenoary,  asirtlie  wb«te  Soor  oocupie*  m 

K   ttot*  Am  (ram  fotir  (a  6t»  iaahM  in  i»fih.     A  rv<>r  I*  cb*  mom  i  «nil,  bvutg 

■  oonrcd  «il)i  i^Hikv  i>,  aeratdinit  (a  Uio  (Utemciit  of  iIm  |mMiuhv  Iha  eheftpeii 
raor  ever  inreuteil,  with  (ke  nnporlant  MlvantagN  of  being  fin,  air,  And  waur- 
proof.  "nicM  floort  have  bntn  *iM«4«IWIIr  eiQplof«d  in  Mm*  iiuar  refinctM 
and  oilKe  nttEmMM  linUo  t«  aeeidcMt  from  fin  ud  in  •dMirufy  adnptpd  to 
prennt  ihM  oklamity.  HeTiBglbuilviaflyd««iibedi)Mnoarth«fno«cnii|MTlMit 

_     EMU  Khilvs  le  toon,  we  proeood  la  etaia  that  tbe  man  mMcria)  part  of  oU 

■  bttildinmeo  br  upn*ennofii>f  finMooneenied,Hth«Maic«SH),^ur  ikitnait 
I  above  m  othati^  acb  a*  ■  ocndiwtor,  and  gtvodjr  aattabi  ibe  niretMlinit  ur  (tie 
I  flnnct.  When  a  fira  i>  dtKannd  befbri  it  hoi  f^ood  pnaearion  vT  llie  auin^ 
f    it*  Mwtearioa  i>  coropantivtty  eaty ;   bat  tiie  et»iroa>c  once  on  (tn,  tlieio  b 

but  nif  ht  obance  of  MTiag  tlie  building.  EAvetuaily  lu  |>MTMt  llie  invwod  of 
fin,  tbcnfon^  it  ii  abaoJulely  nooMBuy  lliat  the  ilaira  thoold  be  wholly  com- 
powd  tt  eome  inoonibuMiUe  aiib*tB»M>  In  mNiy  plaoee  on  (be  <MiiiiMiit  iba 
akin  an  alwaya  «t  Mon*,  wtileh  it  tpita  (uAoImI  te  aeoouoi  for  ibe  apcpdy 

■  nanwr  in  wlueh  CMiligntiMn  an  exttnnuibod  by  the  fin  nuoclaiioii*  of 
m  Iheae  ootmtrie^  wh«n,  although  the  nniJIier  «f  fine  on  oonndoraUe,  th* 
'  amount  of  datnwe  it  lunally  venr  fmaU.  Nethiog  gim  a  mon  digant  appear- 
ance to  ■  bau>«  uian  a  dean  vtH'fnpaRieiied  oUno  ataiicaa*,  and  Ihli  matarlal 
ii  by  Tar  the  moat  el%iUe  lor  the  purpon ;  eoonamyi  hoWBTtir,  may  dktote  the 
employmmtef  a  cheap**  malarial  wlthetitDr*|Ddiee  li>ih«  oITml  Jo  erdinaty 
dwelling  hoQtca  it  b  n(cca*afy  that  the  not  i&onld  be  ae  lijcht  aa  pnclicaliU^ 
nor  i>  it  vpnr  eucntial  to  btetow  fin-proof  qiialitiee  on  thii  part ;  biit  in  mani^ 
botomi  and  piibltc  edifio**itbeeomMdaelrablol«mider  tliobuiMinglW^nvor 
throushoul.  Thi>  i*  dun«  in  aonic  eaaea  by  udtf  eaotinn  (nunod  toot\  with 
meUdUo  or  other  coverini;.  At  the  New  Palace,  in  St.  JanMa'a-paik,ihc  builder, 
Ur.  John  Kiohardian,  at  Spencn-ttrtwt,  introduced  fire-proof  Been  and  nofii 
owopoaed  «t  lioliow  earihvn  enombt  or  pott,  Invented  lom*  lUtiy  yean  bcfora, 
and  flnt  uied  at  Kniftbt'a  Hilt,  near  Duhrich,  the  Mat  of  Lord  Tfauriow.  Th* 
ooomba  are  airanged  m  asebn^  tpeingli^  Irom  done  atnibncnte  raiting  an  tha 
flanna  of  tlia  iron  gbdtn ;  tfa*  epandtili  of  thn  ueht*  are  filled  uf  with  brink 
work,  bnuing  a  lercl  roof,  which  ia  covered  with  hot  ccmcDt.  Tbi*  crmcot  ■• 
compowd  «f  choU,  coal  tar,  and  land.  The  fint  coal  being  levcllrd  with  heated 
Iran^  It  Niflbrvd  lu  hsnlen  ;  a  aeocnd  coal  ii  then  a^jilird,  aiid  llie  tialaa 
embadded  in  Iho  Cfment  while  h  i>  b«L  WocAi)  expcriinec  hw  »liowti  that 
Iha  defeotire  conatruction  of  chimneyi  aud  tatting  of  Uovei  have  been  a  fraitrwl 
•onree  of  ftrn ;  a  tUghl  atlention  to  ihra*  poinb  would  be  tulftcU-nt  to  rempdy 
the  **ib  ariiing  (ram  ihi*  eauie.  Lateral  opening*  an  aoaietiaac*  imptudenily 
niSknd  ta  nmain,  eonununioating  bttwMn  Die  cliiinaey  and  liilet  of  ihe 
room  :  thne  place*  In  time  become  filled  with  aooi,  whkli  s  falling  >p>rk 
i^nitn,  and  lel*  iirc  to  the  apartment.  So  bnm  ibonld  om  any  actoant  be 
permilled  to  ciilir  a  diimner ;  ihii  wat  too  coniHian  fotiMily,  and  haa  cauacd 
the  druraoiion  of  many  building*.  An  ad  *it  jMriiament,  panad  •oaie  years 
back,  fi»  regulaling  bDUdinn  and  lo  prevrttdng  the  ipread  of  firee^  ha*  tended 
iniom«  d^iee  i«  remedy  Uio  wibjual  nfitrrtJ to;  ibi*  act  howtfnr,  contaiaa 
many  boongnitlaiV  and  It  ttanda  gnatly  In  need  of  that  reei^n  which  It  b 
axpeclcd  vrrv  Mion  to  underia.      It  would  doubttr*  bo  both  Nwdbl  and  inle- 

^  Rating  to  follow  out  the  nAgett  of  fire  preventkui,  and  detail  the  oaulieu 

^^^  Timnm)  to  ba  obacrved  In  tlie  application  of  ftr«-b*at  to  ntannfceturing 
^^P  vnceaat*^  m  wdl  a*  the  management  of  fir*  and  Egbt  in  Ibe  amngenMiiti  af 
^^  domnlic  economy.  The  limila  of  ibii  work,  however,  will  n«t  perant  ua  In 
r  eiieod  ibr  preie'nt  attlcUi  bat  in  many  of  ihota  cbol  CaOow  va  aball  ban 
I  occMtion  to  Tnaka  aonia  obatrralknia  on  Uie  inhJecL 

I  FIHE-PLACK  ii  a  geBttal  term  given  lo  the  brick,  atone,  and  inm-wotfc, 

I  which  contiiiutc  ikf  wpaniM  for  beating  the  apattmenti  of  dweUbg-boutN, 

I  (uid  fiirperrormiiigcuiinaiy  and  other  domatic  eparaiioui,  to  which  ih«Tai»oua 

^^    naniMof  atovee,  aiovy-giM^gratc^  taidiange^an|;iven;  bU  ai  it  wnnU  ba 
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unfaiUmtiiig  nd  dmUm  la  «plM^  In  lUi  pbc^  Ota  baih,  p— f*w.  r«M/errf, 
■kd  otW  comMM)  open  itofci  and  nutaei,  wUk  which  «nry  eye  it  fanl- 
tiBriud,  we  iholl  coniuia  our  notice  lo  ln«  IradiDg  f«atumi  (itripfwd  of  tH 
oniuMDt).  «t  tbow  d«i«tknw  from  U»  «rdbin]r  npsntui,  which  tr»  ncMrded 
M  Imn«v«ni«nta  opon  the  bcfore-nun(ioii«d.  It  b«  hetn  rcnwrlte^  ('■'* 
Enjbiliinni,  who  bw«t  le  nuoh  of  their  firaiidM^  ml  who  a»  the  emtnl  ud 
inntt  (kllfut  montifiiotimn  of  iron  work  in  (ho  world,  u«  gcncTallj'  tb*  woraC 

K'Vided  with  the  mcMU  of  conirortable  warmth  of  anj  eiiilised  nation. 
t  mode  almott  univerully  adoptrd  ftr  Incrwaing  the  ttmpnatim  of  c«r 
ap*rliii«ntx  bjr  tha  common  optn  itovct,  tupptiod,  u  thsjr  are,  with  «ir  dravn 
from  aioimd  the  chilled  pcrwD)  of  it>  occupanti,  ii  tKrfaap*  u  wnMcrnI  and 
bieffidcnt  ai  could  iit  ie'ignti.  FbU  ninc-lv'iith*  ot  iliv  lint  getteraled  in 
Ih*  gfil*  i*  rapidly  condTiclad  away  uf>  tho  chimney  into  the  atmomhun,  while 
the  ramwning  foeble  tenth  ii  raduitM  into  the  amrtmonL  The  intnuhetMit 
cf  the  Tfjltttr  itovn,  about  thirty  j^nan  n)EO,  iindaiiutedJy  eflirclfd  a  conaUeniUe 
niitiK^l^on  of  Iho  cTil  juit  mtmtioticd.     Thcac  atova,  SUmg  up  the  mtfa* 

Seniae  cf  tbo  lire  place,  nod  being  providnl  with  a  Hap  door  at  Ibe  upper  pM 
llie  baok,  which  can  be  opened  and  ihiit,  more  or  IfM,  aceording  to  uw  Mita 
<if  the  llro,  and  the  emiiaion  of  the  onokr,  clicck  in  Mmc  degnc  tho  cutreM 
of  cold  air  which  i>  conttuitly  ruiliinc  lo  the  firv^lace  to  RU  up  the  vaeutmt 
In  llin  elilniiicy,  and  ruppurl  the  comhuition  of  the  Aiel  in  the  grate.  When 
there  ii  only  n  liitlo.  or  a  very  elcnr  fira  in  the  gnle,  the  flap  doef  nay  ba 
nhnoal  cloied,  in  which  ilote  it  prevfiicn  the  fnlliiij^  of  tuot  into  the  apartaKnl. 
There  ii,  however,  tfab  objection  to  auch  itoTa  being  made  entirely  uf  metal, 
which,  A«im  ila  great  conduelihiltn,  ■■  net  ao  eeonomiuJ  with  ropoct  1«  the 
fliel  a«  the  following  and  wme  oibna  of  a  very  bumble  kind. 

/riti  Slovt. — Mr.  Buehuian,  In  hi>  Etay  oa  Ue  Eeoiumy  </  Futt,  relate^ 
that  on  landing  tn  Ireland,  ho  wa«  murh  itnick  with  the  cxMJIcnt  oonitntetian 
ef  the  fire-Ktnte  in  the  room  of  lb*  ina  where  lie  lodged.  He  at  Bnl  Ibonjrbt 
It  wu  nn  invention  of  hit  landlord'*,  but  on  procvcdinf  on  hii  joumey,  na 
found  (he  ume  kind  of  grat(«  oommott  in  that  part  of  Ireland,  rig.  I  rmrv- 
Mnli  a  frnul  elevation,  and  Fig.  i  a  (raniverie  vertical  icction  of  one  of  <aitm 
fapflaoe*^  which  appear  well  ralcuUted  to  ronicdy  the  imoLiug  of  cliimnoy^ 
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and,  nt  ihe  uime  time,  lo  leutn  iho  cooiumpiion  of  fuel.    The  ltr«  foom 
wide  and  ahallow,  preimtJng  the  greater  nmaco  of   Are  lu  the  room,  ai 
thereby  radiating  the  jtToalcat  q[nnnlin  of  heat  into  iL     The  npper  |>atlioA , 
of  the  chimney  recta  ii  pHtly  cloaed  by  an  upriebl  ekb  «f  fire  atorw.  in 
which  in  cut  an  uri-h.     Tlio  back  wall  !i  fnmiod  or  Are  *te«ie,  or  lira  brick,  itita 
an  oral  niche,  and  tho  throat  of  tlie  chimney  ii  mode  rtrf  (imII  to  ineroaw 
the  Telocity  of  tlie  air,  and  tbns  enable  it  ihe  bvlter  (o  caory  off  the  moke. 

BimuHpAam  Starr. — The  eloi-r*  in  enmnien  uw  in  StanSwdtbire  and  Wur- 
wickiliire,  althangh  not  m  elesoat  ai  thoec  mode  tn  Lcttdoet  and  Ncittinghain 
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fa  lli<  ■Kttki  af  iMMib  ■»  &T  mora  judicioutly  ditpawd  for  dUltung 
wanntfa.  Intuad  cf  th*  iwul  r«c«n  in  ibn  biickwoik  IW  III*  notptioti  of  the 
•loiv,  the  wall  it  linBt  np  in  (rcnl  ft«ni  tbc  ftrounil  to  the  Mantel,  and  fliuh  with 

it,  iMviag  mljr  u  apmiun  of  aight  or  ain*  itidiM  iqaan  Ar  Ilia  i g-  lir 

■moks  tnto  ih*  eymne^i  thb  b  lUuatod  jnsc  above  tha  back  of  tha  Mora, 
which  ia  pWcd  agwatl  lliia  «tU,  prqetting  iti  kIiciIb  depth  «ntiT«ty  mta  tb* 
room. 

Of*  /Va.— Thprc  u,  from  long  raitom,  m  great  a  dotu*  amoiq  alt  iwiica 
in  Oiflond  to  lec  the  fire  that  warmi  their  apaitnmlii  that  tb  mod  coa- 
Tcolanl,  olvuicd,  And  <iaapMt  metlioda  oT  naall^  tbm,  ara  ncrificcd  ta 
lU*  do^U  circitmituicf.  Accondingly,  panana  vha  aKempt  the  impMv«in«Nt 
of  ftarta  are  eompcUed  to  cndearonr  to  eonbiae  what  upean  to  be  Uraeon- 
cDaUai  namelj,  tlw  appaannoa  «f  a  bright  cipon  Are.  wltn  an  aeonomv  oTfiiel, 
ragnlarin  of  tamparama,  and  without  pco^ucinc  a  drnuKht  ibrouf  h  the  apait- 
incnL  Of  the  Tarioiit  aontrivancc*  in  wliicli  tUo  oitniiiiitPDt  of  tbew  proper- 
llai  hava  bcMi  attaaaptad,  thara  are  biit  firw  woriliy  oi  mxice. 

JSr  Gmm*  0-  P*^'  Sieve, — Thu  «lovo  may.  ot  picuure,  be  made  either  an 
open  fire-iJaoe,  «a  a  cloae  itoi'e,  healiiig  tho  room  by  ib^  radlatioii  of  the  beat 
mm  Itt  RUM  wall:  and  «hen  ihui  acting  ai  a  clono  ttoic,  it  aorrta  a*  a  von- 
tilalor  of  fha  apatttnonia  with  widch  ii  ii  conncited.  Tbr  firc-ptoco  ii  of  tlta 
erdinanr  dimennoni.  Feldiog  doors  an-  inaili:  to  des*  lUi  fiunti  of  the  aab< 
Dit,«n>l  loUl  back  Kainit  Ifaa  bobt ;  oilier  foldb^  door* arc  mailc  toelotaiha 
nront  ef  the  grata;  ana  to  Ul  hack  againit  the  (idea.  The  top  of  the  fire  gralo 
waa  aba  pronded  tiith  a  ftoort  vliioh  Cgfined  a  back  wb«a  span,  but  when  abut 
down  hoiitontallv,  lafl  only  a  imall  cavi^,  and  ptoduoed  a  atrraig  draiifchL  It 
va  nipplicd  viib  air  by  tunnala  uodatneatli  tha  boba.  Although  the  utility  of 
tliii  itoie  Ku  uuiifacUrily  pra*«d  ill  Olouwatn  gaol,  and  oihri  ploci-),  tia 
elimwjr  inalegant  appaataaea  pt«v«nlad  an  oxisniiTe  odoplSan.  Mr.  Maniolt 
hoi)  hovarar,  ao  modtfiad  it  li  (o  tmiovd  the  nbore-meatfonad  <A|ec(ion,  aad 
haa  rtcantly  bRraght  it  baAra  Iho  public  in  the  following  fotm.  Tu  ahadowed 
oan}iartinenla  a  audi  are  iteoaaca 
Joat  cf  iufflelant  deplb  lo  admit  of 
the  doota  1 1  and  //,  whan  folded 
back,  to  lie  fluih  with  the  «tbn 
part*  of  tlio  front  of  the  *tor«,  aa 
u  tbo  cue  with  thoie  marked  * 
and  d.  We  havo  thtu  arranged 
them  in  tho  drawing  marfly  to 
render  the  matter  quite  clear  to 
the  eye.  not  that  aucli  positions  of 


tlio  doota  aia  peculiarly  alig^lbte, 
(ncTertbdeat  caaaa  may  bo  Ima- 
gined wherein  they  would  be  ao, 
■uch  aa  aeraaning  particular  obJaMa 
from  tho  tnfluanoa  of  the  firo,  «r 
faiereaang  the  oembnttian  of  a 
particular  part  of  tho  Am^  by 
alterins  the  dirtction  of  Ibo  cur- 
rent uf  air.)  In  ligbling  a  fin,  or 
in  ToplonliUng  ana  that  Ii  low,  Ibe  conbuiiion  b  greatly  esdtcd  by  ihaUing 
the  jW4|P>raoan,whMfa  act  Ma -blower.''  On  tha  MMrary.  whan  a  Are 
bumi  too  rapidly,  or  ia  not  mueh  waniad,  tho  four  lower  doeai  may  be  ahu^ 
which  will  damp  it  Imaaadlattly,  yet  allow  a  great  portion  of  tb«  heal  lo  ndiala 
inlo  the  room.  On  retiring  to  bad,  or  wUiiog  to  tear*  the  room  tn  perfect 
OMuriiy  bom  fire,  all  the  docea  may  ba  ctoted.  when  the  fin  will  inbllibly  go 
oM  for  want  of  drawbL  To  k««p  in  the  firo,  and  y«t  ktra  tbc  room  in  aiAty, 
or  to  prevent  tha  radialian  of  much  b««t  and  tigbt  in  ■  room  (often  deilnbia 
In  the  chamber  of  the  aick),  the  door*  may  bo  placed  ihiu  ~V  v,  Fm  aueh 
diinmryi  at  ooeaaiouaUy  ratum  their  unokc,  or  in  whioh  the  draiigbt  ia  Aeblf . 
ihuc  iioita  will,  w<  douM  net,  ba  alto  found  tety  conrtnteBt  and  adraatapon*- 
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Pfcn^t  Ptnmt  Firt  SMw.— Mr.  lyMfl,  of  BcflMton,  nMr  Barton-tipon- 
IVent,  took  DIM  apateni  far impnTctncntt  tn  ftre-ffacM,  in  I(t31,  Uin  priitfipit 
of  wUeh  coMutt  In  conaNtiog  with  the  Arc  ilaTo  «  cWnbci  fur  boi  air,  to  b« 
•dmtttMl  at  pAejtnir«  pllhcr  inU  lli«  ■portrMBI  wbm  ibe  fire  ii  lituaicd,  or  into 
on*  adjMDinK  tbritto.  Tlic  bol-air  diambcr  extenib  frecn  b«lav,  vp  bpfaimi, 
■nd  on  oMb  tido,  and  oi'W  ibc  top,  under  tbe  inanl«L  Tb*  dr  [■■■!»  into  111* 
diambtT  by  a  Mdei  of  regirti-n  «ituite(l  fcclov  tho  fire,  and  vhni  Iwateii, 
MMM  out  hto  dio  chanlbar  by  a  •cHa  of  rcglito*  iltwit^d  over  da*  Hrr. 
wben  Et  ii  intended,  fin  tiio  mke  of  veMiUtian,  (o  roMire  the  air  lo  b«  biatml 
ftooi  (b«  external  atmotphere,  inidirad  of  rk«tn  the  room  vhcre  tbc  fire  m  litu- 
*t«>l,  th#  rrgiurr*  bolow  Ibe  Arc  mun  bo  cloeod,  and  a  eonnnanioalMfi  apcncd 
between  tbc  cxlcnu]  air  aiid  ibc  lower  part  of  the  ebambor ;  and  when  l(  h 
intended  to  tlirow  healed  air  into  an  acljoinhig  apnMment  ohore  ihr  firo,  tbo 
rMliten  are  to  b«  deard,  nnd  a  communication  oprntA  bMween  tlie  upper  pan 
tn  the  chanbrr  and  the  nparlmcnt  to  bo  heated.  For  Um  ptRpoa*  of  noitilig 
■  drsogfat  at  pleuure,  ana  of  prrreKling  an;  imeke  mibik  ibi*  this  room,  n 
bood'orUowrriihlngfd  to  the  uptwr  part  of  the  grate,  whKih  om^  bebrtnigihi 
out  townrdi  the  from  nr  top  bar  or  the  lite.  Behind  thlt  la  anouwr  hood  «r 
Uower,  whiob  ia  niied  or  lowered  by  a  knob  peaaing  through  the  flrrt ;  thJi 
Inner  hood  li  provided  with  angular  *Ic1^Rmis,  wbieh,  when  th*  blower  fa 
brought  down  and  pnijeolod  forwai^t,  indotc  the  nMe  of  t)io  fire.  Tliii  alovo 
haalnccwiie  a  Sap  valve  at  the  back,  ncicd  vpon  by  a  handle  in  lircm^bjwliich 
the  flue  or  throat  iiilo  tlie  chimney  may  be  regrdated  in  ita  dimendon^  Mid  lb* 
draiigbl  Incrtaned,  diminitbfd,  or  Rnllrrly  (topped  at  plMSure. 

Oiftr'r  J'almt  SlotML—Van  invention, 
when  Ant  brought  before  the  public  in  18IS, 
a*t«IflieoniIdarab!epatToungnibutliiinaw, 
we  bdieve,  but  Hltk  iBi^d,  owing  l«  tome 

dffflouldea  of  a  i\is\i\.  driciiplioD,  for  which 

no  anisdeiit  remedy  hu  ret  been  prorided. 
Tlie  epirit  ofontenilM  VMoh  originated  the 
iarention  reccired,  we  have  been  infonaed, 
a  leven  check,  bp  Uie  naineruuii  and  coTn- 
blnedatlemptaof  rival  RimiiitWdireretoinvode 
and  drttrDT  the  pntvnt  ri^lil,  nbich  ii  now 
expired,  'ilie  principle  of  the  contrivance  in, 
hovaver  good,  and  will  probnblv,  iiiiiti-r  able 
inanagaHent,  bfconie  n  valimblo  niiparalui. 
Hie  invfalian  ooniiiti  in  ilic  ccmilructian  of 
tl0VM  and  Gre-pUcn  in  tutli  a  iiuirincr  im 
dial  tha  (iiel  neerxiury  for  uombuiiiun  ihiJl 
be  miied  and  nippUcd  trtna  a  cbao  chunbcr 
beneath,  where  ibe  ujipur  airutura  of  coal 
■hall  bo  eonelanily  undeigoiiig  ibe  proceai  of 
eskinf ,  the  g«a  Inen  which  becaiaci  ignited 
in  pnaing  through  the  open  port  of  die  gmte 
above,  and  bv  cauifang  the  itdd  chamber  to 
doccnd  at  pleasure,  *o  a*  to  exlinf;uiih  liic 
fire.  Tlie  ligarc  rcpreicnli  a  vertioni  iccliuu 
«f  a  t«gi«l«r  Kove,  preeraliiig  an  end  or  tide 
view ;  «!j  ona  of  the  front  pilutcra;  h  iheen- 
laMottire;  e  tbe  back;  d  the  ehimnty,  the 
entrance  lo  which  ia  ihown  by  tlie  curved 
arrow;  e  the  top  plate,  turning  upon  hinge 
)cjnt«,  lo  be  raited  up  whcnevrt  leqaired  nr 
ewwpiiig  1  tbit  top  don  not  lilt  up  Ihe  Bpooe 
iccoratrTj',  but  leavn  a  narrow  uptiiing  nt/, 
for  the  etcapcor  the  vapour  and  diut  thai  may 
■riat^or  to  llie  current  beinceitabliibcilin 
tbedireciioii  of  Ibe  arrow,  by^u  tticitaof  the  combuMtoniyareUiefreotgraM 
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ban-  Allip  t«cfplul«af  ll>«  etmlt,  inelndhig  i,  ih«  plao*  (acumal)  vhere  tbtjr 
m  biiraoil.  At  I  lie  iiirwiiwh  fiiidi  it«  nay  inio  ibr  clou  box  A,  ii  onlj  ■nScirnt 
tn  coke  ibc  toiU,  their  pniccl  cucniiiulion  i>  n«l  cl&cinl  unril  tbe*  or*  raWd 
toovt  ihc  fronl  plate  A,  at  wlikit  pbes  tli«  «lr  poiin  in  on  all  f«iir  lidn,  b>.'nr««n 
the  hn*  !n  TroQl,  IhrM^  the  «iik  giBli*,  «nc  of  whicb  ■■  ibovn  hi  /,  nitd  (ran* 
an  ajwrturo  bI  o,  under  llie  bottom  <df[e  of  Uie  back;  p  m  a  v«nicDl  gtoovc,  la 
which  the  b«ro(amirailm)v)  travenM  up  and  davn,  (apporlinr  the  moraUe 
bottom  jiUto  at  tbo  cool  brat  A.  To  *aeh  nd  of  tliin  bu,  *xt*rimYy.  i*  atiMbcd 
a  cbaln  r,  which  tbcrtby  tuqiaub  th«  coal  dumber  (or  movable  battom),  by 
an  lioiiEcntal  roller  t,  nicnilini;  bctom  the  «1ot«.  Thii  nilUr  u  the  tbaift  «« 
axil  of  ■  ;ug-wbr«[  (,  and  i*  put  in  motlen  by  a  poiiea  a,-  tha  axia  of  w  i«  a 
(•iiiall  Hjiiare  pin,  tilling  iitui  ihc  ciiilv  of  th«  wbnch  a ;  tha  tunla;  lotiod  «f 
tilt  btltrr  iniidi  the  chain  unon  the  roller,  and  clcmtn  th«  movable  botloiQ  j, 
wiiioh  »!»■•  ill'  cuali,  M  Invy  nay  b*  rvquirtd  fur  coinbuBlion.  lu  aupply  the 
{tlitce  of  iboM  which  have  been  conioined.  On  tnmlng  Uio  viocb  Ibe  eontraty 
way,  the  botlom  of  (he  coal  rcctplaele  dneeadt  by  ita  own  ^vt^,  and  that  of 
the  (oatt  retting  on  it.  ai  hr  ai  the  phiK  *,  irhea  the  fire  iBb*  avav  for  wool 
of  ak.  The  patantta  •mployt  a  paQ  and  ralchtt  to  Mop  tha  action  of  ih« 
roller,  which  ia  optfated  upon  by  pricarinK  upon  a  piin,  jdacrd  nclcmally.  TVo 
<>)gettio(it  har«  beni  urcod  againM  thne  storfs :  one.  that  tbe  emrcnt  of  ur 
paaaiug  through  It  mace*  an  un|JtaMinl  ronring  noiie,  like  that  of  an  ur 
ntm««Ci  the  other,  that  the  onuiniion  of  the  caali  in  iindetfdRf  the  MWaw 
o(  coking  prioT  to  being  raiaea  iniu  the  open  Dan  of  the  fire,  cauiea  tnem  lo 
adhere  >o  tatl  to  (be  ndaf,  a*  to  rentier  the  fricliun  cxceuive,  and  tW  tabovr 
gnati  of  raiiinjc  up  aad  getting  down  the  coabt  'rbnc  obj^etiaoi  are,  h«w- 
(rtvr,  we  believe,  not  of  m  inntperable  character,  and  may  be  overoome  by 
meclioDioal  ikilL 

Afrt.  SmM'i  Slete.—X  plan  of  a  *tavo  dadgned  Ibr  bniBiag  it«  own  •mole, 
•KM  cuintntmicalmt  by  Mr*.  Rachel  Smith  to  ■  Hfkdlcal  jonrntl,  which  tr«in» 
•iiKceptiblc,  by  ha  limplicity  of  ooniiructioo  and  toua^cM  of  priadpk,  to  b« 
ninite  edrctire  for  the  object  Intended  The  store  u  in«de  exteriorly  of  the 
iiiiiu]  tirni.  excepting  that  Ihc  lire  part  /  b  of  gtHter  length  or  hei^M  than  li 


common,  and  the  tpacea  under  ilio  hobi  ue  made  into  rvaerroin  ta  Mcrl* a  tin 
enitl*.  fti  thown  at  e  (^  for  nipplylng  die  &ro.  The  boU  an  upon  hitigei,  a»d 
form  lidf,  which  ifaiiidown  rwy  clouly,— if  air  tifiht,  the  boUcr.  The  cheek* 
of  the  grate  are  open  at  tbe  bottom,  ao  that  tlia  cm)*  lyii^  «poB  the  Inclloed 
pUna  of  the  reaerroir*  detcend  b^  their  own  wtjgbt,  and  ooeupy  tlie  lower 
part  of  the  gnle  l  and  at  the  for)  u  oanManaad,  or  niacd  br  the  poker,  a  freah 
poriioo  of  ooali  <altii  froai  either  or  both  of  the  reMrrom,  aad  lUI>  up  the 
■pace,  lu  ihii  muintr  tlie  liiel  h  raaitantly  mipplfed,  oeea«l««iliig  liulc  er  no 
iinuke.  'Hie  rrocrvoin  itwuld  bo  «f  a  capacity  inSeicnt  lo  hold  eMugh  code 
Ua  the  day't  eoMumption. 
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AUiia'i  Pa/eal  Slot<.  —Metsn.  Atkiiu  and  MnrriuU  had  *  ioinl  patent  Tor  a 
■mokr-coniuuiing  (Iotd  on  llio  prindplo  of  ilia  U*t  dnunbcd,  wliieh  titty 
naniifacRircd  ui  a  ttyb  of  gttM  cltginc*,  and  adapted  to  th«  varioua  titualiotia 
and  appticacion*  ol  doiMUu  stove*.  Tlic  palcnUo*  alate  tliMt  ofeja«u  to  bo, 
fini,  IS  aflbrd  a  remedy  Cmt  m^  ckimocya;  and  lacondlf,  to  ccoaooriao  ftirl. 
and  regulate  tLe  heat  crolmt  mm  Uorttot  gratta  Cbr  nwmlDg  apartnieiiij, 
and  for  the  Twioui  opfntioni  of  cnokisg.  In  wdcr  to  irirnct  tlis  oeanbuatiou 
of  Iho  imoka,  iha  eoali  am  thrown  into  a  coal  cliambcc  at  the  bcek  of  ih* 
gMto,  whidi  it  oIomm)  by  a  door.  At  tlu  lover  part  of  tliii  chamber  there  it 
an  OTMlhig  thrmigh  (he  "bock  into  the  grate,  Iho  iiitvriur  of  llio  box  ^og  foRned 
to  at  to  ihrow  th«  ooa)*  foraard  to  lupply  tha  gnta  whin  in  i  ifiMijf  Tho  olh**' 
unprovcment  made  by  the  paleoleet  Mii«i*t«  of  on  appcndtgc,  in  Ika  of  a 
(nider.  attachtd  to  (he  front  and  lowBTpaitofBnjr  kind  MttaT«OT|;tatc^  which 
IhMT  denominate  a  batomrjii.  Tliii  ba««Q»nt  thoy  uiually  make  of  a  eMtrCMBitt 
incTinalion,  to  put  the  ftct  upon,  but  it  may  be  made  of  any  figure  MdtmcMiaaia 
Koordlng  lu  itiilii  iilMul  laau.  It  it  pruvided  with  a  dcaner  ot  box  to  rtopire 
(he  athca,  bonMlli  t)\e  Grt,  and  wiib  apcrluro  In  fnot  lo  admit  air  beMMth  tbe 
fire  ban.  Ttic  aliulo  of  ^e  interior  of  tbit  botemcnt,  except  the  aih  box,  ia 
fllltd  ciih  a  niiituto  of  puWeiiied  charcoai  and  lime;  (he  Mova  hat  abo  « 
canopy  ot  cornice  lillid  irith  liniilai  ilow  conduotorf  of  heat ;  alio  each  aide  ot 
tbe  Krate,  aa  trtil  ai  a  part  of  the  bock,  are  prorided  in  like  manner.  The  cAct 
ef  UMt  appenda^fci^  in  retaining  (hat  pomon  of  lieat  which  ia  ncaity  aU  loat 
to  (be  apartment  in  other  atorn,iadoubUcat  very  great;  no  arc,  indeed,  credibly 
bifcnned  that  it  will  preterre  neariy  the  tame  (eupcratute  in  a  rooan  f^  •evtsal 
liouM  after  (ho  Art  I*  extlnguitlwiL  TlieM  itovai  hare  pipat  or  patiagu  (at 
allowing  a  coluntn  of  ab  to  aaceiid  thraqch  Uio  batctncnt  and  upper  pottjoa, 
which  b«comca  warmed  ui  ilH  nauagc,  ana  flow*  out  into  tbe  apartnxnt  riwre. 

Jaeomi't  PaUM  Gfoitt. — The  pilncJjdt  «f  thU  Inventtm  alio  conilela  la 
placing  the  lrt*h  fuel nndemealli  th<  ^pl:lcd  pnrtion ;  bul  tho  mode  of  carriiug 
■t  into  effect  i*  peculiar.  Tlie  (Cove  it  a  kmd  ct  gfraled  cage,  CTliadHeAl  «r 
paraUtlojilptda],  lunkitig  upon  axet,  which  arc  mcniuled  on  aide  ttandarda. 
On  two  of  tha  oepotilc  (idea  of  the  aiid  cajo  it  a  grated  door,  each  of  than 
terrjng  sltmiatFly  fat  admittinf  the  freili  fuel,  and  at  an  oth  cniic.  The  coalt 
are  npplied  al  [ho  tup  nf  the  lire ;  the  door  of  admittion  i>  lh«n  »hut,  and  ihc 
grata  turned  half  round,  to  m  (o  hting  (he  frrth  fiirl  unilrtn«Mih,  by  wliit^ 
meant  (he  gaa  emitted  becomet  inflamnl  in  iii  lufGiit  through  Ihc  Ignittd  AmJ 
above,  Tlio  telcction  of  the  materiali,  and  th?  divtriificatiou  of  dfaiBnt  and 
pMjiortioiii  fur  the  coiitttuotion  of  ttovc^  will  uf  coiino  dcjirnil  upon  Uio  uiea 
H  which  [livyarv  applied;  but  we  will  lelcot,  at  an  example,  tlic  fallowing  one 
adapted  for  a  pnriour.    P$.  1  it  a  ftoni  view,  sad  Fig.  >  it  a  tide  eiew.    u  a 


Pig.  I 


^^ 


Fift. 


are  (ha  axet,  which  rett  and  alldo  m  hotixonlal  groovn  t  Tlir  two  doora 
before  mmtlonrd,  rrpretented  in  Fig.  3,  »t«  made  Gut  hj  mIcIm^  t  r.  Tlio 
Move  ii  put  into  anion  by  lighting  a  fire  in  Ihc  ordinary  nwnner  with  raal  or 
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otlin  Kiel,  M  near  w  pouible  at  llie  lop.  prrrvrring  to  plico  umamal  ilxi 
eindtre,  aiid  f^cn  coal  uoilenniMt;  llu!  Bto  »i!l  tbtn  gniliiully  ftui  ila  «ray  la 
the  boltoRi,  buniiiif  wiUi  tillla  or  i»  iiuolEr,  vhicb.  I«(»thcr  vtUi  the  cm  or 
vapom,  ii  conniniA  u  emitted.  When  UeA  runi  U  nqgind,  it  is  to  b«  ^kci) 
on  Ui«  to[i  of  th«  igntl«il  fuel,  and  llie  door  tliul  doan  and  wcured  by  llio  calch 
« ;  the  irntl«  U  thru  to  be  drawn  fonraid  in  the  groove  t,  utA  luii>ri  round 
one  lialT  of  •  rvvDttttioo  on  iti  axii,  and  thtn  tt  murncd  ludi  again  to  it* 
fornit^  ptniliun  in  the  groov*. 

Uoyai  Patful  SUv*  eoni!*t«  in  the  adaptAtion  «f  a  box  Lo  o  r«cen  at  the 
Jiack  of  an  ordinary  rcftiatn'  or  other  riove,  for  tli«  rtccptlon  of  MlBelttit  mala 
tiyi  a  day't  coiiwtTopLioii,  ifliich  are  li)  b«  drawn  forirard  into  th«  flic  ai  (btT 
■tuy  be  wonted,  and  thui  npenwde  the  iwe  of  die  coal  irullle, — an  dimuiI 
which  hu  coruinly  its  inooDTcniencei.  Tiuit  thit  opvntioit  may  bo  ppHormcJ 
with  faculty,  ih«>  hax  at  the  hack  of  llie  novo  it  cloicd  will)  a  Uidin;!  door,  tbc 
weight  of  wtuch  ii  mpjunlcd  bj  ■  counlctbalance  ituptniled  ovct  a  P""^'  '•  '' 
hthmforv  drnun  up  or  let  doan  with  eaio,  by  mtaiwof  a  (oiall  handle  jiUcnd 
eontcnicvtly,  wbm  iho  coal*  may  bo  takcd  o«i  to  tbe  Rro  by  mean*  of  the 
poker. 

JWt(-«onMUKliiy  Sitmt. — Tlie  annexed  cut  b 
tltuiInliTO  of  •  doljrn,  by  m  anoovnioui  inventor, 
for  a  tfove  to  coniume  it*  own  trooke.  We  ar«  uul 
awaro  of  itt  having  ever  beta  eemtnictMl,  but  m  It 
preieoU  >  novel  wid  rlr^ ant  nmii^[cn»ent  of  poHt, 
«aleulat(<d  to  omwcr  the  intended  purpote  tn  jndi- 
doui  he,ndi,  we  give  it  intertion.  The  faireulor 
propoee*  that  tW  unoka  fcoot  tbe  (Veih  fuel  ■hull 
M  allowed  Id  uomd  vp  a  ehort  flue,  and  then 
detcrad  and  titt  ngtiti  through  n  tnbr  placed  in 
tbe  midcUeefthe  li^kftpr  w!uc)i  the  tube  conduct* 
the  teraMiiingineoinbi»tiblcf;**ci  into  tbe  cblmnei*. 
Tilt  btMM  Iwat  of  tbr  ti>1w  wlHc^  rite*  lliton^b 
the  lu*  must  Dtcounrlly  bum  tbo  moke,  ccooomtio 
Aiel.  and  incrrue  the  tempenturr  of  the  room. 

Xilitilrr'i  I'atmt  Stmt. — Tlio  common  in«thadt 
of  bcalinE  buitdla^  by  mtoat  of  hot  nir  xtore*  hod 
been  much  and  itutly  connilained  of,  from  Iho  olubrity  of  llio  air  being  (rr- 
<^u«itly  inhired  by  Ila  eoming  In  contact  with  lit*  Mirfact  of  a  itoii'  coinpata- 
tiTcly  (mat,  but  Intenacly  hrMed ;  nsd  toreni«dy  tht*«ril,ibaUi«Mr.SilrMler 
Intnidaced  cockle  itovc-i,  lint  in  tli«  lutinnoi^  of  Derby,  and  ttimwixA*  iti 
many  otlier  plorcs,  with  lurgo  boating  enrfoce^  that  they  might  be  tnnciHIt  to 
boot  modoralf  Iv  a  larf[c  ([iianlity  of  air,  but  oat  to  be  bc«ted  eo  higb  u  to 
l^ure  any  porfion  of  it ;  and  tliui  wb«  obtained  an  eitnuive  T«niIlation  bv 
■ir  modnatelv  wanned.  (Seo  An.)  SiiU,  bnwerM,  ttoTM  of  ibft  ktnd, 
without  coniiaerable  care  and  ikilJ  on  the  part  of  the  flrenwn,  were  liable  tu 
bvcona  ort«-tie«ted,  and  ut  (imn  lo  deteriorate  the  air;  Mid  la  obviate  iW 
poHdbSi^  of  tUa  daCeet  ird'iia  to  b«  a  principil  ot^ject  with   tbo  iir»*ont 

Ctcntce.  Ifo  mopoaM,  in  the  fint  place,  to  tower  tbe  Are  frate,  till  tbe  bottom 
rs  are  on  a  level  with  ibe  aurt'aci-  of  tliv  ftcwr  of  the  room  in  which  it  ia 
placed.  Tlio  6re  ban  are  urolongi-d  and  (rtdcntd  lt>  toucli  each  odier  in  fnmt 
of  the  fee,  to  at  to  form  a  bcnrth.  They  require  no  faMening  into  their  plaon, 
but  eimply  to  be  laid  tipon  appropriate  bcann^  nt  each  and.  There  arc  grooves 
mode  on  the  under  aidGi  a(  llio  firo  bam,  fur  ih«  a^mliitan  of  frfali  air  for 
supporting  the  combuaiion  of  <dx  fud  within  tbe  finite^  and  br  the  ncape  of 
hot  air  into  the  room.  It  ii  ttaled  that  Die  ban  may  be  either  made  uf  aqu^ 
lengtht,  to  oonMiluto  a  rrelillneal  hMttb,  or  of  dmttot  Imgtbi,  to  <o«ilituie  a 
eumlinut  one  at  pltamire.  When  thb  aih  pit,  whkb  it  utuated  below  ibe 
firr  in  (be  uniol  manner,  requlm  olearinL'  otit,  a  few  uf  tbo  fin  bar*  ar«  (o  be 
r«mov«il,  which  c«a  be  effociod  witk  IbdSly,  aa  tbty  ar«  not  nude  (mI  to  any 
thing.  Atr.  Silvettra  propoici,  b  llic  eeoond  place,  to  nimund  at  Icatt  IbrM 
iHh  «f  bia  fire  mth  a  veucl  conlMuing  water,  and  upon  the  exterior  a(  tb,U 
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waUr  tmmI  ho  etmot  »  laife  tjutntitf  or  ooU  atr  lo  iinpinga,  tlial  its  t<nn- 

Cunitaiv  inay  be  clcmtci]  ■uJEoicntl}'  tu  canuiinnkalo  tlie  rcquirad  da^T*«  of 
eat  w  rralilalinn  to  say  Di|ji><i<:til  njKirtinriiti  la  nhkh  it  may  bo  coartyied. 
for  ilia  puqioM  of  convoying  th«  tM  air  l<^  aad  tba  bMUd  air  Amd,  Uw 
watw  vcMd.  the  palMitce  propofM  to  enpley  ippanMiu  of  tho  mrm  dDtalpiisn 
H  ikM  employed  with  tlie  bal  air  ocroklei  in*«iitM  by  hi*  father. 

OoHtf  ami  &tm»i»'i  (half. — Thn  iior*  daticnad  by  lIwM  gantlMDen  (for 
which  Aoy  bad  apottnt  in  1831,)  bu  a  grBto«tbaf«,of  aamni^fiptical  tma, 
ntlarchcd  ta  a  draight  back,  whioh  ia  brought  much  further  (brword  duu  an 
lb*  hack)  of  ttovM  <if  tho  tuual  contiruction,  by  vbich  arran^Mnont  ihfM 
udr*,  or  irhal  ii  cquivalonl  to  Ihteo  lidn.  of  iha  11t«,  ii  in  a  linution  to  rniliau* 
heal  into  the  room.  Iimne^attly  over  tliu  liic  U  placed  u  mi-IaUio  houd,  which 
raetlvn  and  radlAta*  InW  ih*  room  a  pottion  of  tlio  heal  ahicU  vould  oihprwia 
pua  tip  llw  ehimnoy.  Ttio  diitonee  belwcaa  tho  fini  and  hood  b  diiuiuiihili 
and  iacwM«d  at  {deamre,  by  ideratiiig  or  dopttwwng  the  grsic  ountaiaing  iha* 
Btet  and  ihiia  it  obiailn«d  the  ni«aM  of  laeraailag  or  diimnUliing  M  pUaanw 
lb*  draft  of  iho  fire,  and  of  pvcventing  tho  oMape  of  uuoJu  bto  iha  raam. 
The  dbange  in  tlie  altituile  of  tbe  gnto  U  eS«cl«d  Itr  meaiu  of  prtgeolioa* 
f^m  (h«  grata  patdng  Uitou^li  vniieal  dltt  in  ih«  bsea,  which  pre^tiotia  ar^, 

{'ginad  l0{;ctlieT  by  a  erou  bar,  ntlachsd  to  a  Icvnr  by  n  councclinti  iiokj  lliiy 
(Tcr  liu  on  iU  exterior  end  a  toothed  HClor,  wliioh  ii  tictuatod  by  a  «ma 
[nnioii,  whoM  axb  rvccivet  a  rogulating  wboli,  pawing  throuf[h  •  aniall  hehi  f 
tlie  bock.     Hii*  holo^  uilh  tha  pinion  iLxia,  U  Iha  only  part  connactcd  trMi  III 
ridng  apnorata*  which  ii  riiibJe  in  front,  nhich  admiu  of  tkojr  being  manit- 
factureil  m  a  atyle  uf  |;rcnl  elegancp  aod  upalnNt. 

Man/t  Stove. — Thia  bppaialuii,  far  which  LimiL  Maw  obtained  a  pateul  In 
1831.  Mnuila  in  the  iiitrodurlion  of  o  fuel  draoer,  or  r«coptac1e  for  the  fliel, 
which  la  plaeed  under  a  l-t*Ic  uf  the  uttiul  cuniiriiciit<n.  In  order  that  Iha  moatj 
nolntiloportioMaf  ittffucl  may  bolibfrutiiil  nnd  lie  coiinimcd  in  kaaaoent  througll 


the  luei'  and  whan  lb«  coal  h.u  thiii,  liy  pnrrinj!  uilh  itegaaeoui  matter,  1 
converted  inl«  coke,  it  is  lo  bu  removed  from  Uie  hel  reoentactry  and  pi 
■ipuu  tha  fin,  loatiiig  ihv  rtcvptacle  ut  libviiy  fur  tha  InlroMoUon  of  anotha 
(upply  of  froh  fuel.    A  front  elevation  of  one  of  LieuL  Maw'i  firo  gntea  la 


Fig.  1. 


^ 


aUbHed  in  lb«  above  cut  at  Fig.  1',  and  a  eMtional  tide  *io«,  fif.  3,  wbtnin 
a  ibwwi  a  grate  of  the  uiual  oonftmction.  and  i  a  ftMJ  dnwor  or  rec^fiUeUi. 
hsrihf  a  Srailng  undnnenth.  for  iba  admlwlon  ef  almoapknie  nb  to  muiniainj 
the  eambuetian.    The  npcninjr*  in  the  graiing  between  tho  iir«  and  the  fliilT 
raceptocte  are  mode  nl  mine  dittuncc  from  th^  front,  that  tba  valattU  malUrij 
in  lU  a*c«nl,  nuv  not  poai  »o  near  the  front  of  the  flro  ••  to  bo  coolod,  M  '~ 
eaeapa  withont  belne  coiuumeiL      The  advantage*  which  would  retult  f 
luTJng  the  Riel  tupped  to  a  fan  under  tha  vnited  porlion,  have  been 
•cknowlrdged  %  and  of  the  varioni  plana  that  nare  been  pvopoeed,  we  do  nM 
(hbik  Aero  la  one  *a  well  caleuUled  to  aniwee  tha  pnipoM  of  burning  lite 
NBok*  aa  thai  of  Lieut.  Maw. 

W^»  flrt  fAMM.  — Mr.  Wiity.  br  a  Judiclona  aHeMiaii  t»  proportio 
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tmi  %h»  coiivmtfMM  tf quhed,  hat  tactcnAtA  in  adapltiig  Ibe  «iri^il  inrMtian 
of  Wnll  (dncribod  under  lb*  word  FtiHUAUi.)  to  domMlk  iIOvm,  patticutwir 
Ikott  of  iliD  cloM  kind.  Mr.  Wtlljr  lui,  bumrcv,  unadruedly  Ukm  oui  • 
IMbot  ftr  ihtM  ItOVM,  ibbough  wa  cui  diMovor  notbins  thai  u  viiginal  rn  tlie 
Iirfflclpb  nor  in  the  unngMWni  «f  ili«  ouU.  Snim  thfaiit  tni  uttj  tBMhv 
(lorM  on  tbb  plan  may  ht  Men  u  the  MuimiM  of  NmimmI  HannfiMtuMi  Bi>d 
the  M(«li*nk  ArU,  in  I.*l«i-tt«<«qu>r«. 

yoti'*  Patrid  Rmma—A  my  a^dlv*  kind  uf  dOM  tlO*o.  pailicdariy 
aJijiictl  lo  Urgt  noam,  hoU*.  and  ebutebM,  aiid  pfiiirwinn  eaiuid4ra)ii>r 
nnvHty  of  appMran««,  hu  Uitly  be«i  iaUDdnM*!  bito  Ihw  ooimtry  bj 
Mr.  t.  IL  KoU,  from  ihe  Uahod  Siuu.     In  tli*  npp*r  mut  tft^  Icm  pcdmnl 

the  i»f«  <ttrttianption ;  (hm  Ihb  raceptoda  the  <eak  gradtialljr  (ink  dovn,  aa 
tliey  are  «oatuin«d,  in  baol  «t  dta  grah^  and  ara  Moiltad  upon  aa  archad 
jrnUJng,  lupparted  upon  a  pivo^  up«a  whioli  it  ai  mMe  t»  otduaU',  fbj  uW 
Vkt  poker  a>a  lever  Gw  lliU  piirpOM^)  asd  (hnvby  dear  tke  bnaof  atltw;  aM 
wli'-ii  H  may  he  riKcuair  to  clear  or  piil  out  Ibo  fin  Mitirvlr,  (be  aald  vibtaling 
^tiii-^  i>  moved  tbrougn  a  grvntfr  aiijcle,  br  which  all  Uio  iipiilcd  fuel  IheTocn 
II  tlii««n  a«l  at  either  end  of  tbo  mtth.  "tu  );it«  tb«  lively  appcanaoe  of  an 
open  llfp,  and  tha  wcurily  of  a  daw  ilove.  the  IVool  of  t)ieilov«b«ficlo*ed  ky 
viifiont  of  ule,  tlimugh  which  Ihe  slvwing  (itii  u  •««».  'rb«  air  b  adaalttcid 
fur  lighiing  Ilk'  lire  by  leaviitg  tlia  Mb^t  drairer  a  liult  war  cfieo,  and  kIwm 
ij^nliion  ia  eomptela,  the  drawer  nay  ht  anlMy  Aut,  aa  aandeni  air  find*  Ua 
way  through  the  inMrfectiunetiana  ar  llltinM  of  the  neta^  l«  ftrt*tvp  •  rivid 
eombiinclon  at  the  AieL  TIm  fln  ehaabvr  h  encaaad  In  in  bricli.  or  aoiBe 
■>tb«r  KiitaUe  elow  MMdutur,  wfaieb  |»cTtnt*  the  Mrrouadinjt  eoit  iran  from 
ubUiinias  thai  hi~li  tempetatnn  whecli  i*  frnmd  la  deterianl«  like  air  of  tbo 
Hpurtniriil,  aii'l  the  heat  ii  Ja  oeowqnMoe  more  uajfomly  dilTated  over  At 
nilier  jiafl*  vt  the  ultudure,  vhiell  praawita  ollogalbM  a  t«^  exltntlT*  lurface 
uf  metal  for  Ihe  Fodialion  of  heat.  priDtnpally  derired  from  •  tail  omMneotad 
riiininer,  of  a  lint  pyrMnldal  or  pllaalei>-Ekc  rarm.  In  Ihia  tUmney  ttwre  ia  ■ 
(orii  valve,  to  rijulale  the  e^rreu  of  atr,  tha  action  of  (iliicli>  loffMlier  wkb  tha 
manncemcnt  of  Ibe  in^u  crevice  al  ibe  Mb^it  drawer,  delenninei  the 
■lunnlity  *^  beat  ur  llie  nUa  of  eombuulon  of  tbe  Atel.  In  Rtting  a  tfon  «f 
lliia  kind  to  a  room  having  Iha  ordhiory  Ckvin  for  tha  fire-plaeo,  Mtr.  NoU 
ewirert*  the  latter  !■!«  a  hot  sir  ohanbcr,  and  luaeta  hia  aloae  riova  upeai  Ilia 
hearth  in  fhmt.  A  n»v«  of  tha  Und  i«  eMpk^ed  la  wtaninf  tlw  oxlvnahra 
tuiagt  of  rDoni  at  iW  Mmenm  af  MalionBl  Mjomlhctnte*  aM  ^  Macha^ 
Arti,  in  Leicnur-Mjiiare,  which  itdoH  moM  ettcinillv.  witli  ven  groal  «oonc«ay 
of  Ibitl.  Aiilhnteile,  or  ilone  eoal,  vhloh  i(  alnuit  wWIy  fre*  Rom  Utuisinoua 
matter,  and  einlu.  In  oonHqarace,  Koredy  any  moke,  may  b«  very  advai^ 
ta)t>o«ily  bumed  in  elovei  ul  Ihii  kind. 

Ornwm,  PgramUtl,  PtJMtiJ,  Smreapliafat,  ^  £|[«Mt.— All  grUat  of  thia 
t/lam  are.  airicily  ipeakin^,  dots  iiovea,  Aa  Kra  being  entitelj  shut  up  wiiUb 
(hem.  ilie  due  or  ckianiey  muaUy  aonaiwing  (rf  •  mecalUe  pipe,  whidi  ia  <«•- 
durti-d  through  tha  walk  af  tfca  roem  (•  iko  axlefTMl  amMapbm.  Tha  GiroMM 
time  |4  a  vmical  cylinder  of  abaet  mta,  neuMled  npati  lege,  having  inttnially, 
and  about  midway,  •  tbort  eylndtr  of  eaal  iron,  with  a  gntfi^  at  beUomf 
wliich  lonttituU)  tbo  in  roeto,  am)  vadeiMMb  ia  tbe  mIi  pit.  Tbe  lopa^ 
nliich  or*  variooily  Ibnierd  l«  luit  poitienkr  pafpoa*^  arc  niode  (o  Ukc  oa  and 
nif,  lo  ni  to  allww  of  batlw,  boilm,  or  letorl*.  to  fill  wp  tha  amrture.  and  thua 
became  iSe  cover  lo  the  upprv  jiart  of  ihr  riiraMc ;  um  qiplleatlon  «f  boat  ii 
Ihiii  very  noveninit  and  effoctivc,  and  ia  much  mod  (or  chenieal  proof  t^ 
and  monufadnring  operatiobi  on  lt>r  mall  icale.  'llie  pyraniidal,  peoeelal,  and 
nraoohagni  rtove*  nn  of  einiilar  inlemnl  coiuiriicuan  to  the  Qoruun  er 
cylinoer  kI^vh,  hut  Ihov  are  luiudly  of  out  itai,  and  dta^ed  wilb  a  view  to 
omaini^l  a>  wttl  at  utility :  tlinr  nl«rnnl  fqnna  are  explained  by  tlieir  nanM, 

Having  no*  dwarihcd  ibo  principal  variadaa  of  el«m  gnte*  or  llio-pbioea  in 
their  tnoet  inpevral  fonM,  (indudJiig  alritofee^  which  will  be  found  under  the 
arttde  Am),  weahatl  rfcwlbii  part  Dftlw  Mhject  byafew  efaMTvalicnaoAlb* 
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fTOMT  <«n>tnKiioa  of  (Ire-pUceft  in  ^ifawil,  in  order  iliit  ibe 
tmaenUnd  tbe  dcrvcii  ihAt  may  i-idit  in  hii  ova,  and  know  how  to  apply  iSe 
tnutiy.  In  open  firra  llie  ban  Bliotilil  ciot  hf  lnrg«r  Ui*n  it  ooctiMry  for 
ititnslh,  u  thcv  oli'tnict  tlia  mdutkni  of  hrot,  and  prevent  Ihc  (grew  or  the, 
nUcn  ii  rcauiiiic  for  inukiiiK  tli«  Hxv  bum  clear.  To  nibun  a  cl«wr  ire, 
Mr.  Tiedgol  J  Jiully  uy t,  that  tht  tide*  of  the  burnlnc  fu«l  diould  bn  at  IcMt  luOf 
niTTOund^d  with  oIdw  f  onduclon  of  h«at,  olhmrtH  lue  liMI  dcvrloped  wilt  pmb 
off  to  quickly  In'  cocductiDn,  thai  thp  fuel  vill  bum  dead,  md  ikit  ht-tX  wuieli 
uiiglit  to  be  ratUntrd  ir!!!  lie  (xiwikImI  in  warming  llie  wall*,  &c.  bebind  tb* 
6rt.  Iran  i*  a  vrry  mpid  conductor  of  heat,  and  therefora  It  •honid  be  tutd 
n*  ipuin^ly  lu  iHHtiblv.  t*ir«  brick,  a  ilow  oanduetov,  ii  pinplu)-rd  « Itli  ranch 
■<druitiig«  tor  lliu  backi  and  enib  of  grate*  by  a  tew  ■nanafMtnnn,  but  inm- 
inongtm  in  g«ncral  m^em  la  think  il  niore  deantble  to  umi  Iron  titan  to  tomMwiM 
fuel,  oT  to  work  on  uiuiid  principles.  But  vbo)  n  tirv-|>l»c«,  mad*  of  ilw 
couducEing  dibIctIbIs,  ii  larcu  and  filled  wtili  fuel,  aa  toon  aa  ib«  fire  bmccnea 
bright  ill*  hoM  ii  Mtrcmcn  inteniK  niid  tcarcbingi  wb«n  the  fii«  b  bi  tUa 
(late  it  it  cAcn  too  povernil  for  the  room,  thouMi  pctbant  barely  lulBdnit 
when  the  cainbuBlioa  ii  Uw  p«rfiK<.  Tliui  msy  be  nine<ued  by  any  metlwd 
wliidi  cnabU*  lu  to  axpoM  a  greater  nir&c«  of  tiOl  mottn  wilb  Uio  tamo  bulk 
of  fad,  nnd  at  a  lover  degree  of  heat.  Some  time  ko  "  Src  balli,"  (tpIwiM 
mode  of  baked  day,)  wtn  used  with  this  object ;  but  Ineii  inconrcnicaoe,  wben 
not  judiciontly  altandsd  to^  brought  iheni  Into  di«r*(nite.  An  iisprovMl 
tubttitule  for  them  hu  been  miggeitcd  by  Mr.  Tredf^d,  when  ibe  fire  ia 
of  mMr  IcDgtIi  than  1$  inclwa;  that  uf  building  a  uroiMlion  from  tbe  back 
of  Uia  gralt  (aad  of  the  Hm«  depth)  to  within  iltrM  incnen  oi  ib«  ft«ni  ban. 
Tbit  prcjociion  xhould  be  of  good  lire  brick,  and  built  firmly  in  with  tbe  otber 
pnxl  of  tbe  bull.  Tbui  iit  leA  a  ipnce  for  a  tuUicicnl  body  of  fir«  on  each  side, 
iind  Ihc  anrface  ii  incroaand  wiiboLil  ailding  to  tho  iniiM  of  burning  fbri. 
The  CDinbujition  of  th«  fuel  in  on  apm  grate  thmild  not  be  fnita  iLan  M 
■wceviiry  lo  ptoduoe  a  clear  lire.  To  (plant  a)(ainst  tbe  lou  of  beat  by  ibe 
warm  ^r  tit  the  room  atcendtng  tli«  chiniQey,  two  partial  remedl#«  bare  bt*a 
adopted — thitt  of  lowering  ibo  niontd,  and  contracting  the  threat  of  lb* 
dlinlnl^y ;  but  tbe  Gral  of  ihcae  mntdlet  itnpalri  tbe  renttlation  of  the  ntm, 
and  the  tecond,  caiulng  a  mplJ  drauj-lit,  increaMu  the  connamntloa  of  fbel. 
For  aonia  nilci  in  duly  piroiiortiontng  [ho  Hunt,  nee  the  aniclc  CaiMMar.  A 
gnle  ibould  oiler  oi  little  obBiriiclion  oi  pouibte  to  the  radiation  of  heat,  and 
tlientfore  tlie  urual  inau  of  metal  below  th(>  I'ronI  bar»,  callird  a  ^t,  ia  objeo- 
lionablc ;  and  lb*  sKtional  form  of  burt  nhonld  bn  t)ial  of  a  wedffr,  «ilh  iIm 
tiuwp  extremity  rounded  oS)  which  put  should  he  iniitte,  or  next  to  the  fne^ 
ni  it  It  adrantageuui  (o  bare  x«  little  mvLtl  lu  punubte  in  contaci  with  tlio  DmI. 
There  it,  bowevor,  no  ol^fclion  to  tlio  employment  of  tnctallie  eoriagi,  aa 
reAectorB  of  beat,  when  tepnrated  by  a  ilow  conductor  Irom  the  mett)  m  tbe 
crate ;  and  iiiit«ad  of  them  being  hlackened,  aa  they  tm  uraally  In  tha  oomnHti 
Rumford  (Iotm,  they  ihould  be  bright  or  poliihod  fur&cca,  and  prelfcrably  c( 
bmn  to  the  other  common  melalt.  The  ancle  belt  anited  tat  the  oorinM  It 
IS^wiibthe  front  lino  of  the  irrale.  Tbe  height  of  tha  grate  Train  th«  SMffXiin 
objeclof  •our  importance;  irttba  placed  too  low,  the  Dent  i*  expended  alnntt 
whoUy  on  tlie  liearth,  and  the  Hrf-ploce  accmi  buried  within  the  feedar :  if  it 
be  placed  too  high,  a  pmon'ii  Giice  it  icorcbed,  wliilo  luo  taall  a  portion  of 
Ileal  Ii  gireu  to  the  Soor  lo  render  a  room  comfortable ;  bul  a  hirb  mantel  baa 
Ibe  ftdvuila^  ot  producing  a  more  eSbclual  renlibttion.  Mr.  Tredgold  cen- 
•idncd  that  lh«  top  bu  of  otorea  ought  not  to  be  Itaa  than  SO  inchot  tnn  the 
Itaor,  and  never  eioeed  3  feel :  and  when  tho  lower  part  ol  the  fire  u  not 
buried  in  a  mou  of  metnl  work,  IhcTO  will  be  on  abundant  aupply  of  beat 
tbr«wn  upon  the  floor  from  the  greater  height.  Tlie  tpoce  between  the  loD  bar 
and  lliv  iiuntel  will  require  to  be  proportiniKid  lo  the  nice  of  tbe  room  and  iha 
hcijfht  of  tha  chimney,  and  in  ordinary  dun  may  be  about  IS  or  18  inobe*. 
With  mpcct  to  the  praportion  of  gralci  lo  difr<-ri.nt  •isod  toomt,  Mr.TrvdeoU 
hat.  f^nt  obMVvalion,  d<^uced  tlie  following  nilo :— .Let  the  Icnj^  of  the  ^nt 
of  the  grale  be  made  cne  inch  fbr  each  foot  in  length  of  the  r«otn,  and  tita 
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Hvplh  of  iIm  frant  h*  hM  kii  bicli  A-r  caHi  CmI  U  biwiMi  of  tli«  rwiin.  If  the 
Iciijctli  •}{  iho  room  be  (iich  M  [tquiTca  iho  grala  (o  Iw  hinfor  ihaii  21  feili 
two  ftt»'pUce«  will  bo  necwMiy;  nn4  in  ib*l  cho  ibc  uin«  ptaporUtuK  ii^ 
M  MlopUil,  diridod  tato  Iv*  pkMt^  uobM  lti«  immm  b«  verjr  wide,  whm  a 
Kreattt  le>i)[lb  tbould  be  fpvcn,  and  km  depth,  w  as  Id  prtMrra  bb  cquiralnii 
atra.     Fof  larioiu  information  connccltil   with  Uia  lubjccf,  wo  Um  arlidoi 

VCHTILATIOM,  CoKKUlTIOH,  Al«,  FukNAC»,  fttf. 

WtSkt't  Faktat  Prnpitritl.  — 'liiia  is  a  imall  poitablo  cooUng  Mot*,  ud  (• 
vury  iuRuioualj  eonlnvvd.  The  patnilM  ttatt*  in  hit  pnMBechu  of  il,  IkU 
"  it  boib  wal*T,  prtporn  coSes  and  cboMlote  in  a  Ttr}'  nip«rfer  niaaiivr,  balk 
eegi,  cooki  u  liFvl'-iicok  or  k  ilJM  of  hank  all  in  ba  ibui  ten  miBUlei.  For 
diniifr,  il  «ill  prt]tarp  mud,  iImoi  vef^tabl**,  and  oook  fiih,  chopi,  or  ■t««k*. 
at  tho  Mue  lime;  and  for  ibr**  <>ii«  furtltiiic't  irortk  of  Awl  It  millialent." 
fig.  1  U  an  estcmat  ricw,  and  >^,  2  li  a  vcriicul  tcction ;  a  ii  a  tmall  cone  of 
cut  Iron,  hnrine  U  Um  bottom  a  erntins-  ""  «l>i«b  it  uul  the  fntl  (oharooal), 
brvluf)  into  amalt  dmcoi;  brlott  Uiii  i>  a  miall  ehainbvr  (,  (Mtfumlrd  at  il* 
■idM  for  (he  aduiiuioTi  at  air,  and  cunlaiuiag  a  Mnall  pou  to  receive  the  aihr^ 
and  alio  to  light  iLo  charcoal  by  ■  ]ii«c«  «f  |wp«c;  iho  mtcl  c  oontaiiii  water, 
which  tatircly  tiunnndt  tho  cone ;  the  next  vumI  «  above  U  iiiteiMlod  la  be 
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uud  M  BtlMinoti  it  ha*  In  lUetnlN  n  (Hurinm  of  «co(h>  (he  lower  tdgw  «f 
witich  dMc«nd  below  the  bottan  of  ihe  voMeb,  and  fit  upon  the  c««a  bouMlb, 
■D  ai  lo  carry  up  the  flue  to  ibo  Aunitn  aberc,  wliieh  has  open  pteAmtMl 
•idft^  wbenco  the  vipoun  prodwoed  by  the  eoaabattjon  eeeape.  Ob  tht  wp  of 
the  oena  then  it  a  valve  for  culatging  or  diminiihinK  the  wftntutt,  havinii  ■ 
horiconUd  rod  iiod  to  h,  which  pMM*  to  the  ouiaid*  of  ibt  nwd,  ••  iliowa. 
The  ve«el  over  ihia,  /,  it,  we  titjipoee,  ■  ttew-pan,  or  mnothing  of  ihm  Uai; 
il  la  h«Med  by  ihe  hot  air  and  dirMt  inBaence  of  the  fire ;  abovB  Ala  mh  i* 

!ilac<'d  in  a  cavity  of  the  cover  ■  mall  pot  br  warminB  nnall  qumtiuee  0t 
Iquid.  Thero  are  •#>'eial  aii^adagea  or  naatb  for  pccuUu  ^ptapoiMv  hcJi  m 
ihc  bslti/ig  «f  «g|;t.  See.  which  lit  one  over  another  in  •  iimilar  nuBiuv  to 
tliOM  doKvibed.  The  a{>puatut  it  projKMud  to  be  umJ  «n  lb*  bnaUMi  or 
dlaioig'-talile,  lo  be  taken  in  »  carrik^o,  la  •  boat,  or  oanicd  by  pcdcMiiani. 

Tiaer't  PaUtU  CaUtaelor.  —  Thi*  is  nnother  in^niuuWy  oonmi-M)  little 
ocwlunx  Uove,  ud  a  urtended  to  meet  many  of  the  vanU  at  m  •■n«II  f*mll;r. 
Mpetlwy  in  Um  ntoiaer  a  wen,  when  the  uniUert  qiuuiiity  of  orti&iil  heat  it 
dtiiraUe.  Tho  diacrain  in  l^  next  p^  ie  explanatoiy  uf  iu  couitiuctioo 
aud  uTMigeeneat  when  applied  to  rewliii>  vaA  ■uamlag :  eaiM  of  the  pvti 
in  Ihe  dnwiug  are  iligblly  varied  ftom  theb  mil  poeitioo*.  for  the  imrpaao  of 
clueidalion  by  a  iilj»gla  fijiurr.  a  it  tlie  Mcam  boiler,  whkh  ha*  a  iai|e  tUip 
lical  ojicniiig  down  i)m  centre  Bn  depotitiag  a  varidy  of  nlfnaiy  vomoU 
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flimlni  (an  tpcrtura  fct  ohajglag  (he  b^«r  wltk  waUri  eft  tiop-cock  Co* 
dmriiif  off  tliB  trkUr  m  m»j  M  nquired,  but  placed  liigh  in  the  IknUt  (o 
admit  •  drauglit  of  air  la  tbs  grating  «,  on  which  the  dHTOM)  i<  bumnl ; — tiM 
jMtiag  ii,  amctly  tpcaking,  a  Mraug  iron  pUi«,  perforated  all  o««r  fbt  tha  fraa 


•dmiMm  of  nir  tbrouj^h  the  liotta ;  /  i*  tanned  lli«  oven  pan,  vhicti  ii  a  ciut- 
iran  di^,  luninidcd  about  lialf  way  dnwn  the  elliptical  opoiiing ;  ft  rtiivl-iran 
oovor ;  A  •  pipt  conTajrins  the  •team  fncn  liie  boiln  a  lotbe  iMuncri  i  aiwl^, 
which  Mpomto  in  tha  ou&Ie.  biuI  uHuw  of  on»  nr  both  bring  uNd  at  a  lime ; 
each  of  lhi-M>  ■(«acnen  aiay  bo  tubdividcd  into  dMnct  compirltniiDls ;  k,  a 
■lidinp  duiipcT  for  tnlarelng  or  contracling  the  air  patni^c  J,  w  m  lo  tncmtw 
6r  dimimih  liw  cMabtuDon  of  the  fuel,  m  tnaj  bart  mil  the  pceuliw  cuUnaiy 
pTOCMfb  Wliai  the  of^porofHt  i*  not  requited  (br  loauli^,  hut  for  boQing,  at 
■naUng  toop  or  Itvlli,  tlia  ono  pan  it  to  ha  ftmoYed,  ud  ia  lt«  pliM  tht 
rwiuiM  TMMb  (ill  of  vhioh  arc  nuNle  to  Bt)  an  dcwdtcd.  lu  aoiiM  caa** 
the  patent**  adopla  two  halMtcttlH  bulMd  of  ana.  A  cutmt  of  bnied  air 
b  cotutaiitly  kept  up,  entcriog  at  thr  Kiating  n(  boUoin,  and  pauing  ot)t  at  lb« 
grating  abovo,  vhtn  th*  hmU  it  revcrlimled  uaainat  the  lop  and  udaa  of  iba 
cover,  prior  lo  iti  eacnpe  through  a  imall  ceiitnil  aperlure  in  the  Uttor. 

FIRE-SHIP.  A  imiLll  mml  fiUcd  with  combutlMv  matltr.  lad  fmpJojrfd 
far  ihvdMtTuetkaioraii  mtnijr'iahipiiing  by  being  nia  into  the  midn  of  thtn, 
and  Mt  on  fire  by  the  cr««  before  they  ([uit  ilio  veucl. 

FTR&STONE.   A  coane  kind  of  frce-atonr,  obiainad  at  RFigaie  and  oilier 

C'    f*.  mhicli  it  cHptide  «f  baaiing  a  conridtrable  d^rec  ef  hea^  and  b  lli«r«- 
OMd  in  the  conalniation  of  fiamaCM,  oreiii^  tec.    Ill  ocdour  b  a  pale  grcfi 
tinccd  with  green,  whMi  the  6r»  cbane*a  lo  a  lieht  ttA. 

jPIItR>WORKS.  An  tha  Icadii^  clqeet  of  thu  work  i>  utility  asd  not  mn* 
•■lM•emm^  rr  tlinll  bul  rery  bncBy  notice  the  noiuie  and  coiii))«iiica  of 
Btifaiol  fire-Borlu.  Of  ibcae  the  tnoat  genmJly  intt-reitiiig,  from  lli«  great 
aUtodo  of  their  llight,  art  loeketi.  They  nre  tnod*  liy  ramming  into  Mton* 
cyliikdrical  paper  eoae*  (put  into  wooden  mould*  la  lupport  ibcKi)  pMrdtfM 
guapowder,  ot  the  infTcdicnli  of  which  it  Is  cumpoied ;  namely,  MllpeUv,  lul- 
phw,  and  charconl.  vrry  Ary.  To  re^prtMnl  a  fiory  iiun  ftlliii);  froiB  IM  Kttkei; 
mis  unonR  yonr  charge  a  cempoailion  of  poadend  glOM,  &1idr'  of  iran,  and 
pawdtui;  iliii  (hower  b  c^lea  ibe  ptocook'a  loll,  «a  aooount  of  the  Tariotu 
oolnun  exhibited.  Camphor  mlx«d  wiih  the  charge  pecducv*  whit*  or  pal* 
bo ;  rtain,  «  reddUi  tolotir ;  wilphur,  a  blue ;  lal  TOmonMC,  a  grooi ;  oBll- 
fMny.  a  rcddbh  yellow  ;  irory  tharinn,  a  nlreiy  while ;  piloh,  a  Mcp  or  datk 
eamrtd  fire ;  and  iied  flllnge,  beaNtSiil  eomucaUani  and  nairki.  Sdok*  at*  , 
ftalenad  to  tho  rocket*  for  llie  oenronlenoa  of  ditchafi^ng  tiling  and  ««a«ing 
IImm  to  pasa  through  tb*  air  like  an  arrow ;  the  mulaoce  of  ibc  air  lo  the 
nub  af  An  al  the  md  tf  the  rocket  cauiing  it  to  otomd.  Artificial  fire-woeka 
"~  reborn  Mcb  Mber  vny  much  in  poinl  of  timplicliy  of  conttniMion.  Soaaa 
ytty  liulo  dexUmy  in  the  propualion,  and  m«  cither  employed  m 
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•pp«n  ji^  t«  *oti<  of  rmter  ImpmUcw,  or.  If  used  by  ibcmMlTM,  are  eo»- 
fiiMd  to  lh«  (port*  or  ■chool-boTi.  Of  ihi(  nature  an  •qulbf,  enditn,  mt- 
mntSi  (tan,  v[wHu,  mareont,  luicnsons,  ptu-^hwli^  l«»let«,  HanMn  eandlM, 
Ac.  Otb«ni  ar*  vtnr  complex  (n  llieir  ttitielUN,  rsosln  cmtUtnbla  addnaa 
and  iii]|«riu>lT,  md  rorm  tlie  amuwmcnt  of  faihumabla  circl**  e«i  oeeaalima  «f 
ptiblfo  NJoieinp,  or  private  fottivity :  auch  am  urboelt,  rati*,  f  lob«i^  pyranudi, 
tie.,  and  rocket*  of  rarloiM  kind*.  ThoH  tha  wiih  for  preoiM  Inalructiuna  in 
tfao  ptcpamlion  of  thoc  TPiplcndent  trifle*,  «r«  wcvld  rcc«mincnd  lo  coiiaull 
the  article  PraoTcciiNT.  in  llip  Otfotd  Bncythp*^. 

FLAGEOLET.  A  Utile  Quti',  made  of  box  or  other  hard  wood,  vtlh  an 
ivorr  mouth-pieoe,  and  having  nix  hole*  bnide*  llw  coa  M  twidnn.  ta\A  ena 
behind  the  neck.  Great  improvemciiU  were  made  in  thii  pleonng  iiuirumcnt 
by  llie  late  Mr.  Bainbrldge,  who  b1m>  Inrented  the  double  flngeolet,  upon  which 
one  ncnon  mar  play  dueti. 

FLAIL.  An  uiitrumenl  fat  (breablnz  com.  It  beompoeed  of  two  ataflt 
iiiiimi  ni  on*  end  c>f  each  by  sbrong  double  Iratbcn. 

FLAME.  The  luminou*  phenonienoii  pTodiicrd  by  th«  cwnbltitioo  of 
eaicoui  pubitanoei,  or  nnder  eettein  eiicumstaacei  of  a  Mitid  and  a  gaaeous 
oudv. 

Flannel,  a  kind  of  looie  woollon  alufl^  comnoied  of  a  woof  and  waip^ 
wDTcn  in  a  loom  with  two  trcddlei,  in  the  mnnaer  ot  haiM. 

FLAX.  A  plant  huviiig  a  ali^niter,  ruiind,  tioUov  italk.  about  two  feci  hi^; 
it!  bark  la  full  uf  HUiuoiiu,  lik«  lirinp;  the  leare*  are  long,  natrow,  and 
pointed  ;  It  bean  a  blue  flower,  to  which  eueoeed*  a  ronn^h  fruit,  about  the 
tlie  of  u  pea,  cuntuining  Icn  lillle  Beeda.  full  of  an  oihr  luhitance,  or  meal.  'Hicn? 
arc  lw«nly-fli'e  tpDoic*,  of  which  the  nioM  mnarkabto  are  the  common  anniMl 
flax,  and  ihc  perennial  Siberian  linx. 

FLAX  DRESSING.  Bedbre  lUx  can  be  converted  into  cloth  or  oilier 
Hticlei,  it  undergoes  certain  ptcpaniMry  procenet,  conaiilnHng  what  li  ealM 
"  draeebif; ;"  the  ohjett  of  which  b  to  eeptrate  the  boon,  ot  core,  from  Ike  flax, 
wlutk  i«  the  eiiCJele,  or  bark  of  the  plant,  and  to  atroighten  out  the  fibret  for 
tha  if^ntT.  Theee  operationi  are  lomrliineii  performed  by  hand,  bnt  at  the 
wtaeM  day  more  commonly  by  marlimery,  driven  by  ttnni  er  water  power. 
When  the  flax  is  drceecd  by  bond,  the  bnrk  ti  eoparaled  frooi  the  core  bv 
tnoMi  of  an  ioabuineal  colled  •  "  flax- brake,"  compoacd  of  three  wooden  Ivcin 
or  iwordi,  (hitened  IcmgftodEiiaUy  on  a  bocixontal  beiwli,  and  of  a  tortr,  to  the 
itniler  ndc  of  which  arc  &ced  Hmihtr,  but  rather  smaller  leetb,  wluch  fil  in 
between  the  intention  eS  the  other*.  The  flax  being  hrid  in  tlie  left  hand 
across  the  under  sweed*  of  tha  brike^  the  upper  twih  are  thi-ii  with  the  right 
hand  i|aieUy  and  often  Ifarecd  down  ii|W  th«  lax.  which  ii  artfully  )hifti<l  and 
turned  with  the  left  hand,  in  order  that  it  mar  be  fullr  aad  completely  broken 
)n  its  whole  length.  The  (ihros  are  lliea  snad^lanad  by  means  of  a  kind  of 
comb  called  a  "  liacklr,"  wlieiie*  tha  oprtatian  ta  termed  "  hackling."  The 
hackle  i>  composed  of  a  number  of  lonn  teeth  or  cpikea^  ftxMlfamlyln  a  benc4; 
and  the  workman  ilrilting  the  flu  uptn  the  teeth,  draw*  it  quscUjr  through 
iheiQ.  To  persons  imacqealnled  with  this  kind  of  irork  it  may  tnai  a  very 
limpte  kind  of  upetatioa ;  bui,  in  &ot,  it  require*  a*  mudi  pradiea  lo  hachi* 
wet]  as  any  other  operalien  la  the  whole  mawwftcWr*  of  liMii.  The  workmen 
Hie  Rner,  or  coanor,  and  wUM<-l*«died  bacUt^  aecorAig  lo  the  qualilv  of  the 
flax  i  gmetally  putting  the  hx  IhroHsh  two  backki^  •  coaner  one  at  flrsl,  and 
then  a  finer  one  ht  flnlahfaig  )L  But  the  hand  method*  ti  breaking  and 
•Fotching  of  Oax  aro,  howeror,  loo  lodiont  bi  (beir  opetstlon  lo  ^re  aalnniction 
to  the  manuboturere  in  the  present  adraneed  slate  d  mechanical  sdenc*,  and 
aeeordlnsly  nulla  hare  been  cooitructed  by  which  tbtoe  preparaloty  opcralions 
are  iiiiaiA  fsclKlateil.  TIiom  miUt  difler  greatly  in  tlicir  form,  ond'tbe  nMide 
of  their  operation.  A  rety  «ni^  and  efficient  one  is  dncribed  in  Cray's 
£>p*rieNoerf  iBUmiM,  uA  h  oonstroeted  aa  follows :— Upon  the  main  ahtft, 
or  axis  of  s  water-wheel,  b  flxed  a  higo  berilled  wheel,  which  torn?  three 
horimatal  fluted  or  toothed  roller^  hy  means  ef  a  pinion  on  the  atit  of  the 
middle  one,  Ihe  upper  and  lower  roller*  beinK  kept  prested  against  the  (own 
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MW  by  «fi|li1«cl  Wt7\  uiil  Wiug  cwrWd  reond  hjr  contact  will)  It.  Tk* 
^ling^bf*!  likawUe  gite*  motien  1o  on  upriRbt  aJuA,  b)r  niDui*  «f  *  cnwU 
BUHon  fixed  upoa  the  ftwi  of  tiia  iluft  i  opcai  Uic  npptr  pwi  of  iliit  ihar^  aiv 
wed  <inn  wmt,  to  wyeh  •to  BUaclied  *eoieliqi,  lerolrinc  wiUiIn  a  cyUndrloal 
cmIo^  tlio  Much  AftX  i*  medo  up  into  mmUI  pMwl^  wfieh  bang  inirad<MMl 
betamn  the  midcQc  «Dd  mpvt  n]\m,  iim«  mvui  the  middle  eav,  nd  lhi% 
cither  baviagNUanplaeca  oil  iu  tilTiidc,  or  bving  MldoMd  by  a  cmted  boanl, 
Mmi  the  flax  out  hcMeen  the  middle  and  under  roUen^whcn  Uie  flax  i«  apun 
pnt  in  between  the  middle  and  iimirc  oti^,  lodpatM*  round  the  (HneMVnvuMil 
K  be  Mlffieientty  broken  or  toii'-nmi,  luiil  prcparsd  for  the  •eoldili^  madiiuo.  Tlw 
■DOlche*,  aa  bdbts  ttatcd,  ore  indoicd  in  a  cylindrical  cbbdjj  m  the  pcriplieiy 
«r  ibia  eating  are  a  numbei  of  upnturet,  uud  at  ibtaa  hole*  a  bandTnl  M  flax 
being  held,  the  rrralviag  notcbca  clcnr  ofT  the  nfben, 

FLEAM.  An  initnunent  cootnimnK  lertrol  UnoeCt,  jointed  lo  at  to  riiut 
up  into  a  handle  in  the  isannFr  of  pocket  claBp-katirea. 

FLINT.  A  mlnetid  eoniliting  of  W  lilica,  0.10  lime,  a2&  almninB.  0.2fi 
oxide  <jt  iron,  I  loM.  The  danmtio  om  of  thi«  ttone,  tar  toodueiaB  liglit  t>y 
ooJUiion  agaiaii  ileel,  {■  »«U  knowa.  Itiialiomucliiuedingua-lotM&^IMu; 
the  powder.  The  manuAKluie  of  nn-flint*  rmptay*  nunieroua  hnsda  in  tbia 
cootitrT ;  a*  indcpendcnlly  of  Ihc  large  quantity  required  Ibi  lioine  uxs  ooBti- 
dernble  ■hipmcnti  of  lliem  am  niodu  lo  varioiia  parta  of  lh<<  irsrhl,  where  the 
mineral  i«  not  lupplitd  l>v  naiur«.  The  manufacture  of  gun-fliiiti  wa*  for  a 
lODf  time  kept  acerct ;  and  we  are  itidcbt«d  to  M.  Dolimien  for  the  foit  ptih. 
lidied  account  of  llic  method  pracliiiHl  in  Fniim<,  which  he  hai  ^vvn  in  ihe 
Mnuir*  dr  Vlmliiule  A'elknai  it  Seirtuti.  The  niasin  el  Hint  whtch  arr  hr>t 
filled  for  thii  nujpotc,  ate  of  a  convex  nii&eo,  approaching  lo  EkbuUf .  I'ho 
best  lUiit  noaulet  sre  gMierally  from  two  to  twenty  poundi  wtkh*  ;  iJie 
cdour  ihould  be  uniform  in  (ho  unmc  nodule,  thrir  trantpanwcy  luieidd  Ix* 
Mifficicnt  to  admit  Icltcn  to  bo  distinguished  through  n  piece  of  the  uone  of  a 
quattcr  of  a  line  thick,  laid  done  upon  the  papFr.  Their  Iracture  ahould  he 
periiwtly  imooih  and  mjimI  tliroughaui,  aiid  tlio  fragtnenU  dghtiy  ooneidaL 
llie  laat  of  tbeie  pniportici  ii  the  moet  owntial,  aince  on  it  depondi  ibe  tmSMtf 
witb  which  the  nodiue  ii  dtrided  into  gun-dints.  All  flinu  iliat  prove  dcKcient 
h  any  one  of  llie  nboT*  oharactvta,  elHier  nalutally  tn  hy  a  long  t'XjMeiire  In 
ibtalri  are  called  intraotUiIc,  and  r^ccted  by  the  woikmcn.  Thnre  aie  teveral 
hammcta  and  a  cliiiel  emplovcd  m  the  openiion  of  faibioning  tbe  flisli,  by 
whidi  ncBIii  it  !■  uid  tliat  a  c^vt>r  workman  ii  able  tomHnufaeturealhauMnd 
fllnla  In  the  ijiacn  of  thtoe  dayi.  Gnn-Hioti  art  alao  matiufitcliiml  at  PiuAnt 
in  Kent,  and  m  viuiom  other  paiti  of  En^and,  in  a  voy  lupcrioT  stjln. 

FLOAT  BOAKUS.  TIhm' biKirdt  which  arc  fijcfid  to  the  rtin  or  cireum- 
brtnoe  of  nndenhut  water- whr^li,  tcrring  to  rtceire  theimpalMuf  the  ttrtam, 
by  which  the  mill  i>  put  in  motion. 

FLOATING  BODIES,  areliioae  bodiea  which  ewim  on  the  curfacc  of  a  Uuid, 
the  itabllity,  equiUhrinm  and  otlwr  circiunUancM  of  which  fonn  an  inieMtsng 
•ulJMt  of  nKcbonicnl  and  hydrottatical  invotigalioa,  particularly  a*  apolicd  t« 
the  cotultuction  end  mtnogemeni  of  tliip  and  otliec  Teeeele ;  bat  ni  the  lub- 
Jeet  it  on*  bvelvbg  tbe  higher  branches  cd'  calculation,  and  a*  it  Ii  dilUeult  lo 
obtain  practical  rtralla  whicb  ahall  acconl  with  thono  obtained  from  theory,  on 
account  of  llie  difficulty  o[  calimaiing  the  amount  of  tlie  diiiuihicg  forcM^  our 
muarkt  muat  b«  brief  and  genatal. 

The  equilibrium  nf  floating  bodica  it  at  two  kindi ;  via.  liable  «t  alwobilv, 
and  unitable  or  tottering.  In  the  one  <«■«,  if  the  <qnilibduni  be  drmnpd, 
the  body  mn«lya«cillate«  about  itaptimitli'epuition.lowhicli  it  finally  relnmt, 
and  ihia  it  called  finu  or  liable  onuilibrium ;  but  in  the  other  iiUita  cf  t^udi- 
brtum,  if  the  lyilem  be  crcr  to  utUc  deranged,  all  bodie*  deviate  laaro  and 
more  and  the  lyttetn  Qiialty  overattt  aod  anunci  a  new  poaliou ;  and  ibii  b 
c^led  nnotable  or  loitrrini:  ciiullibnam.    The  lUibillty  of  a  Oooling  bod^  1* 

rtUr  aa  ila  centre  of  k'^"')'  ■■  Utvrr  than  that  of  the  ditplaoed  Butd;  n  it 
lUa  rtaton  tbal  the  ballaat  l«  put  in  the  lower  part  of  eetatla  to  prerctil  dieir 
(KrerMMfaig.    Th«  nature  of  tbe  eiiaiUbrium  a«  to  tUbiMy.  dppend*  on  itw 
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inllSai  of  «  Hrtato  point,  csll»d  tli«  in«t><«intn,  «t  mMt*  of  pmnif*. 
whrn  ihr  inrt*-<cnire  u  lower  tbtn  tho  oenDw  cf  gimviljr,  llie  equllfnian  h 
tottnin); ;  whcD  ilic  mcta-omtra  coinoido*  with  th«  MMre  ot  gramj,  tlw  bodv 
will  temwn  oi  mt  In  anj  pcdtlon  it  k  fiunA  ia ;  vKpn  i&  ni«(a-«entre  n 
abmrn  lh«  e«nln  of  gnntT,  the  body  will  »lw»y>  have  a  tendency  to  rtoortt 
ill  origtnal  poudon.  uid  the  «i]ui1ibriuai  will  bo  itAble. 

FLOORING  CRAMP.  A  dikUm  binniod  bj  Mr.  Androw  Snith.  lor 
laying  down  floor*,  oo  to  lomolu  voy  tight  Mid«laMioial>withgM>t  focility. 
The  annexed  enpaviag  ihev«  a  pcnpetthro  view  of  th«  machine  ai  in  opera- 
tlon.  by  which  iu  ooimUuceIob  aad  th*  mod*  of  min^  It  ar«  both  madt 
oppannt.  «  it  a  lever  or  the  Mcond  cksi,  about  2  foot  6  incbM  leng^  trith  a 
bandb  at  the  nppcr  end,  and  fmkM  at  lh«  lover  as  ai  to  be  attached  to  two  of 
the  oppoaile  n'dei  of  ■  block  of  cert  iron  i,  by  bolt*  at  r.  The  block  ft  li  about 
6  inonea  (qnare,  and  3  deep,  with  a  Urge  gra«rc  capable  of  being  innvaiod  er 
^miniihM  in  Hi  depth  for  Uie  Moaption  of  JoiM*  of  diflenu  Uet.  For  tUi 
puipoar,  it  hn  «n  ona  iid<-  a  ihilting  (eoM  cleat  «c  plat*  e,  kept  la  <ti  plaoo  by 
tUxtt  pim  I  and  on  the  other  eiid,  en  the  other  tide  of  the  jou^  thtite  b  anothet 


EMve  d,  which  oonlnim  two  pateai  of  mdsi,  with  wej^fonnt^  mrTaMo; 
Iwaen  the**  the  long  drivinf  wcdice  /  la  foreod  In  a  tti^i  hhiw  wl|]i  a  faMO- 
mer,  which  mwpeaata  tba  jdu  bMween  the  metalbe  ut&cci.  which  are  iugcd 
or  BTiMd  with  ehoirt  ^ojocling  leeih.  (hat  fix  llianaelm  into  the  wood,  and 
grip*  ti  vny  IW  l  g  it  a  nio*ab1e  piece  of  oant  Iron,  made  to  prm  agajnal  Aa 
edge  of  the  lluoiiii),'  boitrij,  with  il>  bniodeit  lidt ;  tlie  l««  otMr  lidet  «v  patti 
of  thi>  piore  ore  •(•mt  unuoni  bam,  iit  right  ^af^  with  lh«  other,  which  are 
bterted  a  part  of  their  brcadih  in  ahiilluw  gnorti,  on*  «n  rach  lid*  of  the 
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Uock  i,  nni  mtvc  to  guide  the  (amet  at  iu  action.  It  will  bl  <ib**rTwl  Uut  t&a 
lw»f«rluarthakvprap«u(hnituh  ilie  ude  ban  of  a,  vbieh  Umtfore  give*  U 
HMtion.  To  DM  ihii  machine,  i(  to  put  upon  the  iout,  Kid  p«a^  up  to  Uio 
botfd  kid  dotrn ;  b  •Ugbt  btov  «po«  tlio  tndp/&H*)l  teal*  t»  iu  plamj 
Uw  hnfie  of  ibe  lever  !■  Uieii  puU«l  bv  ibe  workoiui  Maudi  llie  boafdi^ 
caniiag  tho  *Udmg  fitet  g  to  jircu  ih«  e<iget  oT  ibe  botrdi  lag«*lM«  «hh  h 
tnuch  fbreo  u  to  reader  ilieir  junction  iiDpct«r|itQ>le;  the  etn^  A  ii  jointed 
looeelv  to  tbe  back  of  tbe  lever  o,  and  TuUoiring  tbe  matioa  of  the  levef,  th« 
J«g^  end  of  it>  l«>cr  cxtremil}'  *lkki  into  ibo  ^titt,  lioldi  lb*  (net  tu  tbe 
poaliaii  it  nu  <lraihi,  and  pretvrvci  tbe  fwmrc  ^aiul  tbe  boudi  while  it  ia 
DKiad  isma  bjr  ilio  wOTkman.  Ta  remove  ib«  cnutip,  all  that  ia  aecaaaatv  ia 
Id  alrike  (be  w«d|[c  on  tho  cmMate  ddo,  vhlch  looeoiw  lb«  vhola.  «1imi  it  la 
dnwn  back  to  lake  iht  next  board,  wkich  M«pcTUedupo«in  •  dnilar  mutnax. 

FLOORING  MACHINR.  A  mMlileo  iiit«i)<ed  l? Mr. Muir,  ei^ aiaJ«ow. 
lb«  object  of  9  hich  it  tbe  prepaMlion  of  oomfilela  ftoeHng  bovd*  wilb  axU^ 
ordiniit)'  ditpateh,  and  ill  tbe  moal  poftcl  numnet  i  the  M*ml  OMfationa  ef  aatr- 
ing,  pluwng,  grooeine  and  uncueuic.  belii^  «11  carried  on  *1  IM  aamo  laMMit, 
bjr  ■  icriee  of  ■am.  planet,  and  tcvolvinK  illicit. 

ThcBgnreiDllKriieit  pugv  rvpreietila  a  plan  of  the  machine,  tlijriilly  modified, 
to  itnder  the  (xinitniction  more  canlrnndetatood  by  Uie  reader.  Tbeoaael' 
iaadaoted  lor  the  timpU  platiMg  ot  boards  la  «cU  aa  the  prcptialiMt  of  < 
jomttd  or  fUm  jomtd  Jherkf.    We  abaD  commence  our  deaciiptwii ' 
account  of  tliaaa  part*  «hlcb  conatiitita  «  aimpU  planlof  madilo^  and 
pTDCted  to  dcecribo  the  apparattu  bv  which  it  i*  adapted  to  tbe  peepnalioB  < 
joinlt^d  tlooring.     T1i«  pinning  machine  coniiite  at  a  perfectly  flat  and  MnU 
Icnch,  ddi,  whiclithouldbcat  leoit  twice  aa  long  ai  any  bwrdinMndad  Ml 
peptred  npon  it.    Thii  btncli  i*  wade  fait  to  a  block  «f  atMM  c  f  or  oibi 
kIm  matter,  wbioli,  together  with  s  mllaUe  fiwniog,  eerrea  to  keep  tlie  vfadtl 
■tachinenr  at  linn  and  ilcody  ai  poiiiblp.     Alunt;  one  tide  of  tbi*  bench  ia  %\ 
raJMd  guide  «  r,  which  ex[en<Ii  u  for  as  the  ciicular  MWi  i  i,  but  only  a  PM0 
of  it  ii  (liown  in  (he  figure,  in  order  to  briiiu  loinr  of  Ibr  other  arrangeneaM] 
nuwo  into  view.     About  the  middle  of  thu  bvni'li  n  nielallie  plnla  <i  a  u  let  Isf 
fluih  with  ill  surface,  which  forma  a  durable  itock  lot  tbe  plnnr  ironi;  tboMJ 
pinnv  iivKS  sro  vt  ihe  uiual  form,  but  of  grealer  breadth  than  the  boanli  to  b*] 
planed.  The  nrojccljon  of  their  cutting  fig»  U  afllKled  and  regulat<d  by  tatn 
and  iba  imidm'  «f  plme  ironi  employed  at  a  tinea  it  detonniud  by  the  degree] 
of  flnUi  required  mr  iba  aiiifbce  of  tbe  boarda;  three  plane  iroua  ate  howeva 
lEcnenlty  tucd,  is  ahown  at  A  A  A,  ihc  daiL  «piica  being  the  moatha  of  (b 
plann:  from  thia  H  will  be  eren  ibal  it  i*  the  lower  aide  of  the  board  thai  Sm^ 
planed,  and  tlie  ahairingi  are  delivered  under  ibe  macfaha.    An  esdke*  plidwd 
chain,  haling  colcb  book*  at  oonTcnicnt  diatoneci,  take*  bold  of  tbe  beaodi  na 
IhejF  are  put  mto  the  machnie  in  ancceuton,  and  dngi  ibten  aknig  tbe  btncfi  ;. 
tho  edge  of  on*  of  tho  aid**  of  e«cb  board  MMlng  iiadar  a  rabala  in  lb*  mid*  j 
or  fence  (a*  tfaoini  in  the  llenrc)  prcienbt  (no  board  ftnaa  bending  upwrna  by  | 
(]>'■  action  of  the  cbain,  whOe  it  ii  pinstd  down  (o  tlie  pbne  iniw  by  aprfngl] 
»r  weighted  lever*,  Bl  (oen  at  i>  i,  which  arc  Mounted  upon  MndMclicn  t«llft% 
the  oxlei  (if  wludi  ore  «o  inclined  a*  to  cmim  die  boardi  to  be  uaifaivly 
diivrii  aeaiDil  tbe  Cnce,  and  lo  pas  in  a  ainubt  Horn  thraoKh  the  BMC&Ine. 
Motion  la  grvoi  by  a  band  fnon  a  brge  rcvdeiag  dnnn,  ^accd  above  tbe 
niacUnb  [not  ahown  in  Uic  figare,)  whidt  comnuanientei  with  the  diuMW,  vpon 
the  (ban  of  whkh  ii  a  pinion,  that  drivea  the  loathed  wheal  J;  the  lUli  of  i 
llie  Utter  earrin  tlir  |)icchpil  rigger  I,  round  which  ihc  cndica  diniu  u  paiacd,  T 
««id  alrelched  in  a  puoilvl  dirccticui  will)  tlic  bench,  by  paaiiiig  over  the  puUefj 
a.  at  the  oppoaitn  end  uf  the  machine ;  M  lliii  place  only  a  email  pioee  of  IMS 
frhain  b  brought  into  view,  ai  the  introduction  of  the  whole  of  it  would  lude  or 
tend  to  cootuae  tome  of  the  other  parti  of  the  ^ipamlui.    The  pidley  ■  b 
mounted  upon  a  tlgbtonlng  frame,  «,  which  mom  upon  a  Joint  U  the  lower 
tn^  tba  tmion  bdng  inetoaMd  orltaamrd  by  the  wedge)  I  I,  or  byrcgulalia''' 
aenwB.    Tbe  petti  w«  ha*e  ibus  dearrfbed  conMltule  a  teparato  macnlBe  far  tl 
planing  only  of  boudr.     For  the  pcpuntion  of  plain  or  tquure^oinCed  f 
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tMtfdi,  ihe  faltowiag  ■ddirioiul  appawna  \»  browriit  iotatfn/ioa.  Antrtof 
the  l^nce  *  b  ilisHlj  hollowed  trim  (be  iGraet  Ga«  nt  Ao  hewJk,  M  ■duit  «f 
pnij«cling  Iii«^Uial3M  in  lb*  adgMof  ih*  b«at4*;  tlitar  anmnavtidt^innwar 
nilUn  And  on  ■  lionmetal  nvolTtng  pUlc  /,  lb*  prriplipry  of  skidi  anltn 
Ml  apRUre  in  th«  bnoc  <;  and  it  ii  oa  Lne  Hge  of  the  boaid  prcocntid  l»  lUa 
nde  of  the  mKchine  OU  •  toagiw  or  frailwr  li  fomod  whoB  rM|alnd,    To 


prodoe*  ihltrfTuct  tmeireuUt  »w«,  gaai  A,  an  mtd,  onccl  whkli, «,  nvobw 
muter  the  board,  and  eat*  it  upward;  lbeath«r,A,  i«tMT«aafaov«lli«MMrd,«id 
«Dti  It  domiwarJ*.  to  toeh  a  depth  ool;  on  «a«h  «i<a  h  Io  loavo  a  Io^im  or 
(tnibrr  vt  tb«  rtqnlrtd  ikicknsM  uncut  Bf  tho  iMii|Liiwin  sioUon  of  tW 
board  it  next  pane*  andn  the  operation  of  two  cfrei^  eawa  i,  ana  oiij  «t 
«Udi  can  be  mm,  «  die  otbte  i>  directly  imderneoth  on  the  eaoM  miadle,  and 
■^■ntrd  only  by  a  rfa)p  <w  wuher,  which  ii  ol  ilie  M*ie  tliiebiaei  at  the  Mnraa. 
Tfioc  Mw*,  actmcliOTiitbntaUy,  orUtig(itaiiglfStalhoMMjaadA,cMle*dM 
npeifluoua  vni,  and  Imto  ihe  twgne  prtyecting  IVetn  ibe  boaid  eenplcUly 
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Gnmed.  Tbc  oppocite  rdgo  orUw  boatd  it  oatnnUcJlaUieatbrrbj  aditiiUr 
aa«A  tvvolTici^vt'tiii.'Hlly,  wliieh  iiuUodlb*  "  hrtaMlnf''  tAir;  a  gnide  fix«d  to 
tkehcBiI  of  o,  wliivh  auppoTU  llici^indl*  of  Ibunw  (but  which  euiiiM  b««cett 
in  tbo  li|turt),  U  lo  plocud  u  to  condaci  ilie  lupetfluoM  piece*,  mvMti  i 
A*  boanli  by  Ihu  Mw  t,  iindrm«»tli  llio  cirtuhr  uw  J;  tbc  dip*  ate 
rtmored  oul  of  the  wnj  of  tlio  laller  >an  and  prctcrvcd.    Th«  mw  I  t«toI* 
bonioaUUjr,  and  U  colled  llie  "grooving  trnw;"  it  ii  couiidcrabljr  tUclw I 
ordtniirT  circiikr  uwt,  and  liu  lung  tu«ili  tu  adniil  of  Uioir  reodvioE  k  "■ 
lu  cut  QUI  tlie  whole  of  the  requind  nooira  at  toic  opcMilon.    Tb«  i_ 
head  vhich  cotrio*  the  grooving  uw  u  odjuitpd  uid  fixed  by  tcnwi  lo 
bnokcl  attMhcd  lo  tlio  hi>ad  a,  lliv  Inlur  bi'iii^  |)1j>c«d  in  tlidM,  wUefa  keep  1 
■U*dy,  and  oenducl  it  in  a  parallel  ditoclion  Wlion  laarti  lo  or  from  tliH  bcndbl 
AU  ihc  purti  thai  opcrale  on  tlik  edge  of  the  boari  being  tfaui  oonnocUd, 
jUlvnncF  ui  iccode  Ui^Pthrr.    ThJi  Diovnnmt  it  eflVclcd  by  mnuii  of  a  tcrcw 
lltifd  irith  colUn  lu  tlio  flud  puppet  3,  and  walking  in  a  nut  in  lh«  back  | 
of  the  head  o ;  Ike  icrcw  is  lumed  W  l]ie  hatidle  n,  and  on  index  cm  tbp  lu 
0  poinU  oul  till-  r«hitive  puiicion  uf  lite  eir«ular  taw  A  with  rtvpect  l«  tke  i 
rido  of  llio  iiiachint.  and  oonkcquentlr  indicate)  the  varioua  braadtha  of  l„- 
finiihed  boordi  by  pmntiag  to  a  uvided  Mate  of  inchc*  and  p<ut*  filed  upoo^ 
th*  Uock  e.     All  Uie  (aw*  tt  fixed  on  lo  ih*  ipindire  in  th«  urdinoiy  WBy,  bj 
Mrem,  nuti,  and  iruhan ;  but  tbs  i^indiea  arc  coniidctnUy  thicker  than 
ueiifll,  to  admit  of  ibdr  bnng  fittod  vilh  eulten  or  ironi,  which,  by  tuttii^i 
boiitontally,  rebate  the  eiiperSuoiua  thlekn«M  of  the  board  to  a  luUicieot  csten^.  f 
from  tliat  part  sliich  ia  dintlned  la  form  the  under  iidc  of  the  Aoer  in  aO  AooF>J 
in^boarda.     The  hendi,  wliich  cnny  the  vertical  uwtjpA,  ate  placed  on  ilidwl 
fixed  to  the  block  cot,  ibeir  horiionta)  pofition  htiag  amuMed  by  rtg 
iKivwi,  Morkvd  by  the  hRndUipand  r,  and  their  apindba  Meraled  or  dci 
by  proper  adjinlinK  acrewt.    Motion  ii  commanicptod  by  tndlcM  banal  fr«n 
m  luge  dnini  wheel  abore  the  inocbliie,  aucb  baiiiU  cmbnwitig  all  the  vutini 
MV  puUeyi,  and  alio  the  ligj^rr  nr  pullcv  v  of  the  ifitrrmediaM  abaft  eif ;  and 
tliii  mlemicdisto  tliaft,  b)'  nicarvi  of  half  croucd  or  lirialod  hand*  4  4,  give* 
motion  lo  ihe  horixonlAl  uvi  ■  nod  L    I'he  circular  plate  or  plane/ ii  olw 
impelled  by  another  half  ivitted  baod  S,  from  a  pulley  6,  en  Uie  axis  of  (he  eav ' 
J.     The  poirer  which  impel*  Ibo  whole  machine  n  derived  froin  h  sleam 
engine  or  other  prime  mover  applied  to  the  ahaft  of  the  large  drum  wboel 
b«m«  mentioned.     SFveral  of  tlicM  macliiiiM  have  been  for  some  time  paM 
in  eonttant  uic ;  on*  of  which,  at  Pimlico,  we  hav«  oftcB  wilnoacd  ibe  no- 
etetfu)  oncrntion  of. 

KLOuH.  The  fin*  particle*  of  grain,  luually  obtained  by  (finding  in  a  mtlL 
Sec  FiaiK^  CoKN,  and  Htu.i. 

FLUID.  A  body  who«c  parte  yield  to  the  ilightuit  force  when  iiiiiiiiiaiuil, 
mid  by  yielding,  are  ciuily  moitd  acalul  each  other.  FluMa  aic  divioed  iMft  ' 
tliulic  nnd  non-rlmtK.  Elattie  fiuid*  aie  ihcee  which  may  b*  oonprtafed  into 
un  ciceedinK  iniall  compois,  but  which,  on  removing  the  eampr«*alng  lbn«^ 
rvcuinu  tlivir  former  dimenEioixi  anil  tfarie  are  dietinguiabed  a*  ain  or  (atM. 
Nnn-daitic  fiuid* urv  thouc  wliich  occupy  the  tame  bulk  under  all  [uuniui^ 
or  ir  comprcMibic,  it  i*  only  in  a  venr  lugbt  dograc;  a*  water,  ul,&c.,«ad  IluM 
nrv  denominated  liquid*,  except  in  Ino  cB*e  of  tnelalt  In  ftiaion.  The  phytical 
iiaturs,  law*,  and  emela,  ofnon^laitiG  fluid*  of  rat,  conttltute  the  acwnce  ef 
llydroototici,  and  when  tn  laalion,  of  the  icience  of  Hvdraulici,  or  Hydro- 
dynamic*  ;  thotc  ibal  relate  to  ehutic  fluid*  njipcrlaiii  lo  Piicumatici. 

PLUOR  SPAR.    The  native  fliinio  of  lim*. 

FLUORIC  ACID.  The  name  t;ivcn  to  on  undcconipoird  nibalanc*,  which, 
oontbioed  with  lisu^  conttitute*  the  fluor  spar.  Fluonc  ucid  may  be  obtained 
by  putUnc  a  quaably  of  the  ipar  In  iiuwder  into  u  Ivadcii  rvlorl,  ptiiirinfc  orer 
il  an  equH  4Uanlity  of  vnlpbDric  acid,  mid  Ihcn  applying  aganliti  licati  a  gat 
onaua^  wbicR  may  be  received  in  Uie  iiiual  nuuMr  in  ian  eliBding  onr  Blr- 
eiirr.  TUt  cat  i*  Ihe  fluoric  acid,  which  mny  lie  obtvneo,  dlMoIved  ia  wattTt 
by  WinK  to  ihc  leiorl  a  receiver  eonl.iining  that  fluid-  The  diiliHatim  i*  to 
b*  Mudueled  wiiIi  a  vc«y  modoraie  Ileal,  to  allow  ihe  go*  lo  ccmdcue,  bmI  t* 
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prcT«al  Um  iaor  itttV  tnm  Niblimhg.  The  propolk*  «f  Ifci*  *eid  we,  thai, 
MafMv  H  »  inwiiblo  «wd  almie  lit*  air ;  but  It  »iH  iwl  wilWiin  eombunlow, 
nw  can  uiimnl*  brtathc  it  without  death.  In  Hnell  it  it  pungent,  Mmcthinc 
■imil&r  lo  iirarjatie  acid.  It  la  h«avi«r  than  midbim  air,  ana  ccrrvdM  tha  ikiB. 
WliKii  nnioi  i>  admitted  in  eootact  iritb  dila  gal,  it  aiaofba  it  rapidly ;  and  if 
the  f;ai  be  obtained  bv  uaana  or  glata  T«Mct^  it  deiMNiU,  at  tha  umc  time,  a 

![uiiiiiiiy  of  ailicn.  WM(r  abaotfaaa  lai^ pottion  M ifala  g«a i  and  iu  ibalMato 
I  ii  uiually  collfd  Onoria  add  bf  chcnautt.  It  ia  then  hMriit  tkan  water,  hM 
an  acid  Uitr,  raiidena  nafflaWB  Uuat,  and  km  lh«  proptrly  of  not  oongealiiv 
till  cnutrtl  ilown  to  33*.  Tlio  puN  acid  tttj  b»  obtainM  again  (iom  tha  com- 
pound by  mi^ani  or  beat,  fiuctic  acid  pa  doca  not  an  ttpon  any  cf  tbo 
meld* ;  but  liiguid  Btiuric  acid  b  <ap*iblB  «f  oxtding  iien,  lin^  copper,  and 
Btnnic.  Ii  doc«  not  act  upon  ike  (drcdou  matau,  nor  upon  platina,  niamin, 
lead,  tin.  antimonv,  cobalt.  It  combinca  with  alkaliee,  <>rtlK  and  netaluo 
oxldai,  an^  with  tlina,  form  aalit  danaminalad  fluaica,  of  which  tlia  ttue  flitof , 
Deihyihifa  tpar,  or  luata  of  lime,  eonalata  o^ 
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The  moat  reniaikaUe  prqiotty  i*  that  already  allndMl  to,  via.  tha  fadlity  with 
which  (t  eorroda*  alaat  and  luloaeni  bodlet^  taptdtllj  why  hot,  and  tha  tan 
wiih  which  it  hol£  aUtaa  in  aalution,  evca  when  in  a  alalc  of  gaa.  ThuaSnilf 
for  lUioa  is  ao  great  that  the  lIuckeM  glan  resMla  can  vithMand  ita  actiun  only 
a  abort  lime.  With  raipent  to  iho  nature  of  the  luhtuuee  uanalty  t«riMd 
flucne  acid,  it  hat  not  yet  been  dcicnnmcd  cxperioaenlally  whether  it  be  really 
aeonpounaef  aoma  unknown  boie  with  riilier  oiygcn  ot\ydrcg«i,  or  wbiilMr 
it  be  a  limple  wbilance  like  cbloriue.  Dr.  ThompaoQ  Itxline*  te  lli«  efunion 
that  It  b  a  compound  of  an  unknoBii  radical  with  hydragoo,  and  not  with 
*itygm ;  but  ^  II.  Davy  made  aevcral  allcmpta  to  aejiaratc  ita  hydrogen,  but 
'  wttheut  tuMMa,  altlu>ii^-1i  liv  a[i|ilit'>l  iliv  punrr  of  tha  great  vollide  baUerlat  of 
dia  ftoyal  iMtilation  lo  the  liquid  dumkncid;  ncilbtraould  hedeeompeaeit  by 
paadng  it  with  ohtorinc  tlirouKli  a  platina  tube  heated  red  hot,  n«e  hr  dlaliDiBg 
It  EraiB  aalla  aoolainiiig  abiiriiUncD  Df  cMurine  «tf  of  oxygan.  Dr.  (Ira  ihara- 
t))M  obeerrta,  thul  by  the  aliict  ruloi  of  choiniul  logic,  fliMric  add  ooj^l  lo  bo 
Rgarded  ai  a  ninpje  body,  for  wo  lure  no  eridcnm  of  ita  having  ever  hetit 
deeempoaed ;  aatd  n«ihin|^  Wt  it*  aikatogy  with  ibe  otbai  acid  bodiea  hat  given 
riie  to  the  aamiBpdon  of  ita  being  a  compound. 

FLUORINE.    Tbc  imaginai;  radied  of  the  nborc  acid. 

FLUTK.  One  of  tli*  limpleal  niukd  inatntmeDU  of  the  wind  Lliid.  It  ii 
played  with  a  moutb-piccc  at  the  on4  and  tlie  nolci  ere  diangcd  by  opening 
or  Mopping  tim  bolci  r&ni;cd  along  the  aide.  Tlie  Cirrman  flute  diSen  IVcen 
the  formrr.  lli«  cud  not  btiiig  put  into  the  iiiotiili,  but  cloetd  by  a  phis,  and 
ibc  lower  lip  boilifc  applied  to  a  hole  about  threu  inchci  from  (h<it  end.  At 
ii«unlly  coQitruoted.  tut)  irutrumenl  hai  lix  open  holu,  aad  a  iernith  bole 
vloHvil  by  a  key,  aa  In  haalhoya,  hMaeeni,  Arc. ;  but  iitiiBttoua  tiiiproecincnti 
Iinvo  been  made  in  dieen,  and  ihcy  are  now  frenuenlly  made  with  eight  oi  cv«i 
ten  key*,  by  which  the  (bigeringaf  many  miiMed  paai^gea  i*mu<h  fncilitaied. 

FLIIX.  A  general  Iteni  wed  l«  denote  any  anbatanee  or  mixture  a4dcd  to 
aiaiii  (he  fuiian  t4  mineral*.  In  th?  large  wav.  limeitone  and  huiblc  (par  are 
used  aa  fluKei.  The  fluiea  made  uie  i^f  in  pliiloMpbical  eiperuuent*  conalit 
ntiiallv  of  alkalla*,  which  renitre  earthy  mtxturee  (ueiblv  by  converting  tbaoi 
into  glue,  «dr  tUe  glaa*  ilatlf  inio  powder.  Alkaline  fluxe*  are  cither  the  erode 
llux.  the  white  flnx,  ee  the  black  dua.  Crude  flux  i*  a  mixture  of  nitre  and 
uvtar,  which  ii  put  bta  the  enaobta  ateng  with  iha  nwtd  intendad  to  be  fuaoL 
While  dux  ia  fbimad  hy  projedinit  c^ual  part*  nf  a  mixtart  of  nitre  and  lariar, 
by  naodemte  pivpoition*  at  a  time,  into  a  ml  hoi  cnicible.  In  (be  doloiiatSun 
whici  cnanea^  the  nluie  add  b  daneanpoeed  and  lliee  off  willi  the  tartaric  aciiL 
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wid  llio  r«intund«r  coniuU  of  the  potoili  in  a  iiaia  tt  emimAttMt  purity. 
Block  flux  coniuu  of  two  para  of  bnlar  to  an«  dCiiUk,  on  wtuch  Mcouat  tb 
coiiitjuiiiuii  li  incuuiTiIt'tc,  wiil  *  cotuMBrabb  pcffticni  tt  thi  tartaric  aeU  it 
(WnmiHMitil  by  in  err  hoat,  nod  loavM  behiad  a  qaanilty  of  oharcoal.  «a  wbulb 
[he  eAoat  (Iriipnik,  It  ii  u*ed  in  tlw  icdhwIiM  of  metallic  otm,  whidl  h 
vfJi'ctj  by  cuiiibinio^-  wltli  tli»  oxyg:«n  of  flw  aiidi»  Mawaaa'*  reducing  flux 
b  inatic  or  eight  intrti  of  pulrchxcd  ^taat,  ma  <f  mUncil  botU,  and  balf 
n  pnrt  ot  charcoal.  Curi  muit  be  lakes  h>  tue  a^aM  whfcboMtain*  no  l«*d. 
FLY,  in  Meo)ianlN,  n  «li««l  with  a  hoav^r  mn,  aland  «n  the  A^  of  aaj 
niachlnpry  put  In  motion  by  any  irrcfculu  or  iotmniltixig  bcm,  foe  Iho  pwrnoaa 
orrendcncf;  thi?  motion  eqiubli'  and  irgular  fc*  Ktom  of  ili  moMaolUB.  Jlfa 
■.-m-ct  roattll*  fruiu  a  law  of  iiacucr,  iliac  all  boOaa  ban  a  tcndoicjr  to  coWma 
in  tlirlr  alnto  dtlicr  of  motion  or  (J  nat,  ontil  aoloil  upon  by  tome  «dJMiMat 
force.  Thui  tho  rim  of  a  dy-wlMtla  after  a  few  nvoktioni,  acqulna  • 
memontum  raffid«nt  to  oaiNa  it  le  rvrain  with  a  velocity  dcncDdlnr  upon  ilia 
tviMmot  of  iha  macbinory;  and  tha  annoaiMationi  luiit  dMninntiona  of  the 
iiDpcUinn  power  tucMcding  Meh  othtr  lapuUy,  neitlter  caiuc  acta  lulBcMniJ 
long  to  I'ltlipr  Hugiiiont  or  dki^Iah  iha  nleeli^  aoguired  in  any  coMnde 
Acf^e,  M  that  it  mnaini  oqitablo,  or  nearly  ao.  Tiina  in  th»  cam  of  a 
sorking  at  a  iriocb,  the  power  which  he  cxrrls  in  pulling  upviudi  tttn  I 
lowrr  |<*rl  contldarably  neocdi  hii  newer  In  Iliruiting  furwurdi  in  th*  1^ 

rt«ii  but  before  tKc  extra  force  Uuu  exerted  hu  acted  iiufiici«ni]y  bae  It 
gt  the  relooity  of  the  wheel,  the  uinoh  arrivea  at  the  point  whore  Ui£m 
tt  Iho  I«aM,  by  vrlilch  time  the  exeo»iT<i  force  nrrvlouily  exerted  haringlakafi 
vf&A,  dioc^iinblciitolionof  theflyii  mabtuined;  and  therciuiitiincoof  ibavack 
bvin;  cqualixed,  a  man  ia  «nabl«d  to  raiae  throughout  a  whole  day  a  weight  ' 
fbrtypotindlwidlmonaaH  thanhooouldroiie  thirty  puundii  without  a  fly.  I 
nil  caM*  where  a  rataloiy  moliMi  u  to  be  obt^ncd  from  a  reciptocntini;  ooa,  I 
mnuu  of  •  ennfc,  a  flyVhwl  !■  n«a«Macy  19  oontinus  the  motion  m  thow  t««<| 
polDls  of  the  Nvtluilon  in  which  the  crmik  IIm  in  the  diroction  in  whieli  I 
mwrfaig  (br«o  acta ;  ht  in  this  cue  the  cta&k  aflbrdl  no  larer^e  t»  the  | 

tilbar  on  one  or  other  lide  of  the  fulcrum,  and  conaoquently  do  notlaa . 

be  produced  in  either  direatlon ;  but  liiti  mumeiiluni  acquired  by  the  fly  ntpn^ 
the  crank  foniard  la  (be  directiea  In  which  it  woa  previouily  moring,  «id  cav- 
tinuct  llie  rolAtion  until  the  crank  ii  hrousht  into  nwh  *  nedlion  •*  to  aflw 
■ufiicient  lepersge  to  tlie  pow«r  to  maintain  Uie  Impetoi  ti  <M  fly. 

FOCUS,  !n  Optic*,  a  point  wherein  *0Taml   rayi  eoncor  or  ar«  eottaoWdi 
after  havlnK  underdone  cither  reflection  or  rvfraoliou.    Jho  paint  ia  ihM  deiMr  j 
ininated  be«nuic  the  ruyi  being  hetv  brouglit  lugetJtct  and  iMiited,  ibeir  jainlJ 
eflVi-t  in  Biillli-iciit  to  litirn  bodiei  expoaed  to  thcb  action;  and  banee  tUa  poioti 
i*  called  tlie  fooiu,  or  burning  noint.  r 

FOIL,  among  Jowellort,  a  thin  leaf  of  mcUl  flneid  tuder  a  nredoua  ataie, , 
In  ordar  to  lacTMaa  tb  brilliancy,  or  give  it  an  yaalMa  and  ddteanl  Mlotm  I 
Thete  fbila  are  made  of  either  cc^par,  gali^  «r  Bold  Kid  iDvcr  logellMc  \  Ite  J 
copper  folU  are  oommenly  known  by  Ibe  name  of  NuManberg,  or  Gcnnan  foilhj 
Tb^  ma  prtpartd  M  IbDmn :— Proearo  tlie  tUnntal  eopper  pbtN  yon  MB  gat|] 
beat  theM  phtea  gently  iqion  a  well  poliahed  nnTil  with  ■  pcliiiied  hawiir.  1 
Ikin  aa  ponihie ;  and  placing  them  bclwfvn  two  ftnii  T>ta(«i  aa  thin  ai  wrilin 
napar,  heat  thom  in  the  fire  1  then  boll  ibe  fojli  in  a  nipkis,  wl^  nqual  qnai. 
Utiet  of  tartar  and  aalt,  ooutaiitly  itirrinc  them,  (ill  by  botUnK  they  Imrantl 
white :  after  wUoh,  ttUng  lh«m  out  anil  drying  tbcin,  gioe  them  anodicrf 
bammilriDg^  HU  they  aM  nwde  fit  for  your  purpoui  howeveri  t»i*  mu(  ' 
taken  not  10  give  the  fbila  too  much  heat,  for  fear  of  meldm,  nor  nwMtlbnbvl 
too  lone  boded,  for  fear  of  altradliig  too  much  toll.  Tha  ■Mnatr  ofpoIiMinf  1 
bi  aa  fntlowv : — Take  a  nlata  of  tho  heat  copper,  one  foot  long  and  about  fiva  av  I 
>)x  iaehct  wide,  poliahed  to  the  greatett  Mrfeotion ;  bend  ihn  to  a  long  convaik  1 
lk«I#n  ii  upon  a  half  roll,  and  fix  It  to  a  Mitch  et  taUai  then  take  tame  cfcall^l 
waihod  a*  clean  na  pMaiUe  and  fiUatcd  Iheough  a  ftna linen  tiMli,  till  it  b  tt^' 
line  aa  yoq  can  make  it ;  and  haring  laid  aome  on  llw  l«U,  and  wettrd  the 
mpprt  an  over,  lay  j'oiir  folb  Upon  It,  and  wilb  ■  politUag  fUoe  and  tlic  ekalk. 
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I  your  Mb  till  iWjr  an  •■  bright  m  a  betiag  ^|« :  aft**  tdikli  tbtj 
auM  M  intd,  and  Uid  up  mchk  faun  dw  dnsL 

FOOT.  A  mvpain  of  Imedi,  oonaiuiiv  of  taolv*  bebM.  omIi  bob  b«iq( 
tluM  bvley  MfDi^  or  twain  Udm.  Tlo  >^uu«  fiiot  ii  a  oMOKin  for  mittKm, 
bdng  a  Muare  of  whiah  each  tide  i*  13  ukIim;  oonitqawiUj'  a  iquoie  toot 
eontMM  141  iatliM.  Tho  cubic  foot  1*  a  diamuto  tot  capacitjr,  or  nlld 
eeaMMi:  U  )■  a  toot  in  Icngtli,  io  breadth,  and  in  dopib  oi  ibiduicai,  aad 
OOBtilM  IT28  cubic  incbca. 

FORCE  'a  tha  nama  appliad  is  Modiaiiiu*  lu  whaUvw  poduM*  maUwi  or 

iiraatuN.  Thna  ««  have  tha  Toreu  of  tcrnvity  and  of  alaiticit}',  ntiueular 
Wdc,  and  tbai  of  elcciridiy  and  magiipUaia.  Tlwaa  wtU  be  conniUnd 
under  tbe  boad  Pxmi  K(ovaa«;  nt  jiivMitl  wa  ihaJl  conAae  ounolraa  to  iba 
gcoaral  lam  to  wbiah  the  a|inlicaIiOD  of  bme  ia  aubjcol.  Wbcn  a  Cut*  la 
^plkd  anddanlj  ta  a  body,  and  tnunediaCely  maaci  to  act  upon  it,  it  ia  called 
on  impuUve  farce ;  bM  wImb  iia  aetioa  it  conliauad  *o  m  to  ptodiw*  a  «an- 
acanOy  incraMof  motion  gor  nrwinw,  U  i*  ttnaad  a  conatant  o*  aeockratiti( 
fdcca.  Examplw  of  tbe  &nt  kiod  an  aten  in  tb«  blow  with  a  hanuner,  aod  in 
the  diiehatgc  ef  ajgun;  aad  of  the  atcond,  in  tbe  MtioB  of  mrlly  and  ia 
tbe  motion  St  the  wind.  ImDularn  foicat  produce  unUoOM  TataciliM  TbiMi 
if  a  billiard  ball  be  •truck,  ana  omitb  along  a  roooth  laUck  to  that  ibe  reaulaiMa 
•riling  from  friolioii  laav  be  imall.  it  will  be  obierved  to  paa*  or«T  aqiul  apaeea 
b  e^ual  MiccoMiTc  portion*  vf  tine ;  or,  b  olhar  word*,  if  the  ball  pan  ovor 
1  foot  b  a  tooond,  it  will  pat*  arer  2  feet  b  t«e  leootidis  3  feet  in  thr*« 
aeoMuk^  and  h  <n.  Conatast  focora  produea  aoccleiatcd  ralocitiaa.  Tbua,  if  a 
oeetaln  Ibre*^  ai  lt»ai  ot  gravity,  act  upon  a  body  m  a*  to  imetl  it  tbrwagb  IC 
(ttt  in  ono  tecond  oS  tune,  in  uw  next  at«ond  it  wcnld  p^  tbrough  three  timaa 
BKtMu,  or  48  liwti  b  the  lUid  aeoeod  tbreogb  five  tiiti«B  dsteea,  or  SO  faaL 
and  no  on,  tho  conttnnl  addition  being  3!  frtt,  wlueli  ii  the  velooily  aoquirM 
at  the  end  of  th«  finl  iccond  of  time.  Ne<r  if  a  f<rce  prodnce  »a  inufinm 
innvuc  of  velocity,  at  in  tliii  o«««,  it  it  eaQed  an  umforoly  accdetadng  ftne ; 
or  if  il  produce  a  regular  diminution  of  vdocity,  il  ii  a  unifurndy  retarding 
force.  If,  hoWDVor,  the  int^iooie  or  dcereaia  of  vulocily  bo  not  Moitantfy  tbo 
■amc,  il  ii  oniucd  by  a  variaUe  aecclcrating  or  retaiding  fixec.  In  tlie  *W^ 
catinn  of  forci!*,  lUu  cliivf  contidcraliona  are  liitoDBt^  and  dinetlon.  If  « 
tb^lc  foTCo  ocl  upon  a  body,  motion  naeaaMalr  rotuJu  in  ibr  directioD  m  whMh 
the  force  Mti,  and  vtith  a  velocity  propMtional  to  iti  ioteiully.  If  luo  at  mote 
forcei  are  Mnployod,  motion  inny  or  may  not  mult,  aeeunLiig  to  the  intensity 
and  direction  of'^lhe  force.  If  two  equal  force*  applied  ts  the  ibbio  pobt  act 
in  oppoaite  dircctiont,  (hey  nmlunlly  luiiuliilato  eacti  other;  it  bowerar,  thay 
act  m  the  lAino  liirrction,  they  |iiiiduc*  ihv  tame  (dbd  at  a  (b^  OM  equal  m 
iulcoiity  (o  (he  num  of  the  (vo.  Or,  if  they  at*  b  dUbtaU  direelioni,  fonniu 
an  nnglu  with  each  other,  n  third  force  may  be  aaaignod,  wlucb  •faaU  be  aqnf 
ralent  to  (lie  otbtr  two.  In  thii  ca«u  tbo  two  (note  are  oallad  iIm  eoatpoutoti, 
and  the  third,  tha  laaultant.  lie  ptooaai  foe  fladbg  iha  rcankant  or  two  or 
mora  force*  It  called  lh«  compctUk*  cffina,  and  the  finding  of  two  or  inwe 
f^eoM^  whieh  thall  be  eiiiiiTuk'nt  lo  a  tii^lu  mven  fotot,  I*  larnrd  tho  rctobtioa 
ef  faaca*.  The  propoutioiu  cuoneiTled  with  Ibia  aobUct  fons  a  bdg^y  lala- 
reatingand  inpoftant  branch  oftlie  •deuce  of  mochaoica.  In  the  NUaaed  cut 
let  Ibo  liso  A  B  nmruant  Iho  int*n*ilv  and  direction  of 
one  fotwv  ■'■d  A  C  the  biMuity  and  drrectkci  of  (li« 
other  (Snve.  CompUte  the  poraUoIwraai  A  B  D  C,  and 
the  diagonal  AD  will  rvprnrnt  the  Tnteitoitv  aod  ditvfr- 
tiott  of  the  reniltant ;  i.  e.  a  force  etiual  to  A  D,  and.  b 
lb*  diredko  D  A,  would  Muularbalance  the  oiIwt  two, 
and  keep  the  wrint  A  at  rsaL  The  eama  nay  perhapa 
be  wore  deany  apprehsndrd  by  conaidcTiiu  tlia  pobt 
A  b  Motion ;  loi  a  jlorce  ad  upon  A  to  a*,  if  alone,  l«  drire  It  l»  the  point  B  b 
one  aooend,  and  at  the  tante  loiunt  In  a  fbroe  act  b  tbe  diR^tlon  A  C,  tliai 
woul^  If  tiii<Tpo*ed,  carry  it  to  C  in  tlie  tamo  time ;  then  if  tbe  two  fortM  act 
tsgatMij  tba  raaulllDg  molbu  will  b«  b  the  lino  A  D,  and  the  body  «ill  tmA 
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ikt  point  D  in  tiiD  ume  time  Ihnt  it  woulil  1uv«  uktn  l«  rMch  0<n  C  b;  tli»  miImi 

of tttlm or tlie  Iotcm dn^.    InihaeoinpaiiiiimorfiiroMit  «illb«M«nUiUwe 

■re  limlttd  tu  m«  twtdtaati  but  In  th«  nwlutlon  of  hmt  we  nMjrhar*  m  inllnh* 

rmmbor  of  eoinponcnti,Mi]rpMi  of  which  will  ho  cquivaltDt  to  ihagiTcn  focoe. 

Tbiu  l«t  a  fiira«,  mmwnicd  by  iIk-  line  A  I),  be 

TMcdved  IdIo  two  Otbm  hy  ^mwin^  two  p«r>llelo- 

gnau  Btaund  it.  it  >il)  be  mimifnt  that  ibe  ««»• 

poncDt  forto  niay  be  either  A  C  uui!  A  B,  or  A  O 

Mid  A  F  i  end  U  an  infinil*  namber  of  diiection* 

ouy  be  givcD  to  tbe  linei  A  C,  A  B,  the  number  of 

Mnpenentt  ie  kIio  iialhiiited.    In  noeral,  liaveter, 

ifce  requfrod  direction  end  inuniKjr  of  one  of  the 

bfcee  u  prcn,    and  due  delemunee  the  other. 

Suppote  ■  man  were  required  to  rdie  ■  wejghl  enter 

■  puUer,  end  iho  fopce,  tnateed  of  bcinf  jienUel,  ue 

in  the  ditectioni  A  B  A  U,  it  will  be  endent  that  a 

nart  of  liie  airen^li  i«  employed  uaoleMlj  in  pulling 

horiientBlly.     Let  B  D  rcprcacnt  the  force  neoeiuiy 

to  euAuQ  the  weight  B  ■  rteolve  Ibu  iolo  the  two 

B  C,  B  D,  the  one  iwrvcndlcnUri  and  tbe  eclier  parallel 

lo  tlia  horiinn,  il  will  llicn  bo  ecm  tliat  the  force 

which  il  f^ptovcd  in  miiing  the  body,  ii  ecjuol  tu 

BC,Biidu(hliii  triBlhon  B  D,  llio  weiL'lil  miut  full. 

or  ibc  power  be  ingreaeed  in  the  ratio  of  D  C  to  It  U. 

If  three  feecei  ore  employed,  they  tnay  alio  he  duvr- 

mined  by  drawing  thr«e  liaea  parallel  to  itiirir  directioiu,  te  u  lo  fbem 

triaiu[l«.   The  tbrec  eerdi  A  D,  D  D,  C  D,  will  be  kep<  at  tral.  when  the  lhre« 

weighta  at  A  B  C  are  proportional  lo  the 

llirce  lino*   DE,DF,  and  EF,   either  of 

which  may  be  oonaidered  ei  tbe  reeuliunt  of 

tho  other  two.     If  d  nrnnber  of  forcca  act 

U|nn  a  body,  and  a  tingle  rnmluuit  be  re- 

qnlied,  it  may  be  found  by  finding  the 

reiulUnt  cf  one  pair,  and  eonneetii^  iliii 

with  another;  then  find  ihe  reauliani  of  ihii 

pair  nnd  connect  it  with  the  next,  uiiil  na  on, 

till  (he  latt  ii  obtained,  whidi  :•  the  common 

reiuluuit  uf  tbe  wliutr.    Numrroui  examplm 

are  dullv   iiri-d'ntril  uf  tbu  cumpoiiticin  iif 

forCM,    When  a  boat  ii  rowed  hctom  a  riier 

in  wliieh  llivrv  ii  a  rapid  current,  it  will  not 

Eau  diroctly  iimiu,  nor  down  tlio  nirvdm, 
lit  will  paittko  of  both  ilireclioiii,  piocecdin^  In  a  direetioii  inKnnedlattly 
bctwiYii  llic  iuiiii|-  furcct.  A  liodv  fiiliing  from  the  tupmait  of  a  mael  in  fiiftl 
•ail  will  not  fall  directly  downwaid,  fur  linving  a  ilireellon  forward  ipTeii  bv  tll^l 
Motion  of  tho  vciicl,  and  n  dounward  direction  In-  gravity,  it  will  take  •J 
cnlddle  course,  dracribin);  wlmt  i>  ivniiod  u  parabonu  cuTvr.  Tlte  tide  and! 
wind  acting  together  upon  a  vcaicl,  thu  two  oan  of  a  boat  in  rowing,  tlia| 
■notion  of  a  itonc,  an  Dnotr,  or  n  cannon  ball  through  the  air,  are  examjilM  evl 
the  tstne  kitid.  Another  inetance  uf  a  retullant  motion  may  be  addnoed,  in  ' 
the  reflection  of  claitic  bodio*  Avm  a  emooih 
■grfiiee.  Let  A  U  be  a  imooth  flat  eurfacc, 
and  tel  nn  elaatii^  Imll  itrike  il  in  tbe  diree- 
ticei  C  U,  then  will  il  be  reflected  in  the 
direction  U  B,  luokiog  the  angle  of  rcflectioD 
)'.  D  P  equal  to  llie  anele  of  incidence  C  U  F. 
If  C  D  reprcicnl  the  Mca  of  iha  ball  in  the 
ilirMiliiii  C  U,  it  may  be  reaolred  into  two^ 
wkieb  are  pra)K>(tIonal  lo  C  F  and  C  I).  Tlie 
hroe  C  F  being  parallel  to  the  plane  A  B,  it  not  ItiSuelietd  by  it,  but  C  D  b«b^ 
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pcmndiciiluv  ii  datrajri^il,  and  ■  inctioa  ini|>reMnl  !d  thi-  diTcciioin  D  F.  TI>r 
ImmI)-  1*  ilill  Ihra  under  th«  infhicnco  at  two  (crem,  id  reU!n«d  rrioeit}'  in  Ibo 
directian  U  A,  and,  llw  iiiifiTCM«d  tortv  pmduccd  by  the  reaction  et  Ui«  board 
in  tb«  direttion  D  F.  B«M»m  tlicie  two  llie  ball  nccnuril j  mores  in  tb«  lino 
D  P-  All  spplbstien  oT  tkj*  problora  will  wcounl  for  lli*  inuliMi  nf  binionl 
halln,  and  of  thipt  aaiUiix  oUJijadf  to  the  wisd ;  olw  of  windniSI  Mill,  nn4 
olhrT  duilr  occiimiKM  ia  naton  uid  ait, 

FORCKPS.  A  K>o«ra1  Utm,  (bot  piinci])aUy  uatA  in  nirgMy,)  Ibr  «  vaHe^ 
of  initnnncQU  of  t&e  Hatara  of  tongi  or  plfM*. 

FOKG  £  praperiv  tjgnlto  a  tinle  furniiM,  fumubod  villi  •  pair  of  bdlowt  la 
nndcr  llio  oomboiUaii  mora  yivU ;  and  «mplo)r*<l  b*  mitba  and  oCber  arliMnV 
in  inn,  MmI,  &«.  to  h««t  tbdr  mMala.  in  OTd«r  to  •ohon  and  render  tboni  nam 
mana^bli)  upon  the  anTil.  In  bboratMie*  tbere  ■*  gcMnllf  a  anuU  fonu(«, 
eoniiiting  of  n  rylliidHcnl  pirco,  mta  M  ton  vtilch  liM  M  Ita  lowtr  «nd  a  lido 
fat  receiving  tlio  nozlt  of  a  pur  ordoabU  mHowi.  Tbia  ktadollbr^  ii  very 
convenient  for  fiiiiont,  as  llie  openUion  ii  qulckljr  mrformpd,  and  with  few 
coaU.  Tho  natlTM  of  Cc.vlon  work  with  contlifantbU  ikitl  anil  ta»l«  in  gdi 
and  diver;  and,  viih  meani  tbnt  npecni  very  iaadequnle,  exmile  Mtidtacf 
j#w»II(ty  t]in(  would  orrtikiiily  be  admired,  but  not  very  eniily  imilaled  in  tbii 
country.  Th<i  hrti  nrtiiln  rii(]iilr4>  only  the  fdilnwing  apparetni  and  tool*,  a 
luvr  einlicn  pot,  full  of  chalT  or  lov  duit,  in  abich  be  make*  a  little  ciiarcoal 
Art ;  a  amaU  bamboo  l<lui*-;iipr,  witli  wbiaL  be  excilti  tbc  fire ;  a  iboit  eaitlien 
tobc  <a  node,  the  rxtirmity  nf  which  it  plaewd  at  tlic  bottom  of  lb*  fir<^  and 
ibfoiigk  which  the  attist  dirccU  the  biait  of  the  blowpipe  i  two  or  thi«a  imall 
eniBlblMiBad«nf  the  fine  «lay  of  anl-hilli^apa!ref  t<ni»an  anti1,iwaor  tbtM 
amaU  hanunen,  and  ■  fila ;  and  to  condudo  the  li*t,  a  few  cmaU  ban  of  iTM  or 
br«D,  «buui  two  incbct  long,  and  difflrrcntljt  pointed  tot  diflimit  fciod*  of  wmL 


b  b  aMoniihing;  what  tn  intewe  little  £re,  more  tliaii  nifficienlly  iCruiig  la  ntit 
ftaU  add  *n*er,  can  ba  kiadM  in  a  tem  miiiMte*.  Sodi  a  itai^e  foiv*  Atttrtta 
to  be  better  known ;  it  u,  pMbopa,  crm  deatrvin;;  the  alteiMion  oi  the  km*- 
tifle  expetinenier,  and  mrv  b*  iweful  to  tun  when  be  witbta  to  esdla  a  mall 
lii*  }Mfn  than  can  b*  piodatwil  b;  tha  Mmmon  Uow^pe,  and  bi  hai  not  a 
f<Hv«  u  eemmand.  Tbe  aneeaaa  of  tbii  little  Airg*  dejNiida  a  good  deal  in  tin) 
IiedefthefirebeiaecoiBpoaedafaMimbiulillonHieiial,  andaverj-badMiiducUnr 
of  haal.  Ho  bladiKnlUH  of  Ceyloo  aro  nM  behind  tbtir  brethren,  the  jewdleta, 
in  the  umidicity  of  tbtir  aifuaata*,  however  infcriar  they  niiiv  be  in  AiiL 
He  cut  in  the  nest  page  repfeaanl*  tvro  aiBllha  at  a  foig*.  Tbc  hvllow*  coiulu 
of  •  Doiipte  of  b*^  anado  of  Mloeka'  bldMv  each  fbmitlKd  with  n  bamboo  node, 
and  a  ]an|[  dit  aa  a  mcotli,  with  wooden  Epo,  iliotareopened  and  drawn  lipniid 
dint  aod  nmatd  down  •hanatriv  by  tbe  band*  of  tbe  penon  titting  bttwi-Mi 
th«  Mir,  wko  ksena  up  a  eonalantUM  by  lb*  attamate  aetioo  of  tbe  Iw-o  1'ne 
node  of  tbe  bellaw*  u  introdored  Aroagb  a  amaJI  hole  in  the  foot  of  tha 
aeccen,  wbidi  ootutituiea  the  back  of  Ibe  forge,  and  atrvn  to  aHuw  the  atunt 
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«f  Ihc  HDoke.     It  ii  compawd  of  a  mal  or  haxik.  •np)>Mi<d  ImIvtmi  iwa 
■bda  «iiil  plMUrtd  o*«v  villi  cby  b>  pmect  ic  Awn  iliehwl.    Ur.  J.  Sjicmc, 


<f  BclptT,  DCBi  Derb^,  W  Jnvmted  a  totgt,  tirinclpally  detignod  tet  tbt  matin* 
fiicltiro  «i  nnila,  wliicli  i>  liiglily  dcMrriii^  or  noiior.  It  ii  pccaliarljr  adaiMtMl 
fbf  the  burninjc  of  cboicWi  diid  tbo  invcnuir  propoMa  to  ndopl  tUi  fiul  In 
«o^janoljoii  witli  cok*.  or  coil  pntiried  from  Bulpliur,  gcnnalljr  lit  the  jitiipartioii 
«f  (hTcr  pan*  of  the  iMter  to  one  of  iLo  flinnor ;  thvK  pcopMlkaii  l«  M,  haw- 
•Tcr,  VDticd  atcotding  Ut  the  oatare  of  the  caal,  and  tac  qiialilv  of  ihft  nietol 
t«  ht  wrouffht.  Tbii  fergo  ii  roiiHlnioltd  u  fuUow* : — ilia  hiiokirork  it  tint 
currisd  up  from  the  bottom  of  n  cyltndricd  flgnro,  to  the  licijiht  of  twenty  four 
iaobd,  leaviOK  proper  apcitum  for  the  dciiviny  ot  the  ulici,  the  r«oqiboii  uf 
the  wnUr  tmiiglm,  anil  fur  tha  iiittrtion  of  thu  duiIo  of  iha  belbvt;  the 
dreutu  npcrmrc  in  the  omtro  b  (ben  cOTored  with  a  fine  oaat-iroa  gtadtig:. 
vhich  fornu  the  boltoin  of  the  furnace.  The  goursui  of  brick-wurk  uv  iT\t 
carried  up  a  foollt)etm,  and  iho  whole  !*  then  «un»i>iini«db^flea*t-uwip!iiiT', 
villi  a  nm  or  border  *tt  inche*  bigh  round  the  ratFrnol  prripfany,  farminf  ' 
conveniout  diih  for  holdolg  Uw  ftwl  (0  rcpleoitb  the  fire.  In  tha  cmlic  of  I 
catt-lron  Ion  plat«  i«  an  nptrtur*  eotrnponding  witli  Ui«  llr^plaee,  and  to 
aMTtntc  u  tiUod  d  cut'iron  rii^,  aumiottiBff,  on  tbrae  eaiHtoti  piltuii  anetbar 
noK  iihi<li  oamaa  ilie  brlck-vork  of  th«  chimncr,  wUch  it  cylindrical.  Tha 
baltow*  an  «u«p«idtd  ftmn  a  Aam*.  and  ar*  wnnud  hy  a  lever  vhicb  eMirdea 
tiia  cbimncy,  allbnliii|i  every  wevkniBa  employed  (he  convenience  et  aetlag 
upon  it  with  &cilily ;  and  u  thii  oonalniotion  uf  llio  forev  will  odmlt  of  (ii 
workpeople  bping  rmjiloydl  round  il  in  making  of  nuu,  ibc  lire  ii  olaayi 
kept  up  brij;hl  and  vivid  by  tha  tontjaaal  UaMi  from  live  brllowi.  W«l) 
re>]iect  to  Ills  advantages  of  Oie  fut)^  the  invmUor  obaervai — "By  ilia  peculiar 
eoaUniclioii  of  ihu  llre-plocr,  wood  choicoU  alone  ntav  bo  lucd.  wblch  caiuiot 
be  done  in  otlicr  for^n ;  but  by  a  mixture  of  woou  ehwooal  with  ooka  far 
fori,  the  mtl.-tla  to  be  wrought  wdl  Kquita  a  MnriMng  *latia«  of  mallMliiltly, 
mid  w<'ld  Willi  intat  MM  i  llielr  tmacMy  aad  ckOTtai  wU  oUo  be  improved, 
end  Ihcy  will  have,  wban  odd,  a  bett«i  foee  «e  akin  thas  can  be  put  upon  Uiem 
by  any  other  mothod.    la  oddilion  to  tlie  groat  advanli^  of  appottioaJns  tha 
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iluJ  to  lb*  work  nqnlrnl,  tlip  rirtnUi  hmi  will  kdndl  <f  *  gttatet  Bunbir  of 
w<arli»«n  b«ing  einpU^  a  the  am*  tini*  «t  Uih  (mj^  tliMi  al  nnv  Mh(r, 
ihntby  cnMinff  a  wnng  of  brkkvcrk  in  Uic  taMtion  or  forgti^  of  Delknn^ 
and  ibcfirooin  tor  woricbi);  tb*a,  and  a  pnwaiuat  aarii^  ia  Um  but  Gir  tlwir 
Gouumptioa.     Ste  Iton. 

FORK.  A  w«II-l(»owii  inMnniMat,  ocmnitiiig  et  b  baadk,  and  two  or  mora 
]»«nn.  Tbougli  ottMUtvcd  now  to  b*  l»diipai«Uc^  It  did  uet  ooiH  iaia  nw 
till  th«  raign  or  Janof  I. 

FOKM.  la  I>riiiliog,  an  aMMnUwo  >f  l«tM%  vwdt.  and  lian,  amngcd 
to  onler,  and  diipowd  into  pag«*  hy  iKo  eompcallet ;  from  vUcti,  bj  BsaM  of 
hk  md  ih«  ma*,  tkmU  an  prtntad.  Bnty  bnn  a  tnekMad  in  an  mm  clua% 
wlttntn  it  M  firmly  loekod  ty  a  nwnba  of  wodgf  ilitped  fiict*  of  wood  of 
TarfouanCH,  Tbtn  an  two  ftrmi  rvqidrBd  in  ovf ry  ihtel,  onofor  oach  lida: 
an4  oaek  form  «onitala  of  mor«  or  &nr«r  pagn,  oocording  to  Uia  licc  oT  Hio 
book.    Sm  PatNTnia. 

FORMUTGS.  CeaipoQod*  of  (he  farmle  acid  with  MitK  alkaliet,  and 
mcullle  utida*. 

PURML'l.A.  A  fcctieral  nilo  et  rTpiniilnii  tn  nadving  onlahi  particular 
CAB?*  of  luoiu  iicoUnn. 

FOTHF.HING.  A  nMbod  tooMdmaa  mMlad  to  for  (temitig;  a  Uak  b)  ■ 
ntMcl  *t  KQ.  It  coniiMi  in  tfitcbiiag  Iomc^  a  qwanlilj  of  oaMm  npon  a  tail. 
«)iich  i>dnwiiund«rth«veMcr*boKani;  aodVri^o'l"*  *>''''"'*'*' t^'">%'' 
th«  Uok,  tha  oakum  b  dravM  into  tha  ap«rtur«. 

POUMDINO  is  (ho  art  of  caning  or  fummg  of  BMlUd  metal  n  inlwiito 
■nrittj  «f  article*  to  anjr  girca  patleni  or  deiign ;  and  tha  plaea  or  buIhlinB 
whwa  the  art  ■•  eotrltd  on  la  ealtad  a  found)}-.  Foundrio*  ar*^  bowam,  db- 
tinfulthed  oUhar  by  Ibe  aiatali  thojr  wotli  or  the  oriictn  ibey  ihWiaale,  nieh 
04  bna*  finuuhiaa  and  inn  feundrie*.  bell  and  type  fonBdiita.  A*  ibo 
method*  of  cBicing  in  one  kind  of  viMallic  whManoo  are  im  limilar  to  IboM 
cmplojrod  in  otlien,  w«  tlioU  Ihnvrorr  doturjb*  al  loaie  Mn^  the  jxt  u( 
founding  a*  It  it  praeti*ed  by  the  broM  Conndor^  a«d  mote  briefly  whatOTor  ia 
p«culiac  in  the  piocna**  adoplod  in  (be  othtr  brancbra  of  the  an 

The  opemiionB  of  the  bcMt  fbundn  are  not  linlied  (o  tbal  pcraliar  jrdlow 
oomi>ound  of  cofp^r  and  line,  itrinly  Innwd  btaM,  but  to  CTcrr  rariciv  of  the 
alloy*  of  copper,  wiib  tin  nitd  bim  in  ertrjr  poMirtioD,  ancanlii^  u  the  pur- 
pooM  fer  wMcb  Ibe  afticlu  ia  mniired,  or  Meordlag  to  tlM  molin  of  eeoaoniy 
or  profit  «f  Iba  manufatturtr.  rouoidore  in  broM  peqtiire  an  exact  model  in 
w«M,  or  otbmviwk  of  tb*  ottiel*  to  bo  foaDded :  aiM  ibia  I*  mo*l  frtqaently 
mad*  in  two  parla,  auMly  joinod  (ogeiher,  and  fttied  by  auMll  pinA  and  tba 
cMting,  in  nidi  a  caa*^  i*  norlbrmed  by  two  opcmlioiu^  that  i*,  cne  half  at  ono 
tinie,  and  ooe  half  al  anouwr.  and  in  (be  manimr  toUowing ;  via.  tha  fbondcr 
povblta  bitntelf  with  a  vdlowitb  ahaqi  MUld,  «Uch  I*  raquirod  to  bo  well  waAod, 
to  froa  k  IVom  all  earlhy  and  other  patUcka.  Tha  land  t*  prcpand  far  um 
by  a  proce«e  called  lowing,  whkti  <«aii>(*  in  working  up  ibo  aand  in  a  moo* 
»talo,  OT«v  a  bowd  about  one  fool  e^art.  which  i*  pucod  orer  a  heat  to  rteciT* 
wboiMiaytUlorerta  (ho  lawtne.  A  NNer  abont  two  fort  kng  and  two  intfan 
in  diaaneur  ii  annoyed  in  rolGng  (be  taftd  about  until  t(  ii  broiiglit  into  Uiat 
■tot*  wlikh  la  doomed  (roper  far  ks  bunnwa;  a  loiif  bkdod  knib  ia  abo 
reauked  to  eM  it  in  ptma.  Wltb  the  rdler  and  the  knife,  the  tewing  ia 
finubtd  Ibr  M*e  by  beii^  akemalely  rolbd  oad  cut.  When  tb*  (and  b  *o  br 
rropered,  Ibe  moulder  fr«*id*»  hinwlf  with  a  table  «r  board,  whidi,  iu  tiw, 
tnuMboRgulalodby  IhonalinnaboiM  tn  be  pnrfonnod  on  it.  Theodgteoflbu 
tAit  or  bMffd  are  Mirrounded  by  n  Icdfc.  in  order  M  wnpart  (ha  towed  atid't 
the laUtytoiironoiBsly  prepared,  ii  lilled  up  nilb  the  aand  aa  Mob  aa  tbe  lop  of 
the  Icd^,  whidi  b  la  a  niodwaUly  mobUiMd  Mate,  and  which  nnut  be  prcMni 
docely  down  u|Mn  the  (able  in  every  part.  When  the  operation  hai  eo  fur 
advanced,  (be  model*  roiuC  be  all  ewnined,  lo  eee  ikal  tb^  are  in  n  rUlii  to 
come  nicely  eal  of  tha  inoald,  and  If  not  Gnrod  wf,  they  mnrt  be  cl««a»d  or 
altered  til)  iho  founder  a  laiiifttd  wiih  ihom.  Au  nwidala  la^nlro  the  graateA 
oMwacj  m  their  mnking,  or  it  will  be  v«in  to  nippoOT  any  IbuRg  good  ran  bo 
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Mf&nntNl  liy  ili*  (aundcr.  When  Ihe  moiUl)  uc  in  ■  pyof  'tate  to  ti* 
RHudcd,  oia«b»ir,scneroUv)iHifUudinaUf  J(UkFnlinl,uidUiua*|ifilie<l'ni  ihe 
motdiLwiil  pT«sied  ilo»a  inio  Um  towtdalttff  or  wiul,  MueoatplMvly  tolvuva 
tia  Ibnn  iadonled  on  it,  wlikli  miut  be  trty  urcToUjr  looked  lo,  and  fx^minnl 
■ninnWlir,  to  ico  that  tb«te  arc  no  iiuU  IioIcb,  u  emiy  poK  in  llio  iiKlcnteJ 
Mmd  muit  be  a  pofect  c*iii«o  of  tli*  nwd(4«  iiitiiitiiud  tad  pntMd  into  it.  If 
tt  thotild  cot  be  found  porfccU  ntv  Hud  rnnit  be  added,  and  tlte  model  n- 
indriitcdimdpn3<pdiniott,titl  illc>vnit<iinpT«nioniii«Blatoprop(TtD  nwcive 
tile  metal.  In  ihs  sain*  taaiuior,  utbtf  modol*  bund«d  (^  b«  fuundad  ou  tfa« 
Mm«  (nb!o  muit  bo  prepared  and  iDdontod  into  tho  Msd.  Whon  Ibo  labia  It 
completely  Tciiidy  for  the  molot  it  i«  Hm«d  away  to  the  raelter,  who  bimwir 
exDmaaM  it>  »tM»,  and  alto  ilia  canwot,  and  wbo  layi  alon^  th«  mlddl*  of  the 
KMold  tbo  half  of  n  lanall  win  of  hcaai^  whkh  he  prcaca  into  the  latiil,  ao  ai 
lofonn  a  tmall  cbannd  for  iheoMitedbmailo  flow  in,  and  wbiob  b«  ternii  tlie 
iWBter  JFt  or  canal.  It  is  bo  dhpaaed  m  to  tuuvt  tli<>  li^d^e  un  ono  till*,  nnd  (u 
enoiij^fi  («  T«««l)  the  liuit  palinn  oa  the  other ;  from  tiiii  ii  made  •everal  lawar 
jet>  or  brancbci,  cutcndine  (bcnuctvci  to  cocli  pattern  on  the  table,  by 
wUidl  mnuu  llie  fluid  metal  ii  conveyed  to  all  the  difToninl  indtal«d  inprw- 
■lon*  rcipilreil  to  be  ea*t  on  (ha  Ubir.  Wheit  ilio  wiitk  it  *o  Ui  forwarded  i( 
■  deemed  roidv  for  the  foundry ;  but  previoutly  to  thi*,  ibc  whde  i*  tptiuUod 
onrvr  with  nUI  Just,  and  when  it  ia  ao  apricUod  tha  table  i«  plaocd  la  an  onat 
of  nodemia  lenporaltir*  till  it  get*  dry,  oi  in  a  Hate  wblch  b  deetnod  pramr 
to  irrcivc  tUe  melted  Iffoat.  Tiie  fint  table  being  tfauafbrcooiplelei^  itiaeitMr 
lurncd  upside  down,  and  the  mouldii  or  pati«nu  taken  out,  or  Ibe  motdder 
btgini  ta  jatyma  another  tnbl#  «x(icllv  elnilat  ia  ilie  om  Ii«  hM  Juat  cont- 
plMed.  in  whieh  ha  indcnia  and  prciia  the  otiier  half  of  the  mould ;  or  be  tunia 
the  labia  already  Cniihcd,  coaluiui^  the  fint  half  of  the  pottcrni^  u(>iido 
doitii ;  GiTvriouafy,  bo««Tcr,  to  doit^  this,  it  will  ba  neCNW)?  tot  him  tu 
lootcn  the  pattern,  which  ia  fixed  in  tha  land,  a  Ultlo  all  round,  with  any  ainatl 
iiulnuiient  that  will  open  away  tlie  land  from  ill  ed^^  in  order  to  Ha  coniag 
<uit  of  the  table  mar*  eoiily.  Tbia  eoanoiDy  in  fbundine,  of  making  «n« 
half  of  rack  pattern  to  be  eatt  auawtv  IIm  puipoM  of  the  wliute  paitmi,  ia  a 
very  common  ptoetioe  m  braaa  foundius,  (uid  enable*  tha  maiiutactnrcr  to  teO 
hi«  good*  at  a  muob  cheeper  rate  than  lie  would  otherroe  h:  enabled  tu  do  if 
lio  waa  oldigrd  te  have  a  lull  patleni  of  all  goodl  to  b«  fbundod.  Whea  ha  bw 
looamod  the  und  from  about  the  f  aitetn,  and  tokou  it  out  of  the  llru  table,  Uia 
work  M  proceeded  in  of  pnponnfc  the  eouiUeipart  or  other  half  of  the  mould 
with  the  aame  paltomtOT  otnerwwc^and  in  a  name  cxscily  oartv^oBding  with 
the  fbrmer,  oxwjiling  only  that  it  b  prepurvd  with  tmall  pin*  l»  tntec  lioloa 
which  are  mode  in  tho  ftrtt  Iwlf  of  the  model,  to  twcuro  them  lagetbl 
When  thia  oouattipart  table  hoi  bctti  liniilicd,  and  all  the  paKcroa  indMltd  I 
Iho  Mild,  it  it  canied  lo  iboniiiiier,  who.advTralargiBe  iheprincipal  Jwtof  I* 
rounlerpart.  and  making  the  croai  jcti  to  the  VHrioiu  pattern*,  aiiil  aprutkU 
theu>  aa  before  widi  mill  duit,  it  is  ul  in  the  orm  to  bo  aufflcicutly  dried  I? 
rMetiw  iha  liijuld  ro«tal.  Wlien  botli  p«ili  at«  uiflieieiilly  dry,  tliey  amjoinnl 
lojether  by  tho  pini^  attd  to  prerMit  ihoH  Ihrni  beinc  forcod  open  by  tho  prowum 
or  iba  liquid  meloX  the  tablca  an  fuftbtr  accuTcd  liy  acrvwod  boila  or  wedgea, 
^M  fuinsM  for  OMJtlng  la  lemewhat  oinUlar  to  a  (milh'a  forgt,  wilh  a  chimney 
orcr  it,  nnd  a  pair  of  larga  bellow*;  tho  liporth  ii  of  maeonry  or  brlckwurfe, 
MCUTcd  by  an  outer  rim  of  iron.  The  firc-plocc,  which  i*  in  the  renin,  ia  a 
nrily  of  Vila  IH  inobaa  iquare,  and  reaching  down  to  the  Ooor  of  tlie  liiun- 
dry.  The  lowntpait  of  till*  cavity  contliliitettliraiili-pltundair-ehambtr.  and 
ii  dirided  from  the  unpcr  portioji  by  an  itun  (^ratinK ;  un  lhi>  tho  fuel  t*  dojio^e 
in  tlw  centre  of  which  it  placvd  n  oovurrd  oniciUe,  conininiaK  the  tnc 
mdat  fiMon,  which  n  accaloralvd  by  keeping  the  fuel  in  which  it  ii  oomfJe 
Inbt4ded  in  virid  oombuation  hy  tiio  eontiiiuod  notion  of  tbo  boll«w».  When  I 
Auionrbpetf^t  tho  onieiUe  it  withdrawn  from  the  fire  by  the  cojlcr,  with  a  p  .. 
of  long  tonga  odanlad  tegtipo  it  liniily,  and  wilh  which  he  ponn  into  tlie  maater 
Jet  of  each  mould  until  tlKy  arc  lillcd.  Aiaoannaibit  iadonowau-rltajirinkltd 
over  the  tablca  lo  taol  and  lU  the  inedJ ;  after  wltjch  the  lablm  an  uanMeiini 
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muA  (lie  new  cauiap  uk«it  out,  to  W  flnliJiml  1^  Aling,  tcourinf;,  Inmislibg, 
tiimlBg,  Arc.  M  iIm  work  may  tr^itt.  The  land  u  now  Ukrii  oul  of  Ibe  ItatMM, 
to  )io  w«rk«(l  ap  again  (or  the  next  fmIiii;  ;  by  rvpeatcd  uni  llio  uad  boocnlM 
Mock,  liy  t!ie  ctiiKoal  oeUected  (torn  tint  foundry,  which  doc*  not,  liMrever, 
unfit  It  for  iltrthir  0m]ilo]naeiii.  To  nduee  tbo  expcaM  Mid  vciybt  of  ^ilng 
luge  DiajoM  in  (did  BMlat,  ncoono  b  often  bad  to  forming  ihtm  hoUow, 
wliTah  proocM  it  dintngniahod  bj  tha  Unn  e«r«  rMli^  at  li  It  iiicawaty  lo 
liave  ■  ton  or  l>t«rt  mT  Mail*  the  ihaBe  of  the  extenal  fonn  of  llie  pattom. 
Tltu  coto  ti  umalty  nade  «f  cW,  imxed  and  kneadrt  vilh  cruciMe  dvil,  and 
li  Mtpmded  ln>  wirei  m  Ut  pun,  with  n  ipace  srouud  il  to  ttctivc  iha 
iBPlo) ;  in  iomII  ortjelci,  bovenr,  il  u  maul  lo  lill  up  the  ifate  by  coating  th« 
core  lo  that  «iltot  irilh  nx,  which  mFlta  at  iW  mol*l  flow*  to  (upjiTy  iu 
place.  Wlion  tlio  paittm  la  of  a  coisplicalcd  forsi,  abd  a  difficulty  mMD  in 
gcttiiM  out  tbo  core,  It  i*  utuallv  atparatcd  into  anvnil  pieo«<,  which  aie 
Joined  Hgethtv  alter  bring  cot.  In  manv  at  llio  Binmlnghain  mamiftctarai 
tha  eoiM  OMUEiy  to  imichuf  the  pattacn,  Ibat  tha  mtul  left  it  not  tliiohtr  ikan 
■  tlrillinf .  "no  bniincn  of  a  mm  fonndor,  caBtrary  lo  that  «{  an  iron- 
bitndcr.  exttnda  to  tha  dniahing  of  dio  ortieWa  he  oaili;  and  sot  onljf  lo  llili^ 
but  lo  (h«  nuuinraetnro  of  faran  eoodi  that  are  not  c«>t  or  founded  at  alt,  hdng 
iiMdo  entirdy  6oni  wrooghl  or  toUiid  ntctoL  A  large  pioponian  of  the  Bir- 
minghan  maaulacturre  of  v^intl  bran  votlt  it  funned  out  of  theet  uwtal,  by 
pranure  bMweeii  die*  afbv  iha  manner  of  ceaning ;  m»A  goedt  an  In  eon- 
aetnieneo  cbeoply  nudti  and  fieqaently  aic  iBpntaed  with  very  iMldul  and 
dalraraie  deeMa.  Tbe  catUn^  when  takoi  out  of  ilie  ouid,  huie  fini  lo  be 
tkanod  up  aiM  oomplettd,  sa  they  are  aeUom  ftwo  ftoni  d<fecU ;  iIm  oatet  aru 
liled  otF,  uid  the  «maU  caviliM  filled  up  wilh  anMal  or  totJor ;  ifacy  ore  After- 
waid*  finbhed,  acocidiiig  to  the  noCun  of  the  article,  by  filing,  turning,  bur- 
ndliing,  and  lackeriac.  Tha  topetieT  Undi  of  hruM  verk  are  gQdeiL 
which  preiorrei  them  bi-ltcr  than  ucLer,  and  consiilutM  iho  article  coUod 
or  moll. 

In  the  founding  of  ■IbIiki,  buita,  &e.  thn«  tbingt  in  nattioulor  require  otlcn* 
tieti ;  namely,  ihe  mould,  the  wax,  and  (bell  or  mat,  like  biMr  mould  oe  cotv, 
*o  called  Irom  bring  In  Iho  middle  or  heart  of  the  itatua.  In  pcqioriM  iha 
core,  the  moulder  iare^uirfd  to  give  it  Ihe  Mtitude  and  contour  of  ibe  &iMn 
intended  to  be  founded.  Tha  luo  ef  the  core  i*  lo  aupport  ibe  was  and  tMl, 
lo  leMen  the  weiobl,  and  eavo  the  tnctat.  The  taw  u  nudo  and  rmiiod  on  an 
Iron  grale,  luBSoinitly  Mrong  lo  euitain  it :  and  ii  U  farther  tmngtbened  bjr 
hen  or  rlba  of  Inn.  The  core  I*  anad*  of  (iToiip  iiuiifr's  clay,  icmpend  wftb 
wvlert  ofid  mixed  tip  with  baia»dung  and  haii,  all  kneaded  and  JDoon**"'*''*^ 
togetbte;  with  thia  it  ia  nodelted  and  fiwhkoed  preiiowly  to  Ibe  icKlntar'a 
laying  over  it  the  wax ;  eome  n»auUere  um  ptiaier  uf  Pari*  and  aiAed  brick- 
dull,  mixed  UffMbcr  triih  water,  for  their  core*.  He  Iran  ban  wblch  wipport 
the  core  ore  ao  a^uiied  that  they  can  be  token  front  out  of  iho  figure  lAte  il 
it  founded,  and  ihe  hole*  era  mioTod  br  adder,  Jto. ;  but  it  i>  neceeaary  in  full 
■iied  ^uTta  lo  leuTe  MMoe  ot  tba  iron  W*  attxed  to  Ihe  figure  lo  »U»iy  it* 
pn^biig  pan*.  After  tlie  core  i*  finitbed,  and  got  lolerablr  firm  and  dry,  ih« 
operation  ot  laying  on  the  waxen  coeering  lo  repreeent  the  ligure  i*  prerormed, 
wliich  mutt  bo  all  done,  wrought,  and  fiuihlaned,  by  llie  MulpICT  himatlT,  aiid  by 
liini  a^jiuled  to  the  core.  Some  eculpion  work  the  wax eefAnlelyiandafUTVATd* 
dkpOM  and  arrange  il  on  tb*  ribs  of  iron,  filling  op  llie  void  (pace*  faitbe  middle 
■ftnward*  with  limiid  phaier  and  briek-diut,  by  wUdi  plaii  die  oora  li  made  a%  oc 
Inpceportion  t<vine*culpior'*pi«gre**iii  WOTkinglbowoxmodel.  Coreinuclba 
taken,  liuwover,  in  ittadelUiig  ibe  wax  in  both  rurn.  lo  make  it  of  «n  naitbem 
wbetaoee,  in  wder  in  the  metal  bel^t  w  m  tha  work,  of  wliieb  iho  was  1*  tU 
pforioua  reiwwntallve.  When  ihc  waxen  model  ii  finiiheJ  lo  Ihe  mce,  or 
•daptod  and  flikd  afterward*,  enull  loboi  of  wax  are  fixed  perpendituhulv  lo 
it  froBi  l«a  to  botlom,  lo  Hrew  not  only  oi  ieti  to  oenvey  the  wrJlrd  inctol  lo 
all  )i«t<  of  llie  work,  but  a*  rent  bolei  la  allow  a  pa— ge  to  llie  air  genwaled 
by  the  broteil  bran  in  flowing  inlo  l)iu  mould,  and  which.  If  nol  odmilted 
ntdUy  10  txape,  would  occMioii  w  mu<b  diiurdor  in  it  a«  would  miicb  iiyun 
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the  b«aul]r  of  ilw  woik.    Seulplon  Mljuti  ilio  majbt  of  tli*  ugtal  muirMl  m 
tliw  kiuil  «r  roundw^  by  tW  wax  ulua  up  in  Hid  nwiU.    Oiw  pound  of  wax 
Ml  emplMwd  will  reooire  ten  ponndi  of  Metal  to  aoeapr  iu  qiace  in  tlM  oaifr- 
in;.    Til*  woHi  hBnnf  adncmd  In  pM^roM  m  bri  will  iMir  rraubw  awerinc 
will)  •  (tiMI.   ThU  <OBmii»  at  a  kind  of  ooU  laid  over  lb*  wax,  wUcb,  batag  I? 
n  mH  naitire,  toaoljr  (akca  and  pnwervc*  the  irapMHica,  whkli  il  ailawafda 
communicate*  to  (be  metal  upon  IM  wcupylng  tM  placs  of  tlia  wnc.  wtiieli  ia 
boiwt4n  ibo  ihell  and  core.    The  ahcU  u  cocipcwtd  of  chij  and  whil«  crudbis 
diB[,««DKraund,Mrccned,  and  mixed  upwith  watertoUweonMtlMMeaf  pede^ 
liki!  which  it  il  latei.    The  taoidder  appli**  li,  li)r  l^lag  li  over  the  wax  witji 
a  caiiMl'ii  hair  or  olbif  aoft  pencil,  which  will  tequire  ogM  or  aIm  ilmei  going 
OT«r,  allowiag  it  time  to  d/y  betwMn  each  nocewra  eoat.     After  Ibia  «oMJi^ 
il   Rrni  npon   the  wax,  and  wklA  b  mod  eolj'  to  prvtoel  It  tnat  iboaa 
which  nro  to  foUow,  Ibo  aocond  part  or  ooaling  i*  made  op  of  coBiaon  mt^ 
mixnl  with  hone  dung :  thu  ii  tpraad  all  ovn  the  inodel,  sad  ia  Nch  (Uek- 
n«a  ai  lo  wltltwand,  In  aonM  moaiun^  iho  wnietit  of  th«  ntMaL    To  ibti 
coating  or  impeadon  i«  added  a  third,  oaim{KiMd  MnioM  wholly  of  dwi^  aritli 
n  proportion  of  earth  mKoient  only  to  render  it  a  little  more  tei^h  oad  ftm 
whHi  UMd.    When  ibit  b  tolersUv  dry,  iho  ihell  Ji  flnlibed  by  loying  on 
•evend  mora  coala  or  imptMu'eni  or  the  same  compnition,  oiade  etroag  and 
Rlill'  by  Mt«et<ire  working  with  the  haad.      Whi^ii  tliii  it  finiAed  and  fa 
deemed  adequate  to  (uaport  tlio  hoatvd  mMal,   it  ii  flanher  eecured  aad 
alMngtheMd  by  iirrcral  bondi  or  hoop*  of  iron,  bound  roaud  JI  M  kImuI  lix 
inchet  ftont  each  other,  md  foitened  at  bottom  to  the  gnUe  on  wMdi  ibe  ilaiua 
ttands.    Abore  the  head  of  thr  atalue  ia  mada  an  Iron  clrda,  tar  the  MPpeaa 
alioofcouAnlngthpibcllaad  Matue;  tolhiieirde  thcliaopiara  ftutcnaj  otUif^ 
It  may  b«  nuiudcnrd.  nhrn  (he  anouldini;  hai  nrriircd  at  ihii  itotc,  lo  be  in  « 
eundition  (o  rrarivi'  tlie  invlcnl  m*tal ;  but  it  i«  not  *u  cxaotly,  ak  will  M«n 
nppMT.    The  mould,  a*  hu  btm  bc&iro  obacrvcd,  i>  m^c  upon  au  iron  grace  t 
under  thii  erale  ii  a  famact  and  flue,  in  whicli,  at  tlii*  ptriod  of  the  work,  a 
moderate  we  it  to  be  mnite,  and  tlia  •perture  of  oonoMuicBlian  therewith 
itopped  np,  80  aa  i«  lceq>  fn  t)ie  haaL    Ai  the  )imi  fattfaaeta  and  btgia*  la 
Cpenia  upon  tho  mould,  prrpamticm  muat  ha  made  to  allow  of  ibo  wax  runaias 
freely  (torn  oat  of  tbc  ihell;  fix  ihispurpaeepipM  uv  coatrrved  at  the  bina^ 
the  mmdd  so  that  il  may  run  gently  olF  and  tbroufih  theae  pipe*.  Ai  aoea  M  it 
b  all  run  off  the  pipe*  are  mccly  niappod  tip  with  earlb  to  provanl  lb*  air 
enlmng  them,  frc    When  tbb  i*  done  the  anell  i*  surronndcd  ti*  any  moUer 
Ibat  baa  aon-coDductuig  propritiea — far  inalanMv  i>ivi'>'»  of  bricx  nut  roinid 
and  pUed  an  of  good  thicknawc  ateurod  byaarlh,  will  uinvfr  tlte  end;  and  the 
whola  ihoiuld  be  finally  cc«.tcd  oattido  with  loinn  oi  a  further  protMtion  la 
9t«tp  in  the  lieot.     AfWr  ibo  ihcU  ia  adeqaately  aurrounded  inth  maleriaU  to 
keep  olT  the  offtct  of  llio  nir,  ih«  lira  la  tlia  fumaea  ia  augmentad  lUI  Melt 
time  ai  both  tbo  moticr  vatTDundisg  Iho  >bell  and  it  aba  bccomoi  rod  boU  and 
wliivh,  iu  ordinury  eircumttoncin,  will  take  place  ia  twanty-four  bonia'  time  j 
(he  lir«  [«  Chen  cxtingiildlied,  mid  tli«  whole  albwad  to  ooM;  ailar  whidi,  ^e 
nutter  which  haa  bean  packed  round  tha  *htll  m  taken  away,  and  iu  pli 
cccupied  with  aaith  moiiirnrd  and  etoiely  prnied  to  tba  mould  ia  order 
make  it  mora  llrm  and  ttpody.     It  wiB,  wbea  hsring  advaacfd  to  far.  be  la 
■tate  to  Tccoiva  Iliu  ine)t«d  nictal,  to  prcpara  which  for  the  cattinc,  a  nwi: 
la  made  a  few  feet  abov«  tho  one  employed  to  beat  the  mould;  it  i*  tatt 
like,  an  oven,  having  three  apertune^  one  of  wbidi  is  for  a  rent,  tlie  oilier 
admit  tho  M,  and  tlio  la«t  lo  lot  tho  inelwd  metal  How  ibrougli  and  out  of  I: 
fomace.  Thu  laal  afwrlata  ilieald  be  kept  vcty  dmo  whiltt  the  metal  u  (iaili 
when  il  fan  arrired  at  that, Rota  which  b  deemed  proper  for  runiiing  it  ii 
the  ihon,  and  which  la  known  tnr  tha  qnick  (eparatlon  and  aacape  of  the  cine 
of  the  brui.    A  liiilotiibf  b  laid  tacmvayitiatoaBMnhMiwariB  baiin,whicli 
I*  ftxodaporer  tha  too  of  the  mould;  into  thbba«n  all  tho  large  bTancbci  ftom 
the  icti  enter,  and  nan  which  b  miveycd  tha  metal  ialo  all  pari*  of  Iha 
mouJil.    He  jria  ara  all  itopuml  it]i  wiili  a  klud  of  pbu*>  which  arv  kept  daw 
till  tho  UmIii  which  il  Iu  ui|>t>ly  tli>.-  laclol  be  fidL     Wicn  the  fiirnoce  b  Snl 
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of«»ei  tar  tUa  porpoM  the  m«tl«d  bmu  nib«*  fonrnnl  likt  a  tofroii  of  tna, 
nsi  M  jHrenoitod  mn  tntaiag  Biif  of  ilio  jtti  bv  tliu  plii^,  (ill  tho  liuin  u 
raffldcBlljr  fuU  to  Iw  ntiy  lo  Main  «illi  tlw  mould,  and  vhich  U  i»tf«mod  m 
wbra  th»  Itm*  it  eoMUiiu  i*  Mcqiulc  to  the  wpplj  of  ftll  tli«  jcU  at  oaet, 
upoii  tihiclt  occuiuD  III*  plun  from  all  of  item  arv  witlulrawii.  Tlw  |iuin 
coiudit  of  a  luiic  iroo  tod.  villi  o  tw*d  at  on*  ond,  cnMklo  of  filliag  tha  whole 
dbiMUrofM^lubb  The  hole  in  the  fiinuoe  in  ahieD  themdicd  iDttoliiron- 
tabed  b  opened  with  a  long  ptK«  of  iron  liltod  on  llio  csid  ot  a  pair,  to  allow 
of  ih«  (uraaM  maa  keeping  at  k  dbtanee  ftom  It,  u  mtay  aedd«nU  occur  by 
(he  iwl  hix  nxtsl  eooijn^  W  eootact  with  t)w  air,  poitintluly  if  H  be  damp,  in 
which  csac  the  moat  riolent  cxptosioiH  take  place.  The  ktalit  it  filled  aiioBat 
iu  on  inaUnt  adWr  the  fiunaoeptiK  Uwithdrswn,  and  the  Motal  b  ibm  Im  i>lo 
(he  Mrnal  jet*  coniniunleating  with  lh«  modfl.  which,  wh«i  thty  liaTf  emptied 
ibfiivM-lvci  itilo  tLn  *hi:ll  or  mould,  (be  foundiiig  i*  finithed  in  w  br  aa  Iko 
caaline  i>  oanecnxd.  The  rat  «f  the  wotk  i>  coioplcttd  bj  the  Hwlptor.  who 
lakM  U»e  new  bnw  bmm  from  out  of  ilie  mould  and  wirth  in  which  it  was  mi- 
compaaMd,  Mm  off  Ine  |t4«,  and  mwln  and  rOftariE*  ibo  parti  where  r«i)uit«d. 
IIU  loali  for  (hit  purpoae  coniut  of  chiicti  of  vactMii  uei^  gtAVttt,  ptinefac^ 
lUoa,  Ore 

In  carting  eolMatl  alatUM  ■  Minevhat  dilEtctBt  tnode  ia  inmuni  than  iha 
out  alrMdy  lUaefibad,  and  ibi«  aiiwa  wholly  from  the  riMv  It  bdng  found  itiiil- 
cult  to  icniovo  the  meulda  of  vucfa  colooaal  ■aoAt  i  to  oinialo  thit  diJIieiilty,  it 
ia  worked  nnd  povpaied  upon  the  ipol  where  i(  is  to  be  cut.  There  are  iwt 
way*  of  BcrfurminK  tUt,  &iul  Mm*  Ibunden  prefer  the  one  and  >o«a  tlie  other 
By  llie  nr*l  pbf,  ■  aqnarD  hoJo  i*  dtw  into  the  earth  aoMeiAat  Imor  than 
wenlcl  he  requirrd  for  tho  m«dd,  and  tia  tidca  an  htmincd  up  «iui  brick- 
««f  k ;  at  ill  Dotiotn  »  formed  a  holi^  Mow  the  one  alroady  prepared,  aa  b 
furnace,  which  onM  bt  built  up  with  hriokwork,  having  an  apertuM  mnde 
outward*  inlo  auothci  pit  prrpftrcd  near  it,  from  which  (he  fud  la  put  Inia  (h« 
fltmace.  1'lic  (o^  of  the  lumaoe  in  the  fint  hole  ii  (wvered  by  a  gT»liii(C  nf 
iiwi,  and  on  thi*  w  mouUed  and  placed  the  caie  of  the  ttalue  (a  he  caal,  and 
alio  it*  waxen  coadMg;  iu  iluine  which  th«  nmo  proMa)  h  oWrved  1^  the 
tculjilor  u  that  alna^  dcKTi!j<M.  Ni>«r  iho  edge  of  the  lar^  pit  in  wliioli 
th«  modfl  i>  placed  ■•  erected  the  fomacc  to  molt  iIm  metal,  and  which  i* 
HmHar  to  the  «a«  already  d*i«ribed  U*  aocoHMin  flgars  caslinfc  except  brine  "^ 
larger  diinetiilMi* ;  It  ha^  lika  thai,  thtM  npattiDaa— eae  for  putting  in  the  woodf 
another  far  a  rttt,  and  ■  lUid  to  ran  Hi*  mcIbI  oat  at  ^'  the  aocood  plan  M 
Imutditig  coloanl  fignn*)  it  ia  tlioucbt  aufficicnt  to  wnk  the  model  ahovo 
ground^  adopting  (he  aamo  nod*  with  reopeot  lo  ■  laroace  and  grate  vndet> 
nanth  l(  i  Mr  wheilier  under  grownd  or  «hn*o  it,  to  keep  in  the  heat  wlien 
drying  the  core  and  melting  t£e  wax,  it  the  rnd  nwre  particularly  Hught; 
to  do  which  in  the  mott  edeoWal  way  four  walb  of  hriekwwk  «*«  huUt 
np  raund  the  model,  in  tho  middle  «f  which  it  fixed  tho  Krnte  and  furnace ; 
and  on  one  ndo  ahoec  u  fosmed  the  maat  of  building  inteiidMl  for  the  Aimacp, 
which  i*  to  be  aMToprialed  to  the  mdlinff  of  the  inolal.  Wlien  lh«  whole  ii 
iinialied  and  ready,  a  fire  ii  nude  in  it*  sre-plaee  under  the  core  of  th«  moikl, 
and  kept  up  to  a*  M  pradnoe  a  modetalo  heat  to  dry  the  caie,  and  ahM  lo  moll 
the  wax  front  off  it,  wluch  run*  down  by  mbce,  ■«  ha*  been  befbr*  rematk«d, 
a»d  indeed  no  diSmnoe  whatertr  takea  place  in  ench  fonndii^,  oaDccpt 
every  iMng  helae  upon  a  kmr  a»I«.  When  the  wax  i*  run  off  and  the  fin 
extuigttlihiiid  in  i&e  ftmace,  htieba  aee  filled  ia  at  randmn,  dlher  inlo  the  bole, 
if  Gmnding  under  ground,  oe  into  the  area  betwetn  th«  walh^  if  above  ground ; 
eftcT  thi*  la  done,  the  lire  in  the  furnace  it  again  lighted,  and  blown  tip  and 
angmented  (111  luch  ttm*  a*  b«<b  the  core  and  bricka  are  of  a  red  heat,  when 
th*  At*  b  igaiii  extinguitbrd,  and  the  whole  ii  loll  to  cool ;  and  when  moled, 
the  farieka  ai*  i«mo*M|  and  all  b  cleared  awny,  and  the  ipneo  i^ain  ooeupiod 
by  mobiened  ntrth  to  aecure  and  ateady  the  model.  Nothuig  now  remauu  bnt 
running  in  the  naeta^  wUtli  I*  performed,  a*  haa  been  brihir  detcrlbed  fbr 
■mailer  founding*  ef  atatue*. 
The  eaiting  of  gun  b  perfbemcd  in  the  moaner  already  dMcnlxd  bt  itslua*. 
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eientinji  thai  no  cms  b  r*qulrod,  (I  brine  ctui  totld,  uil  Ar  ntity  mtifcij 
biTKl  oui,  during  whidi  operation  ih«  fpiB  u  tunrd  nitd  lioiilitd  uo  Uia  ouulde. 
(S«c  CtMKOTi,  a;(l  BoKiRo  M.icuii'it.^  Tli«  conpaaltian  af  ubicli  oniwn  ta 
ToriMd  in  thii  country  a  10  Ibi.  or  Im  to  100  Iba.  of  copper,  wtieiw,  in  llw 
braM  of  rtaluB).  xine  it  ciwploTtd  lttitc*d  of  tin. 

ftf  Jtitj;  iM  AregtM.— Tho  &]rpiini  bsonxo  maiiitail,  McDtding  to  BMCui. 
of  t>o-tlimli  bmu  and  tmo-tliiiToopMr.     Ptiny  mj*,  that  ifae  OKcian  biMtie 
■*M  fonnod  hy  uAdiag  one-tcnib  lead  and  ooe-tweiUMlli  rilivr  la  th«  twn-llUnla 
of  brMi,«iid  tlw  eoo^itd  of  oefiper  ofth*  Egyptiaa  brOBM;  nnd  that  iKii  «u 
ilie pconortian aftcnrsrda nifela um «f  by  thcRoaaan  ttiluBriM.    Tbr  modtrm 
bnmM  M  oommoaly  made  of  twtHfaird*  ^fprn,  Rtted  villi  ooe-third  of  braw ; 
■nd  rrvvnlly,  oir]a|[  1«  lb«  f^t  demaad  tar  anuinanls  and  ittoMirt  ftnnitura 
«r  ihii  alloy,  load  and  aine  bi  ibiuU  nnwoniea*  hairt  been  added  to  tbe  copper 
uiil  bran.    Tlieu  addilian*.  it  ia  uid,  ineccaM  lb*  fiuiliilitr  oT  ibt  alloj',  and 
(bciliUitD  tbo  prooM*  of  catling.    Bronae  eaitinj  ia  amplo)^  in  fonninc  eqnca- 
Irian  ilMue^  eolcMMland  otiwr  llcuna  1b  alio  nlievov  to  adorn  pablkpMCei.  il» 
pmlbr  lint  finely  conlraMing  vith  the  ftone  or  matUe  «f  atvhAecUiK,  etp^ 
cially  wlion  iha  aniat  diipUn  laMo  in  hia  dMien  and  ■kill  in  hw  rxivutiiciR. 
TIte  casline  in  bronu  is  performed  In  iIm  (bllowuig  naniicr :  6rM,  ihc  Rgutv  or 
paUern  la  bo  cut  nnut  haT«  a  moitld.  Mid  tbif  i*  |ircpaTed  and  bid  on  >  plaalcr 
uui,  ptenouil^  vrought  and  flsiihod  by  ibe  acolpur.    Th«  noidd  i>  auidv  of 
plotter  of  I'Uit,  moHteaod  villi  valor,  to  vbicn  it  added  bridi-dutt  in  tlio 
pruportiou  of  one-third  of  the  former  to  tvo-third*  <d'  lb«  initer.     Thb  b 
carcrully  Inlil  oo  tbo  mould,  vith  aUMigtb  in  proportion  lo  tlio  weight  of  nirtal 
inlended  to  be  uud  in  ihe  (bnnding.    In  it*  Juinla  (hould  be  cut  •null  duuuieia 
Uailing  upwadlB  and  from  diOctcnl  ptuu  of  the  iiilerual  bullow,  to  aDov  of 
vent  for  llio  a!r  tu  Gica|<c,  lu  Ui«  healed  mMol  tons  In  iii>on  ifao  dmuU.' 
A  tlun  byer  of  cUy  diould  Iw  ifiread  OTor  tbo  iuidc  of  it,   and  of  tbo 
Ihieluau  vbicb  it  ii  intended  the  bmsM  ahould  be.    WtlblMlde  of  the  clay  n 
fiUiKg-uji  of  plaitct  and  brick-dual;  In  the  nropcniou  aa  btftire  deKilbed,  irlll 
be  nquircd  ts  eomnoae  the  mvoj  but  if  the  vrork  to  bo  taat  be  Urgo.  Ufuro 
the  platter  and  btMk-duat  are  ponred  into  iha  mould  to  fimn  ibe  <o*e.  a  tkeletun, 
oamputed  of  iron  h»n,  at  a  tuppoit  for  the  figure^  tbould  be  pnpaMd  nnd  llxnl ; 
after  vhich  Iho  fUUag  i^  of  tho  oore  may  ha  proceeded  in.    Vihai  thk  i*  done 
tiM  mould  mittt  be  opened  again,  tho  layer  of  clay  takttt  oat  of  it,  and  the 
core  thoroughly  drivd,  and  even  bunied.  vilb  a  cliarcoal  fire,  or  rith  Hmv  ; 
lor  if  the  Ivou  dump  remain  the  cast  will  be  blown  to  nbcea  vhen  the  but 
raclul  omM  in  contact  vilb  it.  in  niftnin|[:  it  into  the  monli^  and  tbe  verktneit 
oni|>loyed  about  ihe  work  be  siiumed  oi  killed  br  the  diipeniaa  cf  the  b««l«d 
b(an(«.    After  tlic  core,  Itc  liai  botn  proptrly  dried  i>nd  k  deenwd  ready  Jar 
tlic  work,  it  thould  be  laid  in  the  mould,  and  siippottod  in  it*  idsee  bv  theft 
toda  of  bronxc;  whidi  ibould  run  through  the  mould  into  ibe  core.    All  bebif 
M  for  advanced,  llie  mould  ahould  be  clad  and  bound  round  with  lion,  of. 
■trenglli  pronurtioaala  to  tho  liio  of  ibe  work  lo  be  entt;   after  whicb  IlW 
iiMiiU  ahould  be  laid  in  a  ailuation  (or  twining  in  tho  matalt,  and  nuti  ba 
aupported  for  that  ptirecw  by  brickai  Ac    <ir»ai  cut  tliouM  be  taken  iha 
tisry  part  be  perfectly  dried  before  any  metal  be  niii  into  ihc  mould,  or,  aa  1 
breii  bi-fure  obaerred,  the  moal  fatal  conacquentci  will  nritL-  tu  llioie  who  nu , 
be  aljoul  ibo  worL     A  clinnnel  mutt  be  made  from  tlui  furnace  in  which  ilia 
melted  nietat  it,  in  order  tu  lu  running  lo  the  prineiptl  jcl  of  tba  mould,  and 
with  a  dcacGOt  to  proniotc  iu  flowing  rapidly.     Tbe  jttti  fumaoct  ftc  Ac.  on 
nil  caubived,  at  hat  bopu  befure  (iMcriuAl,  for  culiUR  Jigurai  in  brtMb 

/^Nouiiny  of  /row.— Owing  l"  the  immBUt*  dnaand  w  catt  iron  in  n»osl  i 
our  gratt  public  worki,  *ucb  m  brldgva,  rul^mad^  coluaana,  ^tdcn,  fencet,  gi 
and  valor  pijiot,  houie-building,  Crainng  of  nucbuieey,  anil  Innuinerabl*  obffcn^ 
of  leti  majnilnde,  tian  fouuduic  boa  bMoino  one  of  tbo  moit  tutercoiqg  and 
Impottant  of  our  national  moBiwoturct.  VThcicver  a  fouadty  it  to  bo  formed, 
a  dry  uiuatlon  thould  be  aeleetcd  for  il,  a*  dompnom  would  letally  prvtent  any 
tiling  being  catt  with  tolerable  aceuney,  botidte  rendtriiig  the  bunding,  in  ancn 
placet,  dangctoua  lo  the  workmen  employed.    The  floor  of  a  building  for  tfaia 
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iH»tnr«  kliould  be  absnt  tea  Tupl  <l(<t^i,  uiil  cnmpu«ail  ufa  kind  uf  kMmjMod; 
•nil  if  Cbi>  place  aritrtod  iteo*  Mil  atniril  llili  conrmicnee  iuuimUit,  Ihe  gnwnd 
mutt  h»  made  boUoir,  and  nicb  laild  brauKht  la  £11  iib  the  vxnivMiMi.  I'hia 
loamy  load  u  Ibr  tli«  puf]KiM  of  burTinK  Iwrp  aould*  btntMh  iu  mirfiM*,  a» 
ibuL  ihv  meiaJ  maybe  Mnv«yed  lo  ihcin  bj' ebanoiela  or  wngha  hotlmctdmiiof 
ill*  Mnd,  and  thmuh  which  it  nuu  frnn  (b«  IWiiam  to  the  mMild  to  bo  caaL 
A  fbandry,  or  caitln^hoUKi  la  pmrldtd  «hh  a*  many  air  o«  Tev«rbti«iisg 
fkiraaera,  Ici  aidttkn  to  lli«  blaU  tonMM^  at  ii  n^uiroif  fbr  the  mImI  ef  iho 
wprlit  lo  bo  founded  «l  it  i  an  air  or  iwerfacruin^  ftirnar*  il  only  natd  om*- 
tiunnlty,  dither  when  llw  fntliJ  oMtWnad  la  iho  Uiut  toiiK*  l«  not  mflt«tcfit, 
nt  wtioii  th*  iftnlity  made  in  Ji  ii  not  proper  for  ibo  work  about  la  b«  cut. 
'rho  diB(f«Hoe  ia  ih*  ^ualilin  of  the  moult  arimn  fran  their  mntainiiiit  too 
miicb  or  (00  little  carbon,  and  Lhla  b  comcMd  br  tlia  founder,  who  mlxea  tbnn 
wllli  bvtttT  cr  rene  mcbu  till  thcj  m«  TcndcTM  61  for  the  [Ufpaw  required, 
(tnpolai,  aa  they  nt«  eolled,  nt  ilto  wnDlrd  fo  a  fmnadij,  and  are  aintilw  to  the 
iitiiit  Ainiacp,  exrfpl  being  of  aotnewhat  aiuller  cnfiMtty;  they  are  a>ed  to 
ntdi  inull  i^naniitlo  oT  mcu)  wheit  il  u  wonttd  !n  baitiv  ■*  f^  ivrorbaralMy 
or  UmI  funiKo  vill  lake  tnore  linie  in  ftUing  tW  «liai^  «f  nAl  than  tho 
Fiipola  do<\  by  rtaion  of  Ihalr  faring  of  In^er  eapicky ;  but  ilia  (btuidlng  by 
nijndax  roquire*  more  mnrhiocTy,  l^om  which  cirRimiUnee  it  it  not  w  wtll 
■•lapttd  lo  omwer  the  parpoa*  or  ihv  ftmnder  at  llii?  cinjiloyinenl  otf  a  irrerbi*- 
ralifiy  or  bliul fiiriincc.  A  much  grentnilockof  Sa*k>and  otbvr  ImplpnienU  it 
wniit«d  to  make  the  inoitM*  with,  than  it  reqnlrtd  by  tbo  coHcr  «h»  prrformt 
hii  work  by  mtant  of  rilher  of  the  olhrT  furmcn  ;  thtae  kisd*  of  fiimam 
are  dway*  in  nt«  at  Inr).'^  fniindrin.  m  al  cuch  pla^a  can  b«  nmiloyed  the 
wholo  cluirg*  of  inirlal  Ihcy  mm  CApabtc  of  coniaininK-  tn  a  Anmitry  wotkrd 
by  a  bloM  furaaee,  a  pit  it  tunk  at  a  cmrenjenl  diitanec  IVom  it.  nnd  the 
■nouMa  for  all  lar^  tLrUclcii,  tneh  m  p<l>M,  At.  are  placed  vrrticalty  in  it, 
within  rrneh  cif  th«  cnuip,  that  they  may  nc  miwil  m  lowend  in  the  [kI.  Thn 
mi-tal  i*  conrryrd  from  Ibe  faraace  by  a  cutter  or  traagh  mode  in  tbo  flour  of 
the  fonndry,  and  a  nnkll  iron  trotigh.  Kited  with  tand,  condoru  the  fluid  metal 
Into  tbf  mouldii.  'Phi*  nrlhod  cf  wrforming  fonndingi  at  largo  work*  b  an 
Inttffovtqnent  en  the  old  one,  f«hien  condiled  in  bm^g  ih«|iatiem  In  unij.) 
and  which  hai  eauatd  a  great  nviae  la  labaiir  nod  tone.  The  9iAt  for  tlu< 
■nftbod  of  cMtiag  are  (»unil«d  of  n«ii.  Il  I*  now  •  pr«clic«  at  moat  of  our 
lor^  foundrita  l»  Mbilituto  tand  for  loam  <a«tinp^  in  eoae*  in  ttUdh  there  arr 
a  ^Tvnt  numbfT  et  Brtieloi  of  th«  same  kind  to  lie  cut,  po  (liat  the  cxprnie  dI* 
the  flukii  brcntnm  an  object  of  no  gttM  Importance.  When  it  l>nf}<nii  that 
the  artielct  are  irJUicaU,  tbe  wnd  b  vetted  to  tmich  aa  to  render  il  tulSdrnily 
ndhciivc  lo  muke  it  mtntld,  and  rmirr  thr  form  ot  the  pattern  compMeIr ; 
ador  this  b  done.  It  If  aCKWary  lo  dry  the  moidil,  lo  pi«rent  anidenta  by  toe 
fotplntion  of  (he  hot  ntelat  when  niDninjt  the  cen ;  for  ihb  nutpoao  ttoTtt  are 
Hard  in  which  an  cipeal  and  iBoderMe  degree  of  lenineratsre  b  prodnon^  and  of 
a  capacity  adMiiate  l»  contain  ■  Eocd  namber  «f  taa  patttnt.  The  nHaldi, 
when  Ttadr  to  bo  dried,  are  placed  upon  a  carriage  adapted  to  (he  pwpoie,  and 
on  which  tiiiey  are  aTTan)(vd  and  conveyed  to  the  oren ;  and  whm  dry,  wblch 
ganeralty  liapnont  in  abont  hatf  an  hour,  they  ni«  wlibdtawn,  and  a  new  te< 
placed  iiptti  ine  cartjaor.  Etcry  foondry  tbould  be  provided  with  one  nr  more 
cronei,  ao  placed  «  tohe  eaally  got  at  when  it  ii  rtouired  to  i«Iic,  towu,  or 
remove,  any  1ai|*  (tiee*  of  enalW.  "Rio  moddtne  of  large  piece*  cf  net-imn, 
when  tho^  on;  requiird  to  be  hollow,  b  made  in  laaa,  Md  MntlMi  In  biyinf 
down  an  mm  ring  upon  the  erowid,  of  the  diameter  of  Ae  pronoaed  oallke*  « 
the  work  lo  be  cMl,  and  wMen  bai  a  nd  of  Iren  hi  luotatre;  aherlbubdone. 
bricka,  cla^,  asd  >*(  loam  ate  mired  together,  and  batilt  up  wlihin  the  rfaig  and 
roimd  Uie  irao  rod.  of  aomevhat  leta  diBDMlec  than  the  ovlindcr  aboot  to  be 
coat,  and  fee  which  thb  b  lo  form  the  oorv.  Tho  whele,  when  built,  ii  bound 
round  with  Iran  hoop  to  protect  1^  and  a  fire  b  made  Imldrto  dry  It  .-and  when 
proper!)-  dried,  a  coaling  of  lonm  u  luread  ofl  a*or  ai»d  toaaotbcd ;  tUt  coal  lUlt 
tip  and  nakea  it  the  jwoper  site  for  tlw  ioaide  of  the  cytinder,  oad  »  cnBid  the 
core  of  th«  mould-  Another  cyliader  h  built  and  plMtered  la  the  Mme  nunniv 
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but  wilhont  Iiooh,  uliou  dUmrUr  ii  the  uiii«  at  ih«  Mibidecf  ili«  cylinda  to 
b>  luunici.  Wheii  tliii  U  finithed,  it  is  cartnd  om  with  cliarccuU  ilutt,  or 
muod  oharcoij,  whkli  ia  iiiixed  iigi  wiili  wHUT-tlk'  tinint,  and  Uid  on  witli  a 
bnuh ;  •nd  ft  Ihln  casting  of  latiu,  mixed  up  with  hair,  it  then  laid  over  tlie 
clurcanl,  previouiljr  iDrmKl  upon  the  iiiiipr  cylindtr.  ViUea  ail  ihcw  an  qiiil« 
diy,  a  niAD  gnu  mU>  tli*  cylliMbr,  and  with  •  picker  pull)  «w*y  rR>iii  itie  con 
lb«  brickie  Hiid  then  villi  a  Irovcl  cut*  away  olio  llie  lootn,  Icavioj;  tlic  inajde 
<if  the  exlctnol  nliudiir,  wliicli  is  cHlUd  lli«  mould,  cjiiitu  tnioolh ;  thJ)  put 
tit  (h«  work  ii  rll^li>d  1^  tlio  coal  of  charcoHl,  which  nn-vcnti  llic  loo  <xM*  of 
loBUi  from  adhniiir  Inf^cihet.  WhiU  this  it  doiog.  »  utvp  pit  ii  dug,  aad  iDl« 
this  [h«care  iditt  downbyacnnei  whciithiilidoiU',  tliunicutldiiiluirtTcd  «T*r 
tlw  cwv !  at  Mwn  m  the  adjiulmont  ii  perfected,  Nind  ii  throKn  in  and  ntnincd 
ruund  about  it,  to  about  the  half  of  tU  licight;  olWr  which  a  Hal  covpr  ofdriMl 
loam  IB  put  ou  the  luu  of  (b«  ittouU  wi4  cdt*.  and  pirret  of  rouiidi^l  wood  an 
put  into  ih*  hoUi,  wlurh  had  been  before  mode  for  pouring  in  the  mclol.  The 
plug*  which  keep  open  limav  hole*  are  earffulty  takan  <iul,  luid  tmalt  cliiuiiirii 
preiiarrd  fur  llio  nittsl  to  ma  Ihtoufh  from  Iha  fumace.  Itcforc  ih«  metal  ia 
run  into  ibe  mould,  the  Utter  iliauliTbe  catcftdly  examined,  ta  atGCTtatn  that  it 
it  quite  dry,  and  in  other  rMiiecu  in  a  ptrfwt  Mndition  la  rwceiva  tlie  Dialal. 
Sand,  or  open  coiling,  ia  turd  for  auch  articlo  a«  vill  allow  of  cuttins  into  two 
piece*,  at  even  tnon,  the  modvli  uf  which  am  iiidrntfd  in  tbe  aand,  and  (he 
nwtal  ia  run  iii  butwern  Baak*. 

A  patent  for  an  iiiipravod  mode  of  eaMing  mctallie  eylindcn  wtti  taken  out 
ill  1^6  by  Mr.  William  Church,  of  Birmingham,  ihi-  olijvct  of  whioli  wm  10 
pi«ihiM  pnAoIy  MHind  caning*  of  uniform  aotidily.  Tlio  prootM  coniltta  in 
e]diauab'ng  the  air  from  the  moultli  by  mesna  of  on  air-pump^  and  ofWwarda 
In  furoiog  the  fluid  metai,  (una  an  uir-liglit  rcMCVoIr  bcncalh,  i^iwftrda  into  iho 
mould  by  the  aid  of  a  condoiiiiD)[  pump.  A*  the  appariUni  lor  thi*  purjiotu 
msT  be  conitrurted  in  a  variety  of  wnyi,  and  be  adapted  lo  the  deicrinlioii  of 
■tiicIm  la  be  caoi,  ilie  patentee  haa  dnctibed  only  utie  arrangeinmt,  whicli  he 
adopti  and  recunkmcndi  for  iho  piirpotc  of  eiuiing  lar^i^  cj-Iiiulvrt,  roller 
tannon,  &c.  The  mould  prepMfd  for  casling  ii  encloied  in  a  <ait-iron  ai 
IJKht  eating,  and  nupvndM  ui  a  vertical  tioaiuon,  by  mcaii*  of  clioiu*.  1«  thn~ 

1'&  of  an  ordinary  cruio,  over  tlie  vcihI  eontaininn  the  fluid  mrtal;  to  the 
ower  end  of  the  mould,  on  ennheu  lobe  (the  malcrialt  nmilar  lo  the  crDcilile 
ware,)  datcfsd*  and  fonn«  tliv  rlinimi'l  Iw  cunvoyia(>  the  malal  unnrda  inio 
the  mould  at  the  proper  ueriod  of  lime ;  thu  earthen  pipe  i*  corrml  with  a  em 
at  it!  lower  citrpmily,  wnicli  U  luted  lo  il  >o  oa  lo  be  air-light,  and  the  tMUritl 
and  lliicknoM  of  the  cx\i  it  tuch  ilint  It  will  mcli  a  khort  linir  afl*r  being  )n> 
meraed  in  the  fliud  tncloL  At  loon  ai  llie  mvUl  has  arrired  at  ibe  proper 
temperature  the  luBprnded  mould,  wllh  iU  n|i[ipndat;c,  tia  beforu  mentioned,  ii 
lowered  by  mcana  of  the  craiif,  ti>  (hat  the  earihcg  tube  it  immcnod  into  the 
liquid  melid  in  the  che*t  beneatli ;  Iliis  mvliJ  cliesi  in  Ihm  oloaed  airtight  with 
a  flange  ll\(d  en  lh<3  i>p[>cr  port  of  ilie  rarihrii  tube,  by  propn  conlrivancei 
(br  thai  purpoac,  iiicli  at  n  conical  riui,  an  clailic  mclal  hoop  and  liitiaf ;  the 
pvrfrel  elonng  of  Khich  U  eflrclcil  by  Ibe  prvnuic  of  thv  mould  in  iU  (uBcent 
to  ill  lent  uii  i1ii<  tiiii  i>f  the  metal  chrat.  'Ilio  apparalu*  u>  far  prepared  1* 
next  connected  by  iliort  pipei  with  union  joiiiU,  l«  pipci  leading  from  an  air- 
pump  ai'  large  dimeniiont,  which  hoih  vxliauRI*  and  oondenata.  Fint,  the  air 
la  oxbauatod  from  the  iixiiild,  and  fruni  above  the  aurfocd  of  tha  melted  melat 
in  ihe  rhett;  by  tlua  time  the  cap  of  melol  at  the  lower  end  of  the  earthen 
tube  becomcK  fntcil,  the  fluid  melnl  aaeeiidt  that  tubv,  and  ia  then  forced  hj  tli« 
condenuns  opeiaiion  of  the  air-pump  into  the  mould  above,  which,  btin|t  pre- 
riouil}'  ezbnujted,  the  melal  i«  tinittamly  (vtaaed  into  every  cavil}'.  Ai  (bt 
vieutim  in  (lit  mould  ia  of  coune  imperfect,  Uom  the  pceviou*  rxhaualing  ope- 
ration, and  (be  ranwinbg  notlion  of  air  becomea  condeuaed  ht  the  riii»g  of  Ihe 
metal,  lo  premit  any  ill  eSircU  from  ii«  prevure)  a  atop  oota,  comiaunicating 
wuh  the  ezbaiutLog  end  of  the  air-pump^  l*  opeaad,  by  which  it  ii  withdrawn. 
For  ibe  purpoao  or  rapidly  c«cjin|;  the  mould  alter  bl&g  filled  with  ihe  li^id 
metal,  the  rail-iron  mould  tnae  is  aurrounded  with  aa  onitcv  cate  or  Jacket,  witli 
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B  TKOnl  uptct  bttwami,  which  ti  clioi;^  with  coU  waUr  whvnarer  dntired. 
M  in  Mm*  CMtingt  thii  kppUmlioo  mtul  lie  of  great  nlililjr  JD  b4idftilBg  ih«k 
lurfocc*. 

In  1S2S  a  p«l«iii  wu  Cak«D  out  liy  Moan.  Wliltc  tnd  Sovciby  Tor  mi  air 
rtniM*  for  nietiins  iron,  (m  the  me  of  fuunilcn,  in  which  Ike  rtqiiualc  degm 
of  heat  M  obtainea  without  l}i«  ntctwity  uf  tRMtting  la  ni«chaMoal  aid,  hut 
uniplj-  by  the  ]iradndMii  of  nalaral  eiurent*  of  air  ilironRh  laicml  optAlaji  or 
pui^ciii  with  llie  fiuth«T  advantan  of  caaujae  a  body  of  flame  to  be  cod- 
duoled  txrtt  thai  jMCtion  of  ihr  tni-lnl  lyin^  Iii  n  nuld  il»l«  at  ill*  botl«m  of  the 
fiimaor,  by  which  it  u  kept  Trom  wUdif^injc  prior  to  the  whole  cunlaAla  bdng 
ditcharieJ.  On  thaw  pnnoipiM  the  ptui-iiicci  iiala  that  At  furniicri  may  bn 
niiide  iquarr,  Tound,  onl,  octlfraal.  or  any  other  ocnvmimt  form,  with  pa>- 
■agc*  for  the  admiiaioii  «f  atnwephcric  oil  in  vaiiooa  patti  and  in  difftrnt 
dicccUoni,  aooordinc  m  dwy  may  tie  requirod  lo  direct  the  heat.  The  annexed 
Hgurea  an*  iaUaded  to  Ifliwirata  cot  oenvtalanl  owdi  of  ettrjiag  It  iiMo  MtO. 


a  repmniti  tbo  bodf  of  the  fiirnaci^  in  wbkh  the  coke  anil  mclal  i*  itpomltd ; 
b  uiid  rare  fluee  leaatng fnia Iho  umaintOlhtMrticalohiniiicy  i/;  thuc^pMity 
or  depili  of  the  flue*  b  legnlatAd  by  dampen  t  *;  f/tiuxttim  tliuatiou  of  two 
or  Ihc  lateral  air  dianibon,  (of  wMdi  there  luay  be  nny  number;}  onoof  ihowie 
■liuwn  aa  opcniog  ialo  tbe  collide  of  tbo  MracUte^  and  the  other  into  oa  opea 
archway  or  paMUa  bttwteD  the  chimney  and  ilie  body  of  the  Auaan;  t.  nan  \ult, 
(or  clearing  out  tho  bottom  or  bed  cf  the  hraace  wbmevnt  raqulrcdL  b  idttialed 
at  a.  To  let  Ibe  fuiaoce  to  work,  tbe  cover  A  ia  mnond,  and  com  or  otlNr 
fuel  tlirvwn  in,  which  may  be  tigbleil,  if  required,  at  eiihn  «f  the  air  paiMgee//,- 
when  tbe  hestt  hu  been  raited  to  the  proper  d^roe  for  the  Auicn  of  t£e  itoa, 
tha  nelol  and  cuke  ore  thioifD  in  altcmnlcly,  in  hkIi  onanliliee  and  fTcnwttioiN 
u  may  bo  req«ired  (at  the  oattlnK.  «h^n  the  fumaco  it  i^in  lo  be  cloeed  b^ 
ttie  cover  A.  When  the  whole  of  the  mrlal  ii  rednMd  lo  tho  fluid  ilato,  it  m 
ran  tff  from  the  bed  by  meuii  of  a  lap  holo  in  the  Idwct  narL  By  tka 
atrugement  of  the  fumac",  It  will  be  ntreeired  that  a  body  of  flame  b  uada 
to  operate  upwardi  in  melting  tho  metal,  and  another  takoi  a  dawnwaideoorecg 
paiting  over  (he  bed  of  llic  rurnact,  preiervina  tbal  portion  at  the  metal  wUdi 
bat  b«Mi  already  melted,  and  lying  upon  ii,  in  a  fluid  Ual«,  until  the  whole 
content*  of  the  mmaeo  are  mcllcd. 

Tbe  founding  «S  iron  cannon  i*  conduoled  in  a  Huilar  taonncr  to  olhcr  caM- 
iogaj   the  pallora  i*  mouldod  In  the  aand,  and  the  metal  ran  Into  tbe  moald 
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Ifenngli  >  gWlsr>  SmaH  fpuia  nc  moulittd  on  tal>W  ■>■>*  half  of  iIm  monM 
bcaiiK  fonacd  on  OM  tthSt,  nd  it>  ceuntcrnut  oa  mnoUin ;  Umt  nre  fi1»«d 
(ogvlM*  by  pin*,  tad  tenmei  vp  by  mitj  md  bolu  l«  keep  llisiB  firm  laselhn 
wEilHilw  Mt  neUlii  nut  in.  About  fifty  y«m  afo  twuMtM  wcsrv  emt  uiili  a 
ho&)w  cSTin  Ibr  ite  bor«,  wbMi  wat  RAwnranb  ratugtd  nd  denned  Mil  by 
a.BMtUoa  acUpwd  la  Uw  puipow.  Oiuu  an  now  iarariablv  uwi  Milid,  owing 
to  Uw^fiouliy  of  getling  (Ma pcxbedy  acmd  by  ihaC  mou  «f  caatliig,  bvl^f 
mot*  or  bta  ^atgj  ia  aoma  nana,  «hltb  tht  MfaMqiuni  luming  did  hm  vhoh 
tcmiDia.  Per  llho  HwAod  tf  bcdn;  wd  asning  givat  gnnis  an  lb«  attid* 
Cahxmi. 

11w  nunnei«f  owUi^  baOa  ii  atanOtT  U  tliat  of  vuiuM,  cMtpl  Ikal  btllin«u] 
««nUiDa  alNml  ot»fifth  itf  Un  to  lbwr>'flAla  «f  eoppar,  *UU  ilw  Bialat  «f  ataiiwa 
cniMiB*  no  tin.  Tbo  Jiiawiiiowa  of  die  con  atuT  wai  in  Mod*niMg  a  bcfl,  II 
M  bo  one  of  a  Emg  of  wrtwni,  aual  be  fonMtd  on  a  kind  of  aeale  «r  dio|«aoii, 
whU)  wUl  givo  Uw  baighi,  apattuto,  and  lUeknMt  of  (h»  theU  iMocoaanr  to  Uw 
(ftTcral  touea  rcqinred.  0«r  vroportion*  «f  bell*  eomiit  in  mnkin^  ihr  JtiamcUt 
fiftetm  timta  u  thick  aa  the  brim,  and  (U  length  tweire  tinvs.  tko  tbo  aniclo 
Boll,  luidat  Jtt  bitial  Icitcr. 

Wo  now  eoine  to  lh«  dc*cripIioti  at  that  fln«rtincnl  of  ihc  foundry  art  vbleh 
moit  ba  ngatded  ai  tba  naott  *aluabl«  aad  impoTtant  wbn  iu  eBbcu  in  awe- 
lloratiiif  OUT  mnditiMi  a*  intdlacUial  bdngt  u  oooddmd  :  m  alhide  to  the 
art  of  founding  type,  Tbia  invention  i*  (uppoacd  to  faave  or^iaattd  u  Mania, 
in  liiu  I'orly  pHt  tf  llio  fourtaantb  coatury,  when  typco  were  twrcJ  mt  ofvnod. 
Some  liuic  aflarvardi  ihoy  wore  cut  of  metal,  md  one  I^nrmiiaaiiaihoDomd 
a>  the  inventor  of  tht*  tmproTcmeiit,  wlueb,  however  trifling  il  anay  appear  m 
AU  adviLDce  in  ac^  uiecliaiiic  art.  proved  lo  b«  uf  vait  impoitanee  in  iu  rMull. 
Tliv  or!  of  foundm|i  or  cnttiii|;  lipci  quickly  wccMdtd,  whirh  apfowrs  to  have 
bod  iu  origui  uln  in  (icnnoiiv,  aa  wo  find  they  ocrc  fint  tnlrodii«r<l  into  Bd* 
land  ftona  Siraabourg.  By  llio  morcaiitilu  aeiiriiy  of  tlic  Uutoh  at  thit  period 
Qie  naw  tnrUl  typo  war  ffUij  ivpnvtd  into  all  ibe  apital  dttn  of  Eunpeu 
The  rarliot  nae  of  ihcm  in  tliii  counln  wm  at  OxfunI,  Iti  1168,  wlirn  a  b>iok 
wai  printed  there  bv  oiiv  BtniohitT.  In  H71  Coxton,  who  had  atudird  iha  art 
1b  Holknd  aad  ih«  Low  Counirtir«,  ««iBbliihf4  tcrervl  priiitisig  prrun  in  thb 
oetintiT.  Th*  art  of  rcidinf,  «hi<ji,  but  •  ahott  lime  btfmi  wai  chicl^  con- 
fined M  a  portion  «f  ibe  cTngy  aoid  naUaa,  wa  «ion  aitendid  to  ih«  oDirr 
p*d«liana  of  aoci*^;  and  tbo  ability  lo  rtod  wu  no  longer  conulnnl  iSie 
nSghatt  dJmas  aad  liniah  of  an  education,  but  war  made  the  firrt  tteji  lo  it,  by 
Ibo  introduction  of  piintcd  book*  inio  cicry  kIiooI  and  rminny.  Aa  ibo 
nidimcata  of  i-ducation  bacama  impiovod,  bouka  brcuine  rapidly  mnUiplicd,  print* 
Ing  tnoouragod,  and  ever  rineo  a  pngftmvt  Imjirowmt-iit  lias  bc«n  graibmlly 
dindo|»nE  iirell  Until  the  >c<ri.-utcendi  century  typca  continutd  to  be  rail  villi 
vny  ftv  iinpravMneoli^  axMpting  «uch  at  arore  tma  altctittion)  in  the  form 
of  itir  liiivn.  Cailon  art  up  a  roitadry  tn  1730;  and  KiicMcdmt  in  making 
aavrral  innmyrnnailtiv  lowfaioh  •ome  valuaUe  addidoni  u'«'rv  added  ly  Baakei^ 
vilkk  <f  Birtningbam.  Meatr*.  Ff]r  and  Son'a  foundry  wu  c>talti*hed  in  17GI 
In  1770  Mr.  Jackaon  mt  amo  vny  pultnordinary  and  beautiful  Ijpcrt  by  a 
nwald  ad  malrix,  which  were  porevlouily  cut  in  rand.  Mr.  V.  r&sM  In 
1793,  produced  tumo  broatifa!  lyput  for  the  Prrnao,  Orctk,  aitdllcbtaw 
<b«T«ei«n,  never  beforo  aUrmplcd  la  thir  coimuy.  In  1600  Mearn.  Cajon 
and  Catborwood  act  about  reculttng  and  improving  lliw  whole  bulMai:  and 
(b*  Miwiior  taate  and  olcganeo  diipla}*cd  in  ilieir  mannhetuta  eeoaaioerd  a 
■iiril«r  rivalry  in  tba  etbtc  type  foundrn,  purtieularlyMcBm.  Tty,  Figgim,  and 
Tlwnwt  wbo  oxrrtad  Uwnttclvca  individunlly  lo  a*  not  lo  be  nirpuwdby  ibcir 
MorpatltMO ;  Ibe  eflbct  of  wbicb  hu  been  ilio  production  of  lypM  of  tbM  blgh 
degree  of  excellenoe,  wlitcfa  narka  the  character  <f  all  ouf  boou  printed  liuce 
that  ptriod.  Tlia  pttparalion  of  tfa«  mould*  and  mabloca  flge  the  purpotc  of 
cauliu  Ibo  Icliei*  raqnirea  the  uimoat  preciaton  of  workmanrhlp :  lb*  inalrix 
ilMlf  ia  aimply  a  |»cco  of  eoppcr  or  broM^  aboul  an  inch  and  a  half  teng,  aiid 
•f  a  lUdtMB  in  proportioR  to  tba  also  of  lliv  lullcr  lo  be  CbM.  Id  tliMpieca 
in  anelal  <•  emk  Ate  be*  of  the  letUv,  by  tncani  of  a  d«ol  Ufuv-pnncli.  Tbrat 
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|iuncb«  fating  iMdo  with  c««rv  aite  and  kbJ  id  lolMr,  aiw,  of  Maria,  vtty 
luuacraiw ;  oad  Um  iuIuok  «f  uiana,  rMHlring  tha  iiUBiat  nitetf  of  BXCCUlioM, 
DMWorily  (cmw  a  branek  </  tlt«  nip«-lauDdcr'«  biuancM  of  ««MHUt«tila  tn- 
portoacF.  Tlinw  arc  ahoat  (■cntf  diScKot  lizn  of  cbcIi  kind  afinvia  gtmtnH 
HMiftll  of  uhiichMTCMt  mmauiile»Bd(BatriMi^bMi(lM  Mranl  lng«r  font, 
wUcli  an;  cait  from  jialteiM  Ui  stniL  Tba  Mbwing  UU»  ^fOi  thaMgniilim 
cj  tlue  IwL'itly  itixM  4llud«d  lo,  ud  the  tpMei  tli«7  oonipjr  in  printiB.i[,  'tiiej 
an  tM  lo  Um  ptintcr  br  tbe  pounilt  at  pricM  WTing  from  two  la  ihiitMn 
iliilliBm  MCwdtag  to  ttwK  tiao: — 

CraMPriwM 6t 

t*in«(in 41} 

Double  PJM 11  ( 

Tvo-liMl^M 3H 

T>»-lina  Eiigjioh .    .    .    .  3S 

Tvo-liiie  Grant  Prinwr.     .  Ul 

Tiro4in«  l>aublG  Pica   .    .  »| 

Canon 18 

Poor-lino  Ple«>     ....  17| 

Fivo-Une  ^n U{ 


IHamond  mw   ....  3(H 

Pwrf  ...    .    .    .    .  178 

Nanpufpil H3 

Minion 138 

UiTvW    ......  113} 

BoUTgnoli 103 

Loiut  i'riiiMr     ....  69 

Sm^Pln 83 

Pica 71] 

Engliili    .    .    .   .>!  .    .  M 


Wlim  tlio  mouldi  and  the  ant  of  matnee*  ore  dul}'  prtpwtd,  Aty  ora  bre«^ht 
to  Iko  fiimaM,  and  coiiH^ntd  to  t)i«  hancli  of  (fao  oaMcr.  Tbe  fiunatc  i*  built  of 
brick*  aprisbt,  with  four  wjunr^  >iit<'« :  i)i«  Mora  for  ikr  Aial  b  at  the  top,  witb 
a  round  hole  mnda  tktougb  il,  la  rccdvc  iho  pan  wkicli  bold*  tha  M*lal.  In  a 
biji^  taandty  tkcfc  are  lei^ra]  of  Uimp  kind*  of  furnaeca.  Hie  toMcr  bwina 
hii  woii  bv  taking  Iho  moald  la  Ua  left  band,  and  wiik  M«  ri^it  puta  baclt  a 
tipring,  which  koepi  iho  matrix  doM  mi  (o  lh«  foot  of  ike  mould,  and  lb«n 
with  a  Runtl  ladlo  Adapted  to  (ho  ilio  ef  the  wark,  he  &v*  out  of  the  pan  orer 
tliE  Itimsce  a  lulHcicnt  quantitf  cf  fluid  mcUl  lo  fill  tbe  mould,  and  at  ihe 
tamo  iniCaiit  ihiil  lio  lunu  the  nwtal  froia  out  of  the  ladle  into  Hiv  mouth  of  it, 
ho  ihrowe  tip  liiihand,  in  which  1*  held  iha  mould,  witb  a  mddcB  jrrk  crihakc, 
and  br  ibia  movcinirtil  fotcei  the  melted  meUl  duini  into  the  taee  of  the  tnatriv. 
lu  thi>  optratluu  gtval  eipertnan  k  necnaarv.  Aftnlbe  kltrr  ii  llini  cut,  he 
leliovn  the  ipring,  and  tibo  tho  five  of  th«  type  (Vom  tlie  matrix,  which  i> 
done  b]r  pntaiaf  Uie  thumb «f  ibe  ri^t  hand  againM  the  lop  ci  the  matrix; 
he  Ifam  ftck*  out  the  type,  and  gaaa  on  with  the  taaliDg.  Thue^  ia  tbe  cuiing 
of  ercty  lingle  tj^,  there  are  Mvaal  dbtinct  opaiatloni  to  be  pNformed ;  j-tt, 
•wing  t»  the  admirahle  adaplaiion  of  the  apporatu*  to  the  purpoac^  an  ^pert 
oauoT  can,  en  au  awvage,  cast  fiom  lix  to  oewn  Ihoumid  Mtn*  a  day.  Wbm 
tka  wOTkinan  hu  cart  a*  many  ^poa  of  Ike  «uii«  bttar  at  are  TtquIrM,  h*  as- 
obangta  the  uairis  for  one  coaiajnmg  aiMtber  letttr.  and  procaaib  a*  brforr. 
Tha  lypei.  altar  bciae  oul.  ar«  rtcnTed  by  tbe  "  break-off  bw,"  wko  lokta  oft 
tho  break  m  rimof  Ihelnlu-r ; — tIu*aper«ion  lapmftrmtd  *ilk  toiNiloh  etpr- 
dition  that  mido  boy*  will  break  eff  fttini  S  to  fiOOO  In  on  hour,  froaa  ibc 
btaak-off  bo*  lha  new  tyoea  are  pnt  ialo  tbe  hand*  of  a  "mbber,"  to  have  their 
rag  or  biard  removed,  wUeh  b  eAotad  by  rubbing  (farm  dt«t  a  ((one-  A  graat 
nuadieT  «(  boja  are  cnaJoyod  in  a  typo  faundrv  baaidoi  tho*o  ia«ntiuii«d  in  the 
voritut  ptocmea  of  the  naanufaetunv^iucli  aa  •' kerocn,"  "icUcn  up," 
"  di««*tr%"  frc-.  thctr  operniioni  being  direoMd  (o  tbe  Mtft«tins  o^  'b«  f<nn 
andfiniiUngof  the  trpe,— a  circtimitantia)  account  of  vhlob  our  Unltod  ipaca 
will  Dot  admit  of.  Tbe  metal  of  the  t7pe>Giundtr  oonntia  of  lead  and  ouli< 
ntenj  ftuad  togtlbcr,  the  proponiona  of  «htcb  are  i^ulaled  by  tho  eiie  of  (ko 
typo  to  be  ean.  Tbe  amallMt  aiud  typea  n^uit«  the  luffdnt  imtat  (be  alloy 
lor  which  ia  25  of  the  reaulu*  of  antiawny  (o  7a  of  load,  In  IWI  pom ;  in  (ke 
lomr  thtn  (he  Moportioaa  aro  veaied  acoartlia)tly,  down  to  IS  paiti  of 
■nllinMiy  to  M  of  load.  Thauaualnatkod  oTcaitiagiho  laqMrUndof  lyn**, 
bbrtnttinglkcleUerlhiDUllbaplBloor  trad,  and  aAfrwari*  rivttbic  (ana 
baeK  lo  fonn  a  mattix :    (keec  moaUi  ant  liuM|t  n|>.  and  Ike  U|uM  taMal 
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rinifil]'  I'ourM  into  lliem  ;  th«  lerj  lone  Utten  arc  cut  in  ojwn  wad.  in  lli« 
nwal  <Tiv  or  \xam  riuliiig.  Tlic  oiculo*  and  mtttricM  or  (lir  tj-pc-foundtt  krc 
cxiiwnefy  vkluablc,  and  arc  tliFrrforc  Mcural  cvciy  night  Ja  iiruoj;  roeou  at 
imi  or  alone. 

Bf  die  common  mpilioil  of  ty  pc-foandinci  whldi  w«  hove  nov  brirflf  dMcribed, 
cnlf  aifaigte  letter  ii  cait  at  b  lime,  mi  Uw  opmtion  liu  bcon  nvsrijr  ibcnmo 
far  upworda  of  uv«alji  yetn ;  a  Khom*  woo^  lio««T«r.  act  on  fool  hf  a  Mr. 
WMlc,  tbout  •mmtotn  jttat  ago,  lo  cnobta  tha  fcundra  locait  a  gml  inimbtr 
of  lcK«n  >1  one  time— -ilHTtjr  or  mor*  i  but  it  woa  not  can^ad  inu  ptoctlo*  bjr 
oiiy  of  the  faundrre.  About  tha  aaine  IfaiM  ■  Hcnneur  Didoi,  uoiitri  br 
Hi.  DouJun  till'  toginccr,  conotnialad  a  naeUiw  lot  a  aimiUr  mupoie,  vUeb 
WM  abo  (Mended  to  pcribnn  oil  the  pprraliona  of  the  work  by  Isc  aaaiilanea  of 

Toe  inrcntion  which  w«  tuiTo  now  to  dnoribe  ia  on  Impravameu  bf  llMiweut 
Didot  upon  bii  tcormer  bighly  in^miout  maelunc,  nov  r«adtr«d  ca|iible  of 
Mulinic  30U  tj'pv*  at  oao«i  ano  lo  repeal  the  ojieration  l«a  or  tlirto  linica  lO  a 


mbuU.    A  palMt  for  tU*  Muiitry  wm  taken  oiil  by  M»;J<»''«  >^  ^T^S!^' 
«ho  .  few  yenia  tgv  «laUiihcd  a  tw-foundry  ia  LitOe  «ti«n^B«lJHolbon.. 

-hrrr  tl,^  mooUnTry  b  at  fntMOt  In  fall  ond  «iec«.riU  •P««wn-   J^'*  f"^ 
iiumWf»fdMrtigawhkhaocotnj>ai.ytho«p«ttcMwnrftlii>tfcatobhge.«>io 

«lr«  .uch  portioM  only  u  will  ten  give  •  juit  i*«  of  lU  naiura  and  comtnic- 
tioo ;  and  wc  luvo  foe  ihc  «mc  tmook  ibiwr.  ihu  wd*  »»«wa  mto  penpecUT*, 


piucnoN. 


503 


wtdeh  exhiUl*  Iba  nMbine  mtiir,  a*  at  f^.  1.  f^.  3  wprttcnu  «ne  lid*  of 
tii«  mould  upwatod  I*l»  it*  c<inipnii«Dl  nuU.  ng.  3  »  ■  wclian  vt  tbr  wT«faI 
bui  aanfemig  bolti  «Un  «J'  Ihe  imuliL  t^,  4  nilubiU  b  pUn  cf  the  mrk, 
litud  into  aud  coconpuwd  by  a  fram*  of  froo,  h  hariuni^  and  pmpcclivo 
via*  or  uliicli  U  git-«n  at  ^.  I.  The  mum  Ivtun  rcTcr  ki  Ifae  lanio  part*  in 
oach  of  tlw  fif[urcL  a  (ttj,  3)  ii  a  lUel  bar,  ailh  horiiwatal  groovtB,  in  «rhkh 
arefiirBKl  Ibo  bodiotof  ibe  tjipn;  i  t  ii  ibo  bur  which  holdn  tbo  murioMc  r, 
Mch  of  which  ij  anabenl  oputlta  to  in  reiacctiTe  groorc  in  thr  bar  a,  to  wbkoh 
ttia  MTCwtdfaal;  the  Mrif i*  then  Ktvwcd down  to  the  barJ^  which  boldi  the 
matriMace  titm\y  iii  their  plaon.  The  bar  r  i*  nrxi  laid  upon  the  bar  a,  which 
ooven  the  groores,  and  form*  (lie  upper  aide*  or  the  iqwaro  itceaice,  ihowti  oko 
Met,  fif.  4.  /  i>  th«  brcak-bAT,  andii  iJac«d  in  Trontcf  the  barn;  a  attioi 
of  inall  Micka  ot  optnlag*  ate  naiie  in  tlia  bar,  thmigh  wliirli  file  lliiid  metal 
pBUci  into  the  puovn  and  matriota,  wbcro  the  body  uid  IHtcn  of  tfaa  type 
•re  ca«4;  the  sroovea  w«  ela«cd  hr  the  ^ani  bciwecn  tbe  aiclt*  of  tb« 
break-bur  eumbg  agaiuit  them.  Mid  fnrtning  the  feet  of  Ihe  t}-|H-«.    lite  bnr 

?ia  laid  upon  the  braak-bor  at  a  corer  to  it,  and  the  whole  tU  bar*  thu*  coin- 
ioed  form  one  iid«,  or  one  linir,  of  a  pair  of  mmildi,  tbown  ia  aeclion,  lim.  3. 
TUtaeclion  llktMiee  exhlbitu  (he  furinof  the  AperlntM  tlirough  which  die  nald 
metal  hoi  to  paM  into  the  eroorn  and  matrico ;  A  ii  a  receptacle  between  iha 
moulda  (m  the  fluid  melol,  previoui  u>  iu  beins  forced  into  ihein,  m  ve 
ahall  pMaenlly  deacribe.  In  prejwring  tlio  moulda  for  oactine,  llie  leveral  ban 
coinpotiog  thecn  are  ooniMCled  together  m  bcforo  mettdoned,  and  laid  upon  a 
tolid  molallic  bed  upon  the  table  it  A.  a*  ahova  at  Rj.  4 :  the  lidn  of  Uie  iron 
f^B»e/iL  wliicb  turn  upon  juiau,  are  then  blou)!;1>l  tn  bear  ndovaytagaiiwltha 
mouldi ;  the  top  piece  nt,  wluoh  alio  tume  upon  n  joint,  ia  bron^t  dom 
over  the  mould  ban,  which  it  finmljr  *e«urM  b;  Drin^tug  the  loopHl  port  of  the 
twSnginc  letcr  n,  Bhovn  at  I^.  1,  over  the  end  ol  ilie  lop  piece  m,  wliidi  f* 
cITocled  oy  Ihe  aid  of  the  hand  Invrr  ii  forcing  the  tongue  o  againal  the  tower 
end  of  the  nwinging  lever,  when  the  latch  ■  falli  and  nukea  all  faiL  Thtia 
prcpaml.  a  lufBciont  qiiantily  of  Ihe  fluid  melal  ii  poured  out  of  b  Uiilo  into 
the  TvcepOicii'  bi-lvrccn  the  mould*;  a  Irigmr  at  r  it  then  pulled,  when  n  aliliig 
coDBoclM  to  it  dnt»»  back  a  boll  or  catch  a  which  lupporti  ihc  lunz  Wnr  t, 
and  ailow*  it  lo  (all  widi  the  rammer  f  into  llio  rcoeplacle,  wluch  "  inxe*  with 
conalderable  force  the  fluid  metal  from  ihonet  into  tlia  mouldi  and  malrioea," 
On  cich  aide  of  tlio  ranMner  9  ii  llxtd  "a  guard  «r  homing,  lo  pwrent'  lh« 
liquid  meul  From  being  eptaahtd  over  the  uptratar."  In  order  to  wiilidrai^lh* 
ly|iei  fVom  iho  mould*,  the  workuioii  ]ilnc«*  hie  fool  nixui  llie  iWp  u.  wbnn  iIki 
compound  lever  v  act*  upon  the  fin  if,  undet  llic  [eg  c,  and  foavct  out  the 
rammer  from  between  the  raouM*>  which  ii  than  tifled  up  hr  llie  workiiiui. 
unlil  ll  Iiiu  puwrd  llie  catch  1,  wlikh  tuppotti  It  in  ihe  pMibon  ihowii  iu  tlw 
figure.  Tlic  mould  ii  now  opened  by  Ihrowing  up  (he  liaip  x  ;  ihe  (wiiif  iqg 
Irvn  0  lh<:n  rvlraipi  (be  end  of  the  lop  piece,  and  aUuwi  tlic  fnuae  M  bo 
opened,  and  ih«  mould*  to  be  remond  to  a  UUe,  whet*  the  haia  wliirli  eompoaa 
il  an  placed  under  crampt,  and  aepantiod  by  nMana  of  wnnchea :  the  lypia  •■« 
then  rtnoved.  and  uudorKO  the  oporaliona  of  dnaaing,  tec  a*  nientinicd  in  the 
early  part  of  our  eutgect. 

IIX}uNT,  orPoxr,  amoDg  rrinl«n,BB*<of  typM,Mtted  Ear  uae^  (hat  inclode* 
ru'iTLing  leltori,  latse  and  inioll  ca|iiials,  tinglo  iHttn,  double  lellcti, 
poinU,  tiiK*,  nuMoraliv  Ire. ;  at  a  fotQl  of  ei^Bih,  paca,  b«ii;g<«ia.  Ire.  A 
eomnnn   fount  eomiiu  of  100^000  eharactera.     See  PaiKTiMa  aoid  Tvre- 

PoUBSISO. 

FRACTION,  in  Arillunetic  and  Algebra,  i)  B  pail  et  paita  at  MOWlhiDg 
coniidercd  oi  a  unit  or  intecer.  Fraction*  are  dlttb^uiihad  Dilo  vulgar  fraetient 
and  dectmal  fraction*.  Vnlgar  ftneliona  conai*t  of  two  parti  c«  ipMiuiliea 
wriUm  on*  over  Ihe  other,  ihua  |,  |,  ftc- :  tlie  quantity  aboi-o  the  line  it  tailed 
Iho  numerator,  and  thai  beh>«  the  line  the  dttiominaUir.  Decimal  fracttena 
are  written  wiiili  a  del  (o  the  left  band  of  the  aerie*,  thu*,- 1,-02, -003,  and  nuy 
ha  oontidered,  and  ar«  read,  a*  vulgar  fraciiooi,  wboeo  denominator  i*  nlwava 
I,  with  Bi  many  cyphtr*  annexed  ta  llicre  are  figure*  In  the  dooiin^,  and  ina 
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totiial  will  tbtit  b«  Ihf  numcratMi   tliu*,  -1,  OX.  -003,  an  to  b«  rmd  m 

F]tANKINCKNSE,MOMn4Nvi>.UB  gun  man,  the  product  of  the /m*^ 
'jFoii  (>r  Liimanu,  brouglit  I'tum  'I'urkcT  tnd  iW  EaM  Inidief,  uiu«ll;  in  Anifu 
«r  (Mn.  Hio  beat  tort  ii  of  •  ;«Ua«rfah  white  colour,  Niliil,  bud,  floi!  bdllfc. 
Wbt«  chMired  h  iiii]n«a*M  m  mpleMMit  bitUr  tuCi- ;  lud  on  buRiin)t  CcmU* 
HjntUt  an  •gcsMbla  odour.aud  it  fbr  tbii  immiii  madi  UMd  by  tiyt  CatboUm 
iba  J*9t,  mi  rsrionii  idclaUoiu  iiatieM^  m  thvir  nligini*  cvmnoniN,  iIm 
poiMdtat  pHfuma  harinf  ■  tciukne*  I*  raercnl  itur  connnanio«lkai  of  inficlian 
HnM^tt  B  dirty  PMpl*.  and  at  nodwuLog  lli«  dliguM  atMei  by  lh«  ilMghtor 
«f  t]i»  netim*  of  lbs  nrrificM. 

FItKK>^IXU.    ScB  CovattttioN,  P«i*T,  uid  CHiHttriiT. 

tKId'lUN,  ill  Mtcliuiiira,  the  nibbisg  of  the  paiU  of  cngiDn  or  mocbinrs 
^aiiiit  MMb  oUiar,  by  whidi  iiMBJiB»gNalpaMcrib*ir  tllWt  bdcattoycd.  A 
body  upon  •  borimntol  plonc  ihmild  baoqwUeof  bMii{[m«v«il  bfthaanaUtM 
application  of  force ;  but  tbii  u  not  the  oa*e,  and  ibe  priadpol  tanuoa  which 
rcodiT  a  gtMUt  w  1«m  «p)ilicjiik>u  of  forov  necwaary  an,  fint,  ihe  roagbitMi 
of  the  osntiAWWi  aurfaeec ;  Moondljr,  the  trrcfiulamy  of  figarc,  vhldb  nrtiM 
aittwf  tnm  unpwfcot  «MklMnd«q>  at  the  pFiietmlion  of  one  body  by  aMIber  | 
thirdly,  an  adhadon  cr  atirietian,  which  i*  inurv  <ir  Im*  ^^wtrftit  luoonrdlng  lo 
(he  oatiue  of  the  badica  in  qnealion ;  uid  fiKUlbly,  the  iiHcrponlinn  of  ratni- 
nacNia  bodiaa,  ••  dofl^  moiatiuw,  tic.  InauDiernble  cxperimimu  luve  been  tmtAe 
to  Jaiwailua  ibc  anioiMt  of  friction  or  olitlnietiini  «hieli  i«  produced  in  part^ 
nilar  draQmataneca;  but  Ibo  rauln  of  apparently  ttniilar  lixpreimrnta  whMl 
bave  been  made  by  diStrcNt  cxperrnienien  do  net  ngrtv,  nor  ii  it  lilicly  (bey 
■hould,  iince  tliu  leiUt  dlffiei«aca  of  tinoolhiMM  or  polish,  or  of  liardneM,  er, 
in  tliort,  of  any  of  the  concurring  ciniin»(anc«,  jmMluff*  a  iltflerrnl  rmiillt 
braco  no  ceitaiit  and  deteraunate  rulea  am  be  Uid  dovn  on  the  lubject  of 
friction.  Mr.  Vinci-,  who  haa  don«  much  on  thia  mibjecl,  infen,  flnl,  that 
frietion  ii  a  uuiromily  retording  focte  In  hard  bodies  not  lubjeet  tu  attention 
by  tlia  valorily  except  vhcn  t£*  body  !•  <«VCT(<d  with  dolb,  woollen,  tie.,  and 
in  tUi  Mae  ihc  liietian  tnerewca  lUcKtly  with  the  rclooitj' ;  Mceod^,  fridion 
inoreaaes  in  u  talhcr  iMa  mlift  than  tne  wei^t  ef  bediM)  xit  rate  of  tncrvAM, 
liiiwri-er,  in  varjout  in  diflVrvnt  bodlea,  nor  b  ll  niSelnilly  ilrlermirird  fl)r 
any  one  body  what  proportjeai  the  inercaae  of  fridiern  bcim  lo  the  tncreoie  of 
wei|;hi.  The  maBiwt  (urftoe,  at  leait  up  to  a  ewtaiu  fern',  baa  the  haat 
(rietiaD,  iha  walgbt  btiag:  th«  aame ;  but  the  mtJo  of  frioilon  tn  the  miifaoe  It 
Mt  jtt  acoutalrijr  known.  Tlw  friction  of  tnechanical  ew^tinct  n«l  aitly 
iMiMMilMa  (be  afact,  or.  which  h  the  tamte  thing,  occwdoai  a  1dm  of  power, 
faol  la  alWnidad  with  iha  corroaiun  and  wear  of  ih«  princlunl  parta  of  lhi> 
uochba,  buMa*  prwduelng  a  conaidatabla  d*^ro»  ct  haai,  and  even  actual  Are ; 
it  ■  thnfore  of  cteat  impattanee  ia  meehiaiwa  to  canirivo  sican*  («pahlr  af 
dlnlolihfaiK,  if  not  (nilie  removins,  the  eUart  tt  (Hction. 

Ilia  iBMlKid*  of  utitainiti^  the  (nponanl  objeet  nf  diminishing  friotioii  are  of 
twa  aorU,  vis.  eiihar  bjr  Iha  mtnpaaiticn  of  cnetuaiu  or  oily  miboancat  between 
tha  eentwMnia  Hionng  porta,  at  by  portKUlar  mcehanical  amiiycmeBta. 
OUra  all  m  the  beat  and  verhqia  the  only  eubtCanea  that  can  be  tiaed  in  dcUaie 
work,  aa  doeka  and  valchaa,  when  metal  WOTka  against  meld  ;  bit*  Is  lar^n 
werki  llie  oil  i>  liuble  to  dnua  olT  unlea  lome  ntcthod  be  adopted  to  enadine  it. 
Ilic  belt  oodtriiance  with  which  we  are  acquainted,  for  prevenlinK  the  watte 
of  oil,  and  for  kaepiag  giidgtone  or  axM  propedy  tupplied  whh  it,  U  Barton*! 
PUeot  Lubticator,  a  mtion  of  which  a  thova  in  the  accninpaDyiait  cngraTii^. 
with  the  maaner  of  applring  it  to  the  ihana  of  mill  work,  a  ihowa  a  aeclfoii 
of  a  matalUc  veaael  filed  wiili  oil,  and  oloied  by  a  lid  lo  prvrent  the  adraitMon 
oT  diMt  ec  othn  achrontidoi]*  mailer ;  b'\t»  tmalt  tube  rtilsg  la  mariy  the  tm 
ef  the  vewol,  and  with  the  Itiwcr  pnit  eitcndinj  an  tnek  cv  two  below  it,  and 
iaoartei)  into  aa  apertora  anade  ibtmMb  the  pluramer  block,  diredty  over  the 
•hafl  A  ibown  alao  hi  aeetlan ;  tlrroqgh  thh  tuba  a  IVw  ihreadi  of  woollen  nm 
an  drawn,  which  taaeh  to  the  botun  of  the  \-e**d,  an4  totidott  the  oil  Inr 
capillatjr  altiHtlan.  m  a  aypboa,  in  mtnulc  bwt  rrfular  quantltlea  to  the  ihaft 
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or  gadg«40 ;  ll>«  oboln  of  llio  nil  b  the  vmmI  it  tlun  nrriti  onr,  onliroljr  ft«e 
from  diwl  or  other  ioipuritiM^  aiiil  in  Uie  prooice  qwiuilj'  rvquitid,  wludi  ii  MaUjp 
ngnl&lcd  hij  tho  iMnib«r  oT  thrtailb    It  miHt  bt  obvioui  tlul  ibv  tconcmjr  «■ 


thli  Mntrinneo  u  vetj  conndorBble ;  that  diMliianr,  wfa«n  it  ii  bmImA,  vflt 
ran  villi  li-M  fricHoD,  lait  lonj^r,  mkI  rK)uir«  tnt  powrr.  Stneo  Ibo  >fam« 
cut  wu  cxKulcd,  Mr.  fI«M«ii  hM  gi«<uly  imprertd  ibtM  lubricMon,  «id 
DuWriklljr  •xtcoded  iheir  tuiUty.  Pmii  acniio  MperiMcnU  wUoh  have  b««o 
made;  it  appfan  that  whoa  tlia  Mrafai  ia  raay  gnat  tlie  nUd  uonient*  apmat 
to  ba  iiM(w  eShitual  in  diiniaiihing  ftidiao  umd  olla,  and  in  ihSi  «aaa  ullow 
or  driBa'a  groan  ■•  gtoaaltjr  nwiloTtd.  Th«  onlobnilad  "Aoii-AHricioa  Con>- 
paaitjoii"  u  ainnly  a  miuuro  at  hog't  Urd  aad  plumtMiRO,  In  ih«  proportion 
of  four  pnti  €a  llw  fbnn«r  to  ooo  of  th*  laller.  In  MUDcliing  abiia  Ihs 
"way*"  an  MiMved  wiili  toft  toap.  Tbe  m««hanical  OMtriranoM  lor  ikn 
diminittLoa  at  IKeiioa  con^t  ei(b«T  in  avaUiM  Ik*  esnlMt  of  nub  bodha  aa 
produce  much  friction,  «r  br  •ubatituting'  a  nl&g  for  a  iMwy  notion,  aa  br 
ai  It  may  bv  praatioable.  Aa  aa  inalaaoe  «f  lb*  Ikat  matbod  are  may  notico 
that  in  mill  work,  iho  ironden  azfa«f  lai**  wbatfa  tcmbiata  hi  Iron  ruitgoonii, 
tunung  gencndir  b  tnM  twarinip,  wIikIi  faodueai  baa  AiHioo  than  wood 
I9«n  WD»d :  and  M  ibo  inm  gndgma  can  ba  made  of  inuIUr  dtamrtc*  than 
WMdan  onoi  oT  iba  Ncaa  UrMgUt,  iha  ftktten  b  alaa  dialnUbad  Aom  thM 
couM  is  nearl*  tha  hmo  tatio.  The  Mnvwiioa  of  a  didin|t  motioa  into  a 
rolling  motion  U  cibotad  by  fntorpeainf  •ylindrical  bodM  batman  ib»  morln^ 
pBila  of  maebiOM^  vUcb,  aeoindlnf  to  tbair  itoo  and  arrangonMBt,  are  dmow 
natpd  roilcn,  wfaed^  and  (althoogb  irapropotly)  frictioii  rolUn.  In  order  to 
uodanland  iLe  naMre  of  raU««,  and  tha  advantagaa  nttwdin;  Ibrir  uat,  It 
miut  ba  oonudnad  tbM  wbcn  om  body  la  dragged  OMar  iko  waft**  of  another, 
tha  inaqualitiea  of  the  mrfaeta  cf  both  bodint  meet  anJ  oppoat  each  etbw, 
wUdi  ii  Jb«  (viiicipal  oauaa  ef  ftictien  or  etalmclkni ;  but  «k«n  «aa  bodyt 
■ueh  u  •  cadi,  a  eytlndfc,  or  a  ball,  i>  raBod  nnon  anoiW  body,  iba  nuAoe 
of  the  nikr  doat  not  rab  uon  tbc  latter,  Vul  ila  pacta  an*  lUcoeMiwIy 
Bfipbad  to  or  Ud  upon  il.  and  ara  aAannrd*  Uftad  up  ttma  It ;  tbetcfar, 
in  laOiKg,  (he  prbd|wl  oama  of  Metioa  b  aToUed,  and  other  advantage*  abc 
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obtained:  lliiu,  in  tnouiidog  a  utrnoga  upon  vltrcli,  Iiiitetd  of  nUciDg  it 
upon  iliitli  ur  *  iludg?.  tbu  unJy  friction  ontiitig  Irani  tbc  aliding  a  one  iiul 
oitr  wuiUm  ii  that  wliich  tnkci  plitcc  bctwccD  llie  ail*  MmI  the  box  in  nbleli 
it  wotii.  The  diminution  ot'  Tiiction  Trom  tliii  caiiM  will  be  in  the  proportion 
of  tbo  iliamtler  of  (he  wh*(l  lo  titiit  ot  th(<  lulc.  and  it  ii  fiirthvr  diisliuitwd 
by  tbo  IHction  beinv  that  of  metal  ilidinj;  upon  triRlat,  nhich  oflen  much  hM 
r«*i*laiioe  thui  the  MtC  mode  rood  could  be  Lron^lit  to  da.  and  oIhi  that  di6 
fHclIoti  mtjr  b«  ftirtber  n>duc*d  by  tn«ani  uf  Iiibrirulinf;  Hiibiititiiri'*.  When  tb* 
itiding  motion  in  machinDir  ii  not  in  a  rcdilinnar  dircciioii,  but  oriui  frem  the 
revolution  of  axa  in  tbcir  boiTingi,  a  grtai  pnrt  uf  it  may  be  oosTcttvd  into  ■ 
rolling  motion  by  (importing  llie  dxm  upon  ilut  prripbiTirH  uf  fourwhMli  lnK«Mt 
of  ibc  uiual  fixed  booHnn ;  un  imttancc  of  tkia  ii  icen  in  tlic  rlcfcant  ntMihin* 
invsDlcd  by  Mr.  AtwoocTftir  illuttrnling  the  lawi  by  irhicli  tlie  driccnl  of  falling 
bodiv*  it  rtgiiUtod.  But  dthowh  IWetion  detrKtt  fivm  iha  •flVci  of  machinM, 
and  it  it  therefore  generally  on  object  to  («duco  tl  (o  the  utmoil,  yet  itw  aeuou 
of  lomu  parti  ol  machinery  dtpnidi  upon  fnction,  lu  in  the  omc  of  the  brkke 
of*  crtnc  ut  thedragcf  a  conch.  Forltcbt  machiiiccy,  ftliu,  whtui*  *r«  torn* 
timci  made  to  turn  oy  conLut,  by  nuiply  covering  Ihoir  poripboiy  witb  bufl* 
iMtbtr,  the  rtuittince  of  tb«  work  uol  being  luUicienl  to  oreroome  th«  (iictian 
between  ibo  two  taiincvi, 

FKtT.  The  matter  or  in^dicnu  of  which  glau  li  made,  aAci  they  htr« 
bom  ooloinod  in  a  furnace.  Tbew  ingrtdicnt*  on  chicfiy  loda  and  Ulnl,  or 
rfUdouaauid. 

PRIZING  OF  CLOTH.  A  iBrm  anilicd  to  the  funiung  the  nnp  «r 
irooUen  cloth  into  •  number  of  UiUe  hard  bun  or  pironunencci  covMriug  aunoat 
tbo  whoU  of  ill*  ground.  It  \»  commonly  pFrforined  by  a  luuchine  or  mlU 
werkod  by  voter  or  honm;  the  •tructurc  i(  at  follow*: — TIk  ]iriiicipal  p«ita 
an  the  tnttt,  the  fminf  tAhlc,  and  the  dmwcr  or  beam :  tlie  t«u  lirit  aie 
two  vqual  plank*  or  bounU,  Mch  otmuc  l«n  fcul  long  and  fifteen  iiicben  brvMli 
difibring  only  in  thin,  that  the  firiung  table  is  covered  with  ■  raonw  kind  of 
woollen  itnf^  with  b  rouKh  sturdy  nap,  and  the  ftitcr  ii  incruatnled  vilb  ■  kind 
of  cement,  eonnpoced  of  glue.  |,*uiu  anbic.  and  ft  jrellow  aond,  oith  a  little  aqua 
vil»,  or  urine.  Tlie  bentu  or  drotrw,  lliut  colled  b*CMUa  It  dnw*  tW  MhI' 
from  bctwoen  the  frincg  table  and  the  friser,  it  a  voodon  tahU,  bcMt  all  over 
with  little,  fine,  thort  p<unt(  or  end*  of  irire,  liJte  tbwe  of  cud*  uaed  in  oirding 
of  wuut.  Til*  olulh,  buiiiK  ttrvtcbcd  aUm^  tht  ftiiin^  table  with  tbat  tlit  u|^r- 
moil  which  it  to  b>  friied,  ii  drawn  (lowly  over  the  lablo  by  tlie  beam  or  drawer, 
whitil  tbofriier,  whiahiamMpendedal  Noh  a  diotancc  from  tbo  table  ••  meteljt 
to  allow  the  clolb  tu  pan  betVMD  the  two  turfacM.  and  which  hat  a  veiy  ttow 
lemicirculiir  iiivlion.  meeting  the  long  hain  or  capi  of  the  clolli.  twiit*  or  rolU 
them  into  little  nobs  or  burv ;  the  uorkinon  mpplyinic  and  ilietchinK  the  cloth 
Bl  line  end  of  tbu  table  u  fa«t  at  it  it  drawn  forvtanl  by  the  drawer  at  the 
otlier  end. 

l''KOST.  Such  a  >tale  of  th«  atmotpherc  u  ciaac*  the  congebuioa  or 
frHCzIng  uf  water  or  otber  Quids  Into  ice.  In  tlie  mure  nortlmn  fwla  of  lb* 
woild  wen  >i>Ud  budie*  fire  oAictcd  by  tVoet,  th'iugb  thit  i»  only  «r  diildy  in 
Gontequenco  of  tbo  moiiture  they  contain,  which  being  froBrn  into  ice,  and  to 
csponding.  oi  water  ts  known  tu  do  when  froaen.  it  bundt  and  rend*  any  tliinc; 
ill  which  it  i>  contained,  a«  pUntt,  trset,  tleoM,  and  large  rocki.  Many  fliuiu 
expand  by  frovt,  ftt  water,  which  expand*  aboqt  one  tenth  pan,  for  wfalch  Nuaon 
ioe  flooU  in  water ;  but  alkert  again  oonCtacI,  at  quicknirer,  and  tbenoe  frasea 
^icktilrtrr  (iukt  in  tha  fluid  mala). 

FRUSTRUH,  In  Gtomolry,  It  the  port  of  ■  totid  d«I  Ibe  bat*  left  by 
cutting  off  the  top  or  aegment  by  a  plane  parallel  to  the  bate,  m  the  fnialnim 
of  a  ocme,  a  pyramid,  a  conoid,  or  of  a  *phere,  which  it  any  part  oetnprcJiendid 
between  two  poralM  circular  tectiont ;  and  tb«  iniddli  fnuuitm  of  a  iphcro  it 
that,  whoH)  cndt  or*  equal  circlo. 

FUEL,  Thoie  tubtlancei  which  receive  and  retain  fire  nnti)  A«yan  wholly 
or  partially  eontumtd.  Dr.  Bljick  itividtd  fuel  into  five  clatHO.  Tm  Crtt  eont- 
rniiMidi  ilic  fluid  inflaraniiillc  bodkt;  tlio  second,  peat  or  turf;  the  thirdl 
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charcMl  of  wood ;  Ui«  fuurtli,  i-il  coal  oliwnd ;  and  lb* fifth,  wood  orpit  cotl 
in  a  avAt  Mai*,  and  canablt  of  y  Joldinfc  a  copImM  and  brifrhl  Uuaa.  Tbe  fluid 
InSlmmablM  an  catiManvd  aa  dialinct  freni  tba  wild  «n  tliia  acaoimt— that 
the^  ue  capable  of  burning  udoii  a  wick,  and  bf«ooa«  u  Oat  way  ib*  mart 
manag«aUe  toantt  of  htM,  Uieagh,  on  aooonnt  of  thtit  priock  they  arc  never 
«mploy«d  far  pradueing  it  in  treat  qiiakiitiM,  and  an  only  luad  whan  a  gentle 
or  amnU  degree  of  heat  it  fuffieUnU  Tlia  apedca  whitdi  bdooc  la  lU*  data 
are  almliol  and  the  diflbraU  oik.  Hie  fint  «f  tlMaCt  aknkol,  iram  |iun  sad 
free  o4  water,  i*  aa  conrtaiieBt  aad  maaaReable  a  t^el  Tor  pradodng  nodarala 
heata  ai  tan  be  dnind !  !■•  ftMHa  la  pcribcUy  clean  and  (Wa  from  any  klad  of 
aoot;  It  can  cwily  b«  aaada  to  bum  alower  or  laater,  and  to  nrMhuwlONar  aum 
heat,  by  chMigtnf  the  atm  or  munbar  of  wlcka  upon  wideh  ll  bum  -.—tor 
a*  long  aa  thea*  are  M  wWi  cpi/il  in  a  nrapor  manner,  they  continue  to  yield 
Hamc  o[  nrcclwly  the  Mine  atraigtb.  The  cotton,  or  other  aaaleiub  of  which 
the  wick  u  cmnpoaed,  it  not  aeonlwd  or  coniumod  In  tb«  loaat,  becaiue  iha 
ipirit  with  which  ft  !*  oonalanlly  aeakcd  ia  incapable  of  bccvinin^  botUr  iliaa 
iVl"  Fabr. ;  it  w  only  Uie  vapour  which  arim  trum  il  that  ia  hottci,  and  tlii), 
too,  in  Ae  part*  n«t  reraota  from  the  wick,  «nil  where  onl^  lit*  cuintiiutbD  ii 
goln;  on.  In  Mnaaqiienoe  of  oommutiication  and  coQloct  with  the  ale.  At  tlio 
mme  lime,  ai  the  nleobd  ii  totally  Tolalile  it  doca  not  leave  auv  fixed  moltar, 
wliicli,  by  being  aoeitwulaled  on  the  wick,  migbi  render  It  foul  and  Ul  up  Ita 
pore* ;  llio  w!cE,  th«re(be«,  matinuea  to  imhebe  the  ipirtt  aa  freely,  after  aonao 
time,  01  it  did  at  the  first.  Theaa  are  tho  ^laliilaB  of  alcohol  aa  •  Ibd:  but 
Iheae  ^luUllat  belong  only  to  n  apiijt  thai  ia  wry  mte.  If  it  be  wank,  ud 
eontatn  waiar,  the  wain  dot*  not  ovafMniria  a»  fait  mnn  the  <riek  ai  tha  mov 
ipirituon*  part,  aiid  the  wick  booomca^  after  aoma  time,  to  much  aooked  with 
waier  that  it  doM  not  Imbibe  tha  apirit  noparly ;  tha  flama  beeemea  nueh 
weaker,  or  ia  alloj^lticr  Mninguiabe£  Vn»n  wobol  i*  ii*cd  ai  a  Aul^  ibara* 
lore,  il  ought  to  ba  made  aa  etrcar  or  aa  tnt  from  wain  aa  poaaiUe.  <KI(, 
though  eopnble  of  baraiBg  In  n  tbiilw  mamieT  to  alcohol,  are  not  ao  «onve- 
nieni  In  many  reMect* ;  die  toot  which  they  emit  aecumulaic*  at  ilia  bottom  of 
the  *eual  expoaed  to  1:^  and  ohadca  &»  tnnimknoB  «t  heat  By  employing 
irameretii  veiT  am^  *iikt,  or  the  atgand  buraen,  wa  may  chiefly  piavcni  ihe 
ftrmatlen  and  donoait  of  loot ;  but  tho  wida  beooma  ararchad  or  chairmi,  and 
are  icon  renderea  incanahlo  of  abaoiWng  the  60  to  Art  •■  befom.  AiUmata 
haw  b«en  made  l«  obviau  llili  dlBouBy  by  making  wicka  of  in«onbuilinU- 
mnttcT,  a)  tabcaioi  or  wire ;  nevertheloaiv  aa  the  cal  doca  not  totally  avapoinM^ 
B  amall  qnantily  of  gTca*  ctfbonaceoua  nMttar  Kxee  itself  lo  tho  wick*  whodi, 
by  df grfiN^  abwrb  Inc  and  laaa  of  tha  flui^  until  they  become  ^uile  uaelaaa. 

The  iccoad  clau  offhel  naentkaied,  oral  or  turf,  ia  aoapongy,  that,  eomMrfd 
villi  ihe  incce  aolid  fuel*,  it  h  uafiA  to  DC  cmploywl  for  producing  ■trang  heata. 
Il  ia  100  bulky  Ibr  Ibia;  we  caatnet  put  inU  a  binaoa  M  •  time  a  qinadly 
thai  curmpMidi  with  the  quick  connmpliefi  that  mual  ■acawnrily  go  on  wbin 
the  heal  n  violent,  lliera  1^  no  douhl,  a  great  diflbrenoe  in  thii  reepaot  amet^ 
diffffcnl  kindi  of  peal,  fani  thla  ia  the  gantml  diataoler  of  it ;  fcowover,  wbaa 
we  derite  lo  fcoduco  and  keep  np  hv  maaaa  of  ciaap  Bb«1  an  axtrerocly  mild 
unifocm  beat,  wa  can  hardly  nae  any  iningbeHer  than  pent)  butit  ii  best  Co  have 
It  pr^euily  chairtil  ca  burnt  to  a  Uad  eoal.  When  prepared  in  Ibia  muuiec 
it  laoapahUof  being  mad*  to  bum  men  alowly  and  gendy,  or  will  bear,  wtibout 
being  *Klingtt!ihed  altogether,  a  Btcartet  dintinntioR  of  the  ^uanlily  of  air  wiih 
which  it  ia  lupplicd  Ihan  any  otnae  of  the  aoUd  Aidi.  Aeocrdiag  to  Clement 
and  Ddormc*  peat  aSbcdi  only  about  ou*.U(k  of  tha  beat  tliat  It  siren  out  h* 
on  e^nal  weight  of  chareaaL  Mr.  TWdgold  atntea,  that  Ihe  weight  of  a  cuhio 
foot  vaclaa  from  44  to  TO  powndi,  and  Ibat  tha  dtnia  variMiea  aSbrd  about  40 
per  cmt.  of  charcoal ;  the  other  vnrietie*  nearly  in  proportion  lo  ibeir  deulty. 

'I'h*  IliinI  cIbm  metilioQod.  the  diarooal  of  wood,  ii  capable  of  aflbrding  an 
Iniriiic  hcaL  Mr.  Delletii  br  heating  waWr,  ohiained  a  reault  e«airalcnt  to 
nicltinit  10  Iba.  of  ioe  with  I  In.  of  chaieoal.  Dr.  Oawfotd't  ezpenmenia  pn 
119  \\u.  at  Ice  melWd  by  t  lb.  of  charcoaL  Laveuiar,  Clement,  ond  Ihaoenee, 
■boiitMIU.;  aBdlla«*enrrata,l>-ilba.    Mr.  TMgold  contidm -17  lb*,  of  ke 


an 


FUEL; 


mriteil  to  be  th«  ml  sTernge  efle<n  «f  I  lb.  of  diuciwl :  «  cubic  foot  vqgha 
about  15  lb*. 

The  foiinb  menlioncd  oIum  of  (ud,  pit  coal  charred  or  taka,  pMMHta 
■inikjr  fgopcrtict  U>  womI  eharooal,  ohliough  it  m  s  muob  itMng**  fiMl,— 4h»l 
b,  it  «oniKi»)  ih«  rombuitlble  maUcv  la  n  hmtb  eoodtnaeil  form ;  it  ii,  ilicra- 
Ibre,  MAininKd  mseh  more  dowlj',  and  i>  boUer  adapted  for  k(ic-«ii>t)inied 
intnue  faMi*.  It  hai,  haiwf«r(  «  itteet,  from  wUch  >oad  ckacood  u  frM ;  it 
](a*ea  dtSM  athM  h  tba  gni^  «hkli  is  time  odlacl  In  mmIi  ^uaoUly  m  to 
oMnict  Iha  pa«Mm  of  Ibe  airt  aad  *hen  the  haat  ia  inleau,  tb^ae  aabca 
rttriPr  info  *  ttnadou*  Mbataaw,  whkk  dogi  tha  ttaname,  ll  ia  praftnUa  to 
wood  coal  for  nMlttng  mttab,  ai  oAbrding  «  grttWr  quantity  of  haat  Wfora  It 
i*  cnniumod,  and  at  a  Iom  txpeate. 

Tbt  fiftb  d>M  of  fuol,  accMdIng  to  Dr.  Black,  it  w«cid  and  «nid«  ootl  j  ih«a« 
difitr  ftORi  lliplr  charcoaU  in  afllndiDg  oopiouf  and  bright  flanoa  wban  pUntjr 
of  air  it  adniitled  l«  theni.  If  but  little  ur  ba  odtiultcd  ■ootjr  vapoon  bm 
/^vtn  oul  wiibout  Some,  and  wfth  graatly  diailniihtd  bv«L  ^^'uod  and  caadb 
ooa)  do.  lio>«T«T,  diflkr  Item  each  other  aa  moth,  ai  (npccti  Uielr  umtoi  pro* 
pcrtie*  in  manufhcURine  i>pemi«ii*>  that  we  dectn  it  neeaaiary  here  lo  ilrop  the 
gencr^Hrtion  of  Dr.  BlacK,  aiid  conaldtr  wood  and  coal,  aca  ibe  VBii«iii->  of 
aaeh,  sManUly.     Fint,  na  rctpecta— 

Vaod:  it*  ctTcet  in  producini;  heat  depend)  Krenllr  on  it*  itale  of  diTiwas. 
Several  ciqitTiiiienlB  mad*  by  OdiuiI  Ruinleffd  uiow  the  effect  of  di^  WDod  Ur 
ho  much  pttMer  than  ihai  «f  unwnionrd ;  the  latter  containing  about  eno-tlibd 
of  ila  weight  of  «Uor.  Tlic  kind  of  wood  it  alao  a  eaiiae  of  aaeno  difioRnoe; 
litne-tne  wood  wai  ftnrnd,  b^  Count  Ruinford,  lo  gira  out  motl  heal  in  buni- 
iog.  Willi  1  lb.  ef  dt7  plli*>weod,  the  Count  eaiBtd  20.101b*.  of  loiHMdd 
water  to  boil.  The  aame  weight  of  dij  beech  made  only  14.33  Ibh  of  ioe-cold 
wMcr  to  boiL  A  cubic  ftoi  of  dcr  beach  woMt  about  49  Ihi.  By  iha  «xp«ri- 
nwDts  of  FiMMiubronI,  <ii>a4  «u  found  m{imI<s  by  Iti  mnbuiioit,  U  *mp9- 
nta  iwloe  fie  weight  of  water,  m  lo  ntcpan  two^hirdi  of  Ila  woi^t  of  mtt. 
Riinferd  made  the  eflcol  about  «ne<tliird  men  than  FoMonbrooi,  owin^  poa> 
(ibly,  to  BUperioi  maaogement  In  the  1mm«r.  Sy  an  csiictiiiMai  made  M  th« 
Opera  IInii)t>,  in  Tarii,  lOO  Ibit  of  wood  were  found  to  be  equal  in  efbet  (a 
SSlbt.  of  eoke. 

At  tetpecM coal,  there  i«a<«iuidenbbdi6bmwo  in  thed&ote  of  iLaieiieral 
*8rieitie»  The  caking  or  bindfaig  toal  witli  whtth  Lenden  k  aupfdted  from  (bm 
pxat  coal  ficldi  in  NDrihitniherUnd  and  Dutliain,  undtT  the  geMral  name  of 
?Icw«ai(le  coil,  it  much  eiteenicd,  frnm  iu  iflbrdhig  ■  great  b«ali  aad  buralng 
with  a  lirely  Same ;  but  ibtne  «t  Wallt  End  are  rngardad  M  iuporior to  tli* 
IntlVT  Ihr  domotllc  aie,  at  ihey  bam  with  nwUler  and  morobrillianl  flame,  and 
do  not  cake  to  bard  in  the  grate.  The  Tanfield  Hoor  coat*  an  prebfred  Ua 
forgo*  md  funiacea,  aa  iheyMirn  slowly,  and  aflbrd  a  atrung  and  long  eonlinueid 
heat  From  the  exjieriraenu  of  Mr.  Watt,  it  appoon  that  a  btitbd  of  New> 
(oiite  eon),  which  ircigha  about  84  lb*.  i«  eompeicnl  to  convert  froco  8  (o  II 
cable  feet  of  waitr  into  iteam,  ftvm  iho  mean  MnpcfMute  of  the  atntcapbtvo 
and  thnt  a  btitSicI  of  Swantca  coal  will  piodnco  the  aame  efftd.  Dr.  Itlnck 
atate*.  T.91  lb«.  of  the  b«t  NewcMtle  ooab  wiil  conven  one  cubto  foot  of  watvt 
into  itoain  capable  of  tunnortiug  the  mean  iireaiuw  of  the  atnoapkcre  i  aad 
Ihii  itatemeBl  ap)ioar«  jwrlieUy  to  aceoid  witii  tbo  tn«m  mmded  •xporinoitU 
of  Watt.  SoMOlOB  molir*  it  reqiiiie  1 1.4  Iba.  of  coal  lo  produce  the  aame 
reeull  in  itoam;  bat  Suwoton  has  omillrd  to  it&te  (lie  kind  of  coal.  If  ho 
•mployod  tlio  Staflbrdehtre  coal,  there  1*  no  (lltcrepancy,  at  will  appear  fran 
th*  table  of  Mr.TVnlgold'iiaxporimeiili  and  ealeiilatlon*,  a4ilch  w«  fliall  nba»> 
qncntly  intert  in  Ihi*  anido.  Mr.  Trodjtold  fcund,  that  after  the  brickwovk,  ftc. 
of  iheWlerofBUenin-««gTnewBawaimcd,alittIolestlian  lib.  uf  Woll'tEnd 
cool*  would  toake  a  ctiUc  foot  of  watte  bi^,  ft'oai  the  mean  trinp(rat(ire  of 
62".  To  fndaet  the  mido  afbei  with  inlMor  coal*  a  itranscr  daft  and  more 
tima  Uid  Bitention  are  nieeaenry.  Splint  eeaL  or  hard  coa(  called  by  Kirwan 
■tiiy  cniincl  coal,  ii  regarded  nt  r(|iially  raliiaUe  for  many  purpeaea  a*  tbo 
KcnciuUc  caking  ooaL     ll  doe*  ool  acodueo  *o  much  flunc  not  M  Budt 
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•nMk«;  h  A*M  not  klndb  •<>  muU^.  nor  duct  it  an^iiIiiMM,  Ilk*  caking  «oaL 
A  laigt  bodf  of  iflint  mmI  mmm  »  atrang  «nd  Luung  fir*>  Cbatry  coal,  or 
kA  «««1,  hmUv  ««lclm  ftr«k  Mid  buiM  wUli  •  efau  fallow  fltmo,  ghring  wt 
miMh  h««t,  OM  lh«  Imm  ocdiiuniM  dll  nettly  tlw  whek  m«1  ii  ocowinMJL  It 
tnimt  away  ibom  mniiUjr  tboa  ritber  c^ing  or  tpHnl  omI,  »d  tcana  ■  whiu 
tuh ;  ii  M  cwlj  dtottBgoiiM  fton  nklnf  c««l  by  Ut  not  ntdting  or  bamtnln^ 
•oft  ahen  hMM ;  k  makaa  a  uom  agMMklo  fin,  oad  dou  Ml  roTuin  Id  b« 
(litTMl.  It  rctjidrM  can  and  wawwewwt  ia  an  ap«a  gtvUo,  ovmi  u>  liiun  i^ 
■nioll  fri^nwti  whkk  >r«  made  fai  noaUnc  up  ih*  dooM  to  a  ftt  tit*  fur  ibc 
6rF :  h«noa  tb*  mmII  omJs  ar«  oAen  mixed  with  efay,  aad  DMde  into  balU 
When  UwM  balla  ar*  dtj,  Mr.  Oray  mj^  tktj  naka  an  cxcettent  addition  to 
Ihe  f«e\  lor  an  ova  tn,vn^tiag  a  Tarj  dimblo  h«M.  Mr.  Walt  ealoulaUd 
Ihal  ll3Rn.  of  UiMteoalapradiModlheMMMcdbMia  railing  (Unm  nt  S4lhA 
of  the  KoraMfe  «mL 

Tiu  fcllowinv  table,  b^  Mr.  IWgoU,  thaw*  tbt  eomparatlv*  and  raai  rdkM 
of  1b«  priadpal  rarletlo  of  aolid  fiwt  in  convening  water  into  ilcam. 
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N*waarikv  or  calung  cot] 
filial  «m1    .... 
8tdlbiid*hire  titetij  coal 
Wood  (dry  pme)     . 

-     (d^  «»k)     . 
P«nt  of  good  quality 

Cok»    .'.'.'.    '. 
ClttTiBd  peat     .    . 


Pneltsa  tt  4  fvu»a  Ital 
«m  kilt  »t  (Utile  r«ai 

PofarVBllAll'*  KBbb 


0.007S 
0.1)100 

o.oi;3 

0.0313 
O.I»iU 
OMJi 

aooos 
iU)oe» 

0.020S 


■alii  Mnmn  «* 


ft-iO 

K.ll> 

ll.::o 

2rj» 

30.00 
&3.00 
10.G0 
7.70 
23.00 


.Mr.  S.  P. OrayUof opinion liiatllrw-ball*, of thatiMslgiMat QUI, conipMfd 
of  coal  and  ckatMoi  tn  powder,  mixed  witli  a  due  pMpoition  ofvet  clay,  and 
w«il(lti«d.  would  inakoa  mucb  moi«  dMuilyaDdinall  r»pectiapl«OMml«rBre, 
Aou  can  faa  mnili.'  with  crud<  oool*,  and  Bot  more  auimiiT*.  Ho  Mala*,  lliat  tit 
Flmdeti  and  Co-mnny  the  [nvcticc  of  making  e<{nJ  weijbta  «f  clay  and  eoala 
UgMhtr,  and  fonning  ibom  into  «akM,  ii  comnwn,  aad  tlial  the  labeot  of  At 
MpanUiaa  ii  amply  TCfMid  by  the  imp(«Toment  of  the  Aid,  tha  oeali  ihtM  intead 
Hming  muck  longw,  and  (^viog  puoe  heal,  tlun  whan  they  arc  butnc  in  tbeir 
end*  atalo  j  thai  altliough  day  la  an  {ncimibuat&le  bodr.  the  fact  ii  ci-tuin 
that  ooala  w  mixod  adbrd  moM  htat.  Fcrtliepurpoaeofllfflitiiiga&raqioadily. 
Uc  Gray  raoonimendi  the  formation  of  "  kindliag  b«lli,  compoaed  cf  ei[aal 
parts  of  caaL  ehanoal.  aad  chty,  the  two  Ibimor  reduced  to  a  fine  powder,  wdl 
mUad  aad  kaeadod  ailh  day  moiitaiod  with  wMcr,  and  llim  fctnxd  itim 
balli  at  tba  mm  of  luna*  egp,  and  tbonnighly  dried,  wbioh,  he  uy<,  may  be  uanj 
villi  mat  adranlaM,  inMoad  of  vwj.  llUac  kindluig  balk,  be  riittlier  olmtrrn^ 
owy  M  made  ao  infiammaUe  a  lo  lake  lire  in  an  tnaUai,  and  with  the  uiuHcit 
tfm,  by  dippim  them  in  a  aolulion  of  nitn,  and  ibca  drying  tbem  *("■*  •  i' 
mada  of  pm  dMnnal  mLud  with  a  ulatioa  tt  nlir«.  thay  would  be  itui  m«r« 
uAammaUib  In  MlMiiona  where  raala  an  atorce  or  dear  wo  thintt  (hat  tb« 
mixtnrM  reeommondtd  by  Mr.  Gray  might  be  faiind  cmvenient  oad  eoctiomioal ; 
but  when  it  ii  ooniUarad  that  Iheavarago  priea  of  coab  in  England  iaaol  mora 
iImji  ■  abilling  f>>r  a  faundnd  weighl,  we  <an  hardly  eoooMve  11  poMRile  thai 
the  lane  weight  «f  lire-lwUi,  of  iCa  aice  of  bma'  tsgh  couM  be  nunidhciami 
G»  tlia  mm  mtatioaed.  It  would  anaar,  (ram  Mr.  Gray'*  tMnark*,  that  ha 
waa  not  anra  thai  Mneal  paiMit*  had  previoatly  been  laken  out  for  the  TVfjr 
otd'MU  mtniioacd  by  that  genifaman ;  aad  alihuugh  Ibe  odrantagn  ot  liurm 
may  not  he  *«y  awwratt  in  mo«l  tltuaiioM^  ibna  am  doubllta*  maay  toeaOliM 
whare  it  iiuy  b«  oUKtawej  for  ike  Ultw  maon  we  duQ,  ibertfonv  luarrt  u 


^Ite 


»70 


rUMIGATlON. 


Wrf  ncrtiea  of  mme  el  tbcM.  Mr.  SundetUnd'a  piMit  dated  1825,  htai  m 
focJ,  in  tt1ilebgM-Ur,  elaj^,  mmI  kAim  vroodjr  mtUcr,  an  comblnml  ia  variona 
{iropcntieni,  oectirdtng  to  the  itfne  of  tndBninabilitjr  rM(«imL  Oiia  pan  of 
(M-tar,  cue  of  clay,  and  Iwa  wti  of  any  maniikBt  wood}'  mailer,  nich  a* 
«Bir-diial,  tamwn'  «p«nt  bark,  iyn*'  raftiw  wood,  «tr  )iaal,  burn  axtRinriy  ««U. 
If  Mual  fnu  of  the  (ar,  cU}-.  and  (aw^utt  be  employed,  they  make  a  ca«t- 
pOMttoa  wlikli  bums  vividly  niid  with  abrllliaiit  flame.  The  nuleriali  wr,  of 
vemtt.U  b«  llioroughly  muii'd,  mod*  up  into  Itunp*,  and  dried  (itbtrnitiliciilly 
or  In  liio  open  air,  prqmtolory  to  that  huag  wed  an  fticL  Mown.  Chrialw 
Md  H«rper'a  jurienl,  daud  18M,  wa*  fur  Tanoui  itkixtum  of  culm  and  abua 
Mol  {«r  anlbTaciH)  with  bitominoof  or  caking  coal,  depending  upon  th«  nature 
«f  ibe  heat  rcautM  i  tor  the  boiler  fiiraaoea  of  ■Uom  cnnuci,  where  Ika  ban 
MW  half  an  iocn  apart,  the  palcDteea  alata  Oiat  ono-fourUi  of  ibe  bltusuiKMa 
»al  answ«7*  wall  nr  Invlgaraling  iba  other  ilir(i<hfnurtb».  In  1800  Mr.  Peter 
Devey  had  a  patent  for  an  itniirtnrtd  erttBciol  fuel,  and  the  wme  gentleman.  In 
1821,  hull  anolhpr  patpiil  for  foel  built,  the  purticiilan  el  wblob  will  be  found 
In  the  (iinrillcniioiiii  of  llicir  {iHtciiU  in  (he  InToltiieiit  oflicra  In  Cbanotty. 
yULCHl'M.  in  MrahJuiet,  the  prep  tv  nippori  upon  which  a  lever  tumt. 
FULLEIt'S  EAKTH.  A  Boft,  grcvixh  brown,  denav  mail.  When  An  it  it 
<if  a  mrith  aah-colourtil  hrnwii,  in  all  degrvcx,  from  very  pal*  l«aJnioxt  Mack, 
and  tl  fia*  Mnenllv  loitiPihiuf;  of  a  ][t«enuh  caii ;  it  ■  M  a  comvacl  rexlnr*^ 
0n«Oth  In  w  toucK  and  d«iei  not  alaia  lb*  ftngn*.  Tbrevn  mlo  *atiT  it 
nikM  no  pbullitloti  or  hiMlnf,  but  nrcUi  gtadu^ly  in  balk,  and  lUI*  into  n  fttia 
asft  powder.  Fuller's  earth  ii  «f  great  u»e  in  aoourii^  clotha,  UuA,  &&,  imbibing 
■U  llio  greoM!  and  oil  used  in  pr* paring  and  tnanuliMturiog  the  wool ;  but  owiiw 
to  tho  almoat  genera)  no*  «i  Hwip  tor  thcK  pur|Ki*r>,  it  It  not  now  la  aucb 
re^iieit  in  ihit  uountiy  u  fonnerly.  In  England  it  i*  Cbund  chiefly  in  ilarap- 
ahur,  BudfurdBliiir,  and  Sumy ;  It  oontiMa  of— 
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FVLLINO.  A  pniena  by  wtdcli  wooUiti  eluthi  are  dlmUd  of  ihe  oil  the* 
Itnlifae  by  th*  optratlon  of  caidlng,  and  tlio  lexturc  al  the  Hina  Ifane  rendered 
iimch  cloter,  Atmcr.  and  ttronrcr.  Tlii*  proca),  aba  called  niilline,  ia  par 
formed  by  n  mill,  tbencc  coiled  a  fulling  mill,  the  machinery  of  whicD  concilia 
«f  A  number  of  wooden  tianiptn  ur  Metl«*t  worklne  in  a  lono  trough  by 
Aienn*  of  cami  or  wipcn  on  the  thalt  of  a  water  whedL  The  clelht  arc  laid 
bi  iIm  trough,  and  a  quantity  cf  warm  water,  in  which  i>  put  a  poi-Iion  of  Ailler'a 
earth  or  Man,  being  poured  upon  it,  it  !>  'iibji'uii'd  ii>  (ho  uctlou  nt  tl>«  eiompm^ 
the  repeated  blowi  of  which  cauae  tlic  fibrcn  (o  I'cll  niid  combine  mere  cloecly , 
tcgetlitT.  Afterstimcitia  taken  Dul,  and  tile  I'tciuv  nnd  tilth  wniRf;  tlictcErM" 
nnd  wain  returned  to  the  fulling  null,  frcnn  whicU  ii  »  m-ciMioiiuIly  (ukm  l«  1 
•Irrtcncd.  and  Xo  undo  die  plait*  il  Iim  aci|uitcd  in  the  trough.  Wbm  It  b 
•uffidently  nuUcd  nnd  brou|;b(  lu  (he  quality  and  thicknou  deiired,  it  i*  fomrod 
In  the  trough  in  clear  water  ual9  ptrfeclly  clean,  after  whi<di  It  la  huug  upon 
tcntur-bonlM  to  dry. 

FULMINATINO  POWDERS.  A  variety  of  chnnkoJ  coMbwatioli^ 
which  c^i'lude,  by  the  application  of  oertain  degree)  of  heal,  with  bitantancou 
eotnbiiiitioii  and jifodigioui  noioe.     Sec  DcioioTiiia  PowDBaa. 

FUMIGATION.  A  procea  for  dntt«>}-ingc«nbuion«iniMniataar effluvia, 
by  tlio  fume*  of  varioui  tubatancci.  The  moM  ellicacdovt  mbounoo  for  tliia 
nuDou  ia  cblorinis  widoli  nuy  bv  readily  applied  in  the  ilato  of  go*  by  niacins 
In  Uia  imartraent  to  be  flnugaltd  an  earthen  pan.  eonUunlng  eoa  tall  and  blaa 
oilde  of  nangsnetc,  and  pouring  >Lilu[e  oil  of  vitriol  npM  the  Buxiarc ;  but  a 


I 


FURNACES. 


571 


Mluiion  of  cUondeaf  l^e  li  gvnfrati)- proSmtd.  Nnt  lochlonnoiu<il&(*w>c,v 
b  iha  vapeiu  at  niick  wid  i  uid,  loulv,  of  iBurwik  wid ;  but  tint  fume*  of 
h— Wd  *tegp>.  burninKwilpluir.  oTBiploJed  pnpowdgr,  Jwtnre  Ikilc  «oaM««iof. 

PUNNEL.  A  coiumI  or  boH-moutliod  faittiwnMit  wtth  ■  nurow  lubo,  (br 
faciliuikig  (Im  tralitftrrbg  of  liquids  or  muiU  tntataiiM*  ftwn  on*  rtnti  (o 
snoihec.  Any  pip«  or  piiiiy  ii  tomctimea  mUmI  bjr  tbis  brow,  in  porllculHr 
the  tmtl\  iliotl  or  lubo  of  ■  flu*. 

FUlt,  in  Cumin^rao,  tigntllc*  ihc  tkjni  o(  Krmti  tpedta  ^aalnult^  drwied 
in  aluni,  wild  the  hair  on,  uid  uatdlbr  thepurpoaeiof  dr.^.  The  kindi  mottly 
modi?'  uw  of  nn  ilioM  of  tha  «nnfaia,  Mblfv  bwivor,  liaro,  nbb!t  tcf.  Th«  Air, 
tiru|iorly  *o  colleid,  of  wioiH  unpliibioui  wiimflU.  a*  ibe  ml  and  liMvn,  is 
proiMtffd  b;  a  coatinc  of  Ions  eoane  iaix;  lliit  hair  irqidrM  to  b«  nmnTrd 
prior  to  llio  short  fur  Ming  ihsond  off  bt  tho  purpoM  of  oovrrinc  hati.  Hh 
u  Kcncinlly  rlTcclcd  by  band,  for  vbiek  ponNNO  women  Htd  eUQnm  an  <nr 

Stayed ;  but  o  patent  liu  rfcviillv  been  oUanBd  by  Mr.  A.  Btll  lor  a  nMcbaiM 
>r  p^rfnrmini;  ihi'  oporatiDn,  ttio  mo^niul  urnngctnent*  of  wUci  ippMT 
to  be  limnlc  and  ollwlire.  llic  tlda  fomt*  round  •  ptojeciinK  btd,  and  It 
■dvnncpd  l>y  moctiinny  >mng«d  far  ihM  putpow,  ih*  l«Mion  etOte  Ma  being 
duly  inninlniiiod  bv  wficbti.  In  front  of  tbo  pnltcting  bod  are  l«o  oylindin 
of  pester  IciiKtb  tnan  Ue  width  of  the  skia*,  and  kmrot  RroinclMoindtaineUr. 
Ortr  tho  circuinformo*  «t  Mch  of  tboa  oyliadet*,  hit  la  cunoary  directiaat^ 
i)  woand,  ia  a  ipirri  Ihic^  a  proMOtini;  rib;  Mch  ot  tbeoe  ribi  mnkinii:  only  etm 
TOToiiMioa  oFtbe  cyBndcv  in  «Hrally  trtvmlii^  iU  vnliro  length.  'Hiew  nlin- 
data  an  drircn  by  moana  of  •  Tiggn  on  tbe  udt  of  the  lovrer  oiit>,  sn<f  ore 
plitetd  ao  now  to  tttth  other  at  to  oeearion  the  riba  to  come  in  contact  and  tw 
pcaa  irkatevtr  hair  orfor  coma*  bKWftn  ihenv  A*  tha  (kin  ii  diavn  fcFrward 
mr  tho  edg«  of  tha  jnojcctine  btd  tlio  long  hair*  itand  nnaity  nt  right  an^)n 
(o  tho  rib*  on  the  oyhndcr*.  vhieh,  in  their  roroJution,  foroibly  tciic  tlir  hains 
nod  citnwt  the  ramo.  In  orier  tbat  tha  uiaMiuo  of  Ibe  rib*  may  b?  tomcwbal 
elnitic.  Bod  lake  bpitor  hold  of  the  bajn,  they  an  ooverod  with  )«ath<>r. 

rURIiOKG.  A  moMuro  trf leujtb, equal  to  Ihceighlhpart  of  amil^or  folly 
polei. 

FUKNACE.  A  tam]  ot  anpnraliia,  whortin  tut\  ia  burnt  in  r1ienucal,niaiM> 
focliiriii);.  and  culinnn'  cijirratiiina.  f'unucoi  nn  at  varioui,  nod  «v«n  more  aa^ 
than  lite  parti«uliir  object*  for  vhioii  thpy  are  dotigntd ;  to  occompliih  lliBte  ao 
that  tlioy  iJihU  prttona  their  onko*  in  tho  moat  oconovnital  and  conrcnint 
manner,  ii  the  broper  ittidf  of  tfaoao  who  Iu<re  to  eoMtnict  or  employ  tknn. 
'lite  preon'  clioloe  of  nialeml*,  adaplfd  to  tho  drrroo  of  boat  and  oIImt  ciretun* 
itnnco*,  II  alto  of  the  fmtoit  Imporfoncc ;  indetd,  iho  imultln^  product*  of 
flimatei  ftoallv,  and  often  wholly,  depend  npoa  llw  eonUncd  uipHeallon  of 
chi>niical  InowbdM,  manahctartng  nptrhnco,  and  innntiro  ikflL  Th«  M- 
lowiag  appear  t«  Im  lh«  oarMlial  qnoUheatlon*  of  a  good  ftiman ;  flnt,  to  ha 
able  to  oonecntnte  the  heal,  and  ditvci  it  at  moch  aa  peaiiblo  la  iJm  lub- 
ttanoM  to  b*  aettd  noon ;  leooad,  la  porciit  tlie  diatipatlcci  of  the  beat  after 
it  la  produced ;  third,  to  obtain  Iba  fr«atc«t  iinanlity  of  bcal  lh»  ■  gtvon 
quoaUty  of  lurl ;  fourth,  to  bo  able  to  reguMo  at  pleaanre  the  neecatoiy 
M^roa  <d  haat,  and  haTe  it  nboUy  al  tho  onorator'a  nuia^iMMit.  Under  the 
anelea  BoiLia,  laox,  Aia,  FovHPHt,  anil  vario«u  othon  that  occur  in  thla 
norki  Dumeroiu  jwaclical  exaaipln  are  given  of  tbo  cunstnidion  of  funtaroa; 
it  will  therefor*  »*  out  bajKic*a,  nndpr  ili*  prtoeat  head,  to  *upply  the  defi- 
ciotWM*  that  are  left  oatbesubjecl,whioh  wetoall  pieniBcbvtaaieobiervalianR 
on  ibe  nature  and  pmiper  eotutructlon  of  fiiniacM  ui  ntieml.  In  tbe  conalmo* 
tlon  of  Ainaoaa  Ibe  boUen  ftitv  ihinjt  tbould  be  conAiMd  Ihat  has  a  lendencv 
lo  add  (o  tha  (Act  of  the  fuel,  and  lo  aread  ihatwbioh  il  calcukled  to  diminiin 
ita  efAct;  but  wflhout  &  knowled^  of  tbo  aatara  of  burning,  we  ahould  be 
Ilka  ataiBcn  traretakig  the  ocean  without  •  wmnaaa  When  a  poMion  of  fbcl  la 
fnritrd  Id  n  risM  flro-pIac«  it  nuat  be  Mipflica  wflh  air  to  enable  it  to  bum : 
and  llw  furl  iiaelf  In  lb*  pweaM  of  buniing  b  patlly  converted  into  mmim 
maUar,  which  eaeap**  up  IM  cMnuiey  wilb  •  portion  of  tho  ab  anpellod  lo  (be 
file ;  but  the  greater  pott  of  the  aic  bo  mpplied  ongbl  (to  Mr.  Tredgotd  obeeiTM^ 
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la  bt  choMgod  in  the  nrooen,  by  iu  mygtn  uniting  wilh  the  onbon,  uid  Mfc« 
n«b<ntiblc  [iitrtt  nriM  ftui,  foRnnig  caiionie  noa  gM,  fipoiar,  See.  Ncnr,  in 
(vdn  tW  )krrrert  tomUMtJou,  or  bunting  of  Ibo  IbtV  n^  Uko  tiUci-.  (iip  air 
■huuld  bare  bve  scota  to  «r«n  put  of  th*  fiMl,  wUch  ii  hrMed  lulGcicntty 
■o  bum:  M  ftwl  moit  b«  hitaa  m  a  ccrlain  d*|;ic*,  ntbrnriu!  ita  elenriUa 
irDI  no!  combine  witb  tbc  ox^rgvii  of  the  air.  And  vc  k«  clculy  lb*  tdrao' 
t«g«i  of  a  regular  Bapp}j  of  fuf  I :  ihii  adruitue  It  grtator  in  ufopanion  to  tb« 
quaMJ<)'  of  hydngcn  contained  in  tbe  Man* ;  fcr  If  n  brgo  body  of  nicb  tad  b« 
•I  onco  put  ufKm  the  fito,  much  of  tba  hydronti  will  e>c^  in  a  gaar«aa  «l«l« 
■ocoiuumcd,  otmjis^  otf  witb  it  s  mjr  conaidnaUe  poriion  of  heat;  wfaerea* 
if  tbe  lbs]  be  tUnly  tetuxti  over  the  Mirfaoe  of  tho  Core  part  of  tb«  fira  the 
bydrnieii  would  nuwt  Ukefy  be  coMiHied  in  pwdng  orer  tbe  red  hot  ombm  in 
IM  aiicr  part  of  iha  fit*,  and  lb*  product  co  off  b  Unm :  and  that  the  Ulent 
baatofaucbalewaiB^iMtbclait.  it  willbedaiMiletAhnTea  heriieatal  Sua 
•f  metal  Cb«  the  moke  to  poM  along  after  it  ha<  left  tWboiUr,  vfacn  ibcateaan 
can  be  coodeiua^  and  tbe  heal  applivd  (o  warn  *ata  for  the  boiln  or  other 
uiehil  pnrpoaM.  But  to  aueoced  in  Mouinung  iho  combintible  gWH,  h  b 
BOMMaiy  that  Ihnr  ihould  mix  with  ih«  air  that  baa  beoame  bat  by  p  awing  (aa 
aipiaiaid  by  Mr.  Watt,  b  the  «peciAcaiian  of  hl«  patant  b  ITSS,)  "Ihivogbi 
over,  «r  MnoQg,  Awl  thU  hu  ceaicd  loimolcr,"  orbybcmftdtavrn  threaghnnnll 
floei  or  obalMBia  in  the  tdokwcirk  round  the  Urc,  in  nich  a  n^anncT  aa  to 
ha  baatid  hitan  H  mIzM  wUb  tbe  ga*  to  b«  cenrumod ;  but  ddIom  h^drognit 
or  WPM  «f  )t«  emUnaideniv  ***  conttantly  paemig  ofC,  tho  inlmdueuon  «t  a 
•tream  at  mt  into  tho  fire-place  wUI  odIv  take  aw^'  the  heat  fnun  the  boilw: 
and  tberaGm  in  a  (low  fire,  conaioling  cfurfly  ct  caibon,  il  wiD  do  nonr  hann 
iban  f^ood ;  wlulo  In  n  (jutrk  liiv  of  ebeiry  eotJ,  or  oumcl  coal,  m  which 
hydroecn  ii  abundant,  it  muit  hr  a  emt  diraMagt,  and  paitioularly  wh«i 
tk*  6tt  U  n>guIulT  wpplied  with  tari.  Tho  ^ali^  of  the  air  to  wpply  the 
far,  Mr.  Trcdgola  remark),  ii  worthy  of  bong  oenndcrtd,  although  any 
dirty  wet  hole  ii  luaally  isleemcd  paoi  nough  fbr  the  fir«  plooc.  Now 
iho  air  uught  to  be  dry,  for  air  diiir^td  with  moUtniw  ta  iiajitopMV  ao^  **ily 
taken  away  hofil;  but  wbcro  there  i*  n  Tcry  low  chimney,  and  can*M)iiciuly 
aa  inpemet  draft,  aaine  water  in  tho  aah-pit  will  increase  the  draft,  by 
bflne  GonvcHed  Into  tlcam  bjr  ^«  heat  «t  lh«  aabM,  the  mitiura  of  lUe  aiaua 
■•■daring  Iho  moolu  much  bfcbtcr  than  common  air.  1W  air  iboidd  be  oeel 
when  It  enten  the  nib-pit,  tlmt  it  may  paw  with  grcMer  velocity  through 
tb*  llr*,  Md  th«  iito-iiluci-  riled  Kbould  be  dry.  Id  older  diat  Iho  appoiatiu 
may  be  durable,  and  Lc  kipl  in  unlcr  with  liUlo  aUcMien.  Tho  opening  lo 
admit  air  to  the  lir*  ibould  he  tujBoienlly  larg«  (in  producing  the  grwtatt 
quantity  «f  tteun  that  can  be  ri>quiT«il,  but  not  lamr,  and  it  abould  be 
oonalnioted  lo  oa  to  incrcatc  in  lin  aa  il  approacbe*  Oic  lire.  The  art*  of 
the  ipaoca  betweoi  the  ban  ihotitd  «l«Mly  be  much  mater  tbon  the  aiva  of 
tho  place  that  admit*  njr  to  the  in.  Tm  tn  iboiDid  bo  made  immedialdy 
■aadtr  tbe  botlor  or  other  voeid  lo  be  heated,  that  il>  full  eflcct  may  be  eurted 
upon  tba  bottom ;  and  after  qnittimF  tho  fin,  tlie  mixture  of  ttumr  and  anioko 
Monld  pan  thriMigh  a  wide  and  ahaKow  opMlnro,  oaUod  iho  thtoai; — wide,  that 
U may  qiteod  iin£r  tho  gtcatcit  aur&eo  crT tbe  boiler;  and  abaltaw.thatitmay 
pOM  Ihniugb  with  cMnii&rable  relodty,  and  oanirffucnlly  be  impelled  ogaftM 
the  bottom  of  the  boiler.  In  makbg  tbe  flue  circulaic,  nccordinc  to  the  unial 
mode,  round  the  lidca  of  a  tan^  bralor,  tbe  beat  ncrer  extend  for  eoou^  lo 
tntder  it  effpotuol  throughout  it*  Inigtli,  and  ibo  aeluai  bring  oblique  Hm 
adTOBtag*  gained  ia  VMy  thftin),' :  fur  ihv  aoma  tvotono,  tba  mdung  a  a  floe 
to  return  tbroogb  the  botlor  oft^  no  advantage  that  eoonenaatea  tm  ica  som- 
jitexity  of  conatnuliaa,  aincc  the  beat  mar  aa  woll  bo  oenlnod  to  ad  upon  the 
liotion),  and  bare  Itoa  dt«tb  of  wairr.  Tb*  depth  of  Aiol  to  ba  on  6ra  at  the 
aame  time  abouU  bo  aomdant  lo  jgnlto  the  freah  fuel,  without  latpolriag  ila 
nttlen  on  the  boiler  in  n  irnnble  degree,  from  llio  obatrrallofia  and  ex  ' 
nicnia  mad*  by  Mr.  lVr'l;L,'"'<l  t'>  dtcurmiun  Itirt  point,  >t  apfmHa  that  the  i 
f-t  bummg  fliet  ibould  ho  about  three  or  four  time*  Uie  depth  of  what  u  a 
*t  o  tiwo  m  feeding  ilic  (Unincc ;  that  ii,  fiiur  timci  wboi  you  fcod  frei{uontly 
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■■A  An*  timM  wbcn  j*m  flwd  *rtil<nn:  and  nc<rardlDg  to  tk»  nuim  of  lb* 
tM,  lltcrB  will  br  gnal*r  or  Ico  ipnoc  wonted  bcKrMii  tlio  (mr  aMil  iIm 
bo^^n.  Ill  the  conilRKtion  oT  (nr»ac«i^  tba  itownt  coiiiliictan  of  bm  ibcoU 
b«  iu«d ;  wnii^  u)f  ul  vork  U  ^baolHloljr  necMHiy — thai  la,  tinipJjr  ikr  ban  Mid 
a  fntmc  at  iho  mouih,  vhcrc  tli«  fuel  ia  nut  in,  «illi  m  villiout  ■  door ;  In  the 
Ult«T  CM*,  the  ipaee  ii  to  bt  blled  with  (ucL  Tlia  tt*l  vt  lliu  bholiwcA  ikewli) 
b«  built  uitb  Kurd  w»l1  biinit  briclu ;  and  in  order  l«  couAii*  tb«  heal  to  the 
boiler,  it  Kill  be  pcojicc  lo  l«a¥»  eaviti«*  in  tbe  bricbwOTlc :  and,  with  the  wterp- 
tioD  o(  tliF  nccciury  lite  to  form  a  douUo  wal^  villi  a  lioUo*  *paw  b«t<v(«ii, 
keeping  llic  mnxim  ut  Meirraia  aJwayi  to  ricv — loiiiaulato  the  ttfc-pbu*  (Votn 
all  botlti'i  tbftl  nee  rapid  coiidu«ion  of  baM,  l)ctwt«itlbc  fire  door  Bl»d  the  ban 
theie  Lboultl  be  a  drud  aiiaMi;  uia  ibli  lb«frMb«aaUaT«  bid,  fntiam  ta  UifIt 
being  |iu>Ik'4  t'litiiutil  DO  the  gnite,  which  rfiouM  not  b«  donio  until  tbev  hara 
vlvcii  out  tbeir  goi  ori>r  tlie  brigbtlir  igaitrd  Aiel  on  lb*  banL  'llili  dna  epaeo 
u  uitially  tuvvrt'il  wiili  an  iran  ^U,  called  m  dead  |>|*<*>  but  it  U  pvfrrabla  to 
flour  it  Willi  lire  tilei,  aa  tbe  latter  ore  I«m  liabla  to  ubel  the  liuinp  of  tba  doer 
and  rmine.  'I'iir  ban  an  o(  cuuno  prapottionod  la  tht  *tn  oftha  liiniawt 
iliey  arc  utimU/  {tvin  1 )  to  <")  iiichei  In  dojith,  and  tbe  ihtcknaa*  ntying  from 
t  lo  II  invU;  tiielenj^ili  (tldmu  excrcda  IbrM  feel ;  nud  where  amotecsUfidad 
^Blc  ii  reqiiicrd,  lUfy  an  gi'iietaUy  laid  in  •aparoie  Itngtba  upon  troonerM 
'  ranug  liiirn,  wliitfli  ivucive  both  cnda.  The  >pM««  between  tbe  bar*  are  from 
}  lu  )  uii  ludi.  The  wbolo  am  of  tbe  fiating  abould  be  about  ooe-fanrth  tite 
una  ul' the  build  I II  tuilWt- uftba  voaiel  tab*  healed;  eathKMtof  michcTalineii 
Biiii|i1ril,  arcutdiiiK  lo  Mr.  Ttedjtold'*  coleuUtions,  to  burn  one-ciyhtli  ofa  hmlii'l 
of  caul  per  liour,  Tlie  laine  area  will  Mitwer  tor  pilbirr  a  ilnw  or  a  ^uiek  fire, 
but  in  u  ilaw  fir*  a  pcvaler  dqitb  of  fuel  u  nvcewAry ;  and  alto  fur  equal  biilka 
uf'  ail}'  uthei  kind  of  fuel,  the  ume  area  will  apply  u  for  cml*;  but  it  nill  lie 
ubvioui  from  this  rule  ibal  tbe  area*  to  produM  Mjual  qiunliliea  of  tieaiii 
will  be  iuvenrly  at  the  power  uf  )bc  fuel.  Tlic  (Inin|>i'r  a  Mat  liluulvd  at  ilie 
opening  inln  the  Hue ;  it  thoulil  be  ■uppiq'led  in  iu  ilidc  by  a  counUrbaloiice 
weight,  and  iti  aeiioii  be  rendered  euy  and  certain.  The  do«T  thould  be  iiiado 
to  (but  u  clme  M  pciwiblv;  but  tlii>re  la  a  dUleultj  In  Letfiiiw  ll  Kt,  when 
exposed  iiiiicli  m  <he  action  of  the  fire;  they  arc  beM  itefended  by  inukiii)^ 
thum  duubti-,  wiili  a  bollavi  ipiKc  li>r  air  bdwetti  tbein.  Mr.  A(kinion'4  mode 
of  coDiirutiu>g  ibvin  in  ^aad ;  lie  rivvU  oo  tba  Jaiide  a  Iionuw  tait-ituu  but. 
whivb  jiitt  fill  the  doorwny ;  the  deplb  of  ihe  aides  of  ihe  box  ■•  icren^ llirii* 
the  door  ai  to  prevent  iu  airjiliig,  wIliU  the  hollow  aiMioe  ef  couHued  air 
I  prevents  tiM  o*(*pa  of  briL  A  sliding  door,  bUaaitd  by  a  utig;!!!,  la  (lie 
monnrr  of  a  Huh  wtndoB,  bat  many  odvantagn  i  il  I*  moru  euily  opened  and 
shut ;  ■■  oul  of  tba  wav  whra  open,  and  ebuti  cluie :  a  hen  any  tlilag  Is  to  be 
done  *l  the  djr,  a  aniBUtT  cfirninK  lulHcrt. 

Drlumt'i  /WiHer.— The  Inventlim  of  a  nwd«  of  (onilraclinc  fbmocea  cal- 
culated 10  bum  all  the  wiokc  ftiven  out  by  the  fut-l,  ta  utually  iiili-ibuled  t<>  our 
celebtawd  counliyinaii,  Mr.  Jotata  Walt;  but  it  appean  from  llie  i  tJuaio  of  tlia 
Academy  of  SatBec^  at  PuK  &r  1690,  tlial  tome  tuccMsfal  experinanit* 
wrre  made  by  M.  da  la  Hire,  which  hud  reference  to  an  invriilioii  of  iiiaay 
yean  pirrioua  dote,  by  UeloMne.  a  French  eDgineeT.  The  latler,  we  ore  loid, 
.  exhibited  bii  fiiriuce  Mr  eoMuminf;  it«  own  tmoke  el  Ibe  fab'  of  8l  Getiaiain, 
Ufeilb*  ypoi  UiSi.  Tlie  fire-plMe  of  Dtbamc  oeotiatcd  of  a  hiiie  lubi', 
KHUiitto  tbe  fora  ofa  syphon,  and  invatod,  the  tongtst  leg  of  vhich  lorniedH 
chimney,  asd  the  ihonaff  tbe  Axnuce>  Tba  Ikiel  waa  drpnaitml  on  a  ^r^ing 
near  the  top  of  tbt  tborteet  U^  being  auntUed  from  aboiv.  Soon  alier  ths 
itcnilion  of  tbe  fiiel  th«  km  waa  camMuaTcalad  to  the  longett  leg  nr  rliimitn-, 
and  hf  that  mean*  a  cortcnt  of  air  wt«  cauaed  lo  paaa  downward  iLfinigh  tha 

■  fuel.  Odd  under  the  sratc,  wheta  tbe  amoka  wa*  rcanunod. 
IfalC*  f  ami.— Tin  tarlieri  apfliastian  in  ibla  eotailry  of  apparatua  Ibr 
eoBauMiDg  the  draao  tmoke  «S  fulBaces,  that  «•  on  acquakitcd  with,  ii  tha 
invenlkoi  of  Mr.  Walt,  ia  ITU,  belbt* alluded  lei.    Itia  tlioadBscrlbislbj  biniiu 
bit  aptcilintiwi  :  "  My  newly  imptoved  methoda  of  conMracting  funiacn  or 

C^iiaat  in  oanii^  the  u^kt  «i  fla«ie  of  Iho  firtah  fuel,  ia  it»  tngr 
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U  lh«  flu**  or  cUmnnr,  to  ftm,  UigtUier  with  ■  ciirrmi  of  freih  air,  ihron^, 
wftr,  or  amoiig  Awl  WMoh  hu  Rlnady  en>nl  to  imoke,  ot  wliioli  it  converted 
into  coke,  chnrtoal,  «*  dndm,  uiiivych  ii  mtciudy  liol;  by  which  ibtmu 
th*  imokf  and  noMsr  pwtior  lk«  flam»,  by  coming  into  cIom  nnlact  «iUi.  or 
by  bcinK  broo^  liMT  UM1<^  th«  uld  inlfmicly  hut  (brl,  and  by  bttng  mixed 
with  the  current  «f(K«b  armbur»ed  air,  arc  consumed  or  conTcitrd  inUhMt, 
W  into  |>ur«  tbuttt,  tt9»  IVom  ituokr.  I  pul  thi*  is  praclkv,  fin^  bj  •toppinft 
m  maj  kranu*  or  pUMse  m  Ikc  cbimnay  or  flaca,  exeept  wdi  a«  m«  left  la 
IM  it*ifniicet  of  the  fiipl,  b^  plaeinf;  ilia  li«tb  (iicl  above  ec  mmmt  to  lb* 
WEMmal  air  than  ibnt  wUlvli  ft  diviiily  Momtod  Iota  coka  or  ckatveal ;  and  bv 
conatraeting  the  firo-placn  in  lucli  niannar  that  the  flame  and  iha  air  vblefi 
MhnatH  lac  lire  iDuil  para  downvaida,  or  UtM«ll*i  er  heruKDitally.  throaeh 
iIm  tondDf  IWt,  and  pait  fnim  th«  Io**r  part  or  IiUemal  mi  ce  aid*  of  Uie 
fire-ptaee  (o  the  flue*  or  chimney."  Mr.  Walt  Ihen  gWn  an  cxanipla  and 
K  dtaeriplioii  of  the  appliciili'in  o(  tU'a  priaoiplu  in  hi*  ipMifieation.  wblch  wc 
4o  not  here  intsrt,  ai  thara  Imvc  b«*a  tome  tmpnved  arru\ii*ratM»  btlmduoed 
wbioh  we  tbull  have  occiuion  U  notice  deewliere.  'flic  •pedfiMtioii  mm 
ptocaed*  to  uat*  aa  fultuw* :  "  la  lonie  cnaai^  after  the  flame  haapaned  ihrougli 
tha  buni^  Aicl,  I  cauie  it  la  paai  ihraij^  a  very  hot  ftinnel,  flia*  or  «ran, 
bdbra  it  com**  to  tb*  bottom  of  the  boiler,  or  to  the  part'  of  the  funiac*  wberw 
It  b  propoatd  to  melt  metal,  nr  perform  anv  ether  enlee^  by  whieb  mean*  the 
moke  i*  more  efieotuaDy  coiiaumed.  In  oUier  ceeee,  I  cante  the  flam*  ta  piua 
iromeditlely  &om  the  lir«-pkcc  into  Ibe  apaee  under  a  bi)t1<T,  or  into  tbe  b*^ 
of  a  meltta);  or  other  fiiniaoe."  We  annex  the  invcntor'i  example  of  lliia 
arran|[eincnt  of  the  furnace,  a*  it  !■  aliiiptcr  than  the  lormcr,  nod  equally  eSbc- 
tirc.    a  a  reprctcat*  a  rcrcrberatory  funmcr,  for  melLin^  irou.  uf  wbidil  te  tiM 


Oiie :  <  i*  llie  aalMiit,  and/  a  door  thereto ;  ^  i>  a  hoppitr-like  reorplacle  6ir 
tlic  btaU  bmi,  winch  Krndiinlly  nttk*  duuu  at  it  1*  conauindd  beMatb ;  ahent 
the  inlddb  of  tl>i>  inui  d'  I'url  it  »  inU'iiaely  hot,  a*  it  coaaina  of  <Dela  aad 
cuke  that  lievecaaHiI  tu(iii'ik>-.  At  i  ri  au  opening  or  opoiingr  to  admit  (Veeb 
(lir,  and  refjulatv  ihv  flr«.  At  llie  oppmitr  end  of  tite  (Wnaoa  b  another  door, 
to  be  uinl  ritlicr  tor  charging  the  I'lirnuce  or  atoppinfC  tla  Mwralian,  vhich  U 
effWied  by  llic  counliT  ciirnni  produced  by  the  openinB  of  Ine  door.  Tbe  Aia 
i*  &nl  liglili'd  upon  the  biick  arch  A  and  when  aell  Iniited,  more  lod  i* 
mdually  oildeil,  until  II  it  Ullud  up  to  jr.  core  being  tatien  to  leave  proper 
falenlicva  (or  die  air  to  ]ihu,  cither  among  the  fliel,  ot  between  the  (iwl  and 
the  Aeait  wall ;  and  at  much  ail  ia  admitted  at  the  opening  i  a*  ran  be  done, 
wMmmI  canaii^  the  aniokc  lu  atcfvid  |irrpandicuLirly  fram  g,  whleh  it  would 
do  if  Ido  lout'li  be  ao  admltud.     "  Occnaiooalty  tlie  upening  Uf'u  doted  wilk 
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a  <anr,  to  cmm  ib«  krr  l«  vnler  wbdlT  or  iMnUII]'  kt  ■."  Ily  iliii  aiUlilon  It 
will  b*  iMtio*d,  Mr.  Watt  flnt  applM  tiM  dowd  hoirpcr,  now  k>  BBiich  uwd 
m  (be  IMing  of  fiuiMiwa. 

Tb«  fcUoniag  flgors  ndribib  anndior  adininiUe  eantrinnco  at  Mr.  V!nit'%, 
wliich  muty  MMMMinc  iarentunhancUinMd  Mllieir  a»ll,H»•IlMlllalp>«r 


ftgrala.  w  unia),  m  at  a,  and  Iwyimd  Uwt  mic,  at  or  near  ttir  place  wtwn  th« 
flaaa  pMMt  into  lli«  ftuM  w  dumncT*,  l  pUcf  anollirr  *mall<r  gtf  K  on 
whidi  I  mainUiit  a  fir*  oT  thucad,  Mk«v  v  cmI*>  which  faiir«  br«B  previoud* 
burntd.  until  thcjr  liavo  cctMd  ta  anok*,  «Udi  I17  giving  inUnia  haal,  and 
admiidng  tome  fndi  air.  conMnM*  tha  iinoke  <if  ih*  lut  flr*. " 

Tlii^i»ai'«  /^ilnr.'-Mr.  I^Mnpacm  Ud  •  paMM  in  I7M  Tot  ■  fiirnaOF  on 
lb*  MBa  prinnple  ai  Watt'*,  bat  it  wu  a  lew  devwikn  ft«u  tha  otdlany  eon- 
Mnialian.  Tha  flr^ban  wora  tnada  tkont  ooa  ifaird  longw  ihu  ntud,  and  M 
t*o-thirdi  gf  Ihrir  Ini^  tnm  th*  front  •  low  nch  wm  llnvwB  aertm  Iba 
fli*flaMk  ttndtv  whieb  the  Mnok*  indwd  (rain  ibe  tan  pan  et  lb«  fli»,  and 
WW  tfaM  in^Mllod  lliraucli  aeu«  iMmady  baUtd  eafead  filt^  img  under  md 
beyond  (be  Mch  upon  tlM  ban^  and  waa  tbtntiy  eonaantd.  Bj  tbe  miMn- 
Biaat  «f  a  cood  Mokvr,  tliis  6re4laot  aman  ta  ■•  MknlaMd  to  anavw  woll. 

iMffAMTj  Paknf— In  ISOl  M«Mn.  IbbHtaB,  at  OUagem.  pMenied  mhm 
imfvoranuato  qioa  Mr.WaU'i  plaM,«bkbnndat«dtb«app■>iu■l*w«t«caI»- 

8lel•  and  convanbM.  To  Ibtae  g«Btl«n>M,  iwlanL  k  muiUj  aUrlbMad  Ifca 
M  mwocmAiI  apfilicalkn  <t  (bo  prted|la  pattnlad  bjr  Van,  of  boraing  tbe 
•mob*  owia^  WO  ata  tndiacd  to  bdiev*,  m  Ibe  bMUflhmoo  of  tba  public 
In  Ibe  earijr  pert  of  Btr.  Wau'a  career  lo  iba  naiiaaw  of  danaa  amoke :  u. 
fton  (be  compafMmIr  «ndl  nunbtf  cd"  eaglMB  U  that  Ikna,  tha  Bdo|Mk»  of 
maana  lo  bum  ibe  nMba  w«  not  to  tniadi  aougbl  after.  Joinad  to  ihb  eir- 
oumataBf*  may  ba  racbmied  tba  oMkiird  inanMr  la  «Ucb  fancklajter*,  m- 
laadiu  I*  an  adcaifaia  luMwla^n  of  iba  nri^acC,  aiMeuiad  tba  work;  whkb 
cauaaf  tba  prinriple  to  get  ato  dMnfmlc^  ralbcr  iban  tba  buBgttnc  MMfa|Ma  to 
eanjr  it  into  idbct.  It  wai.  fai  taaatgrutaaa.  gtrm  in  aridiae^  ajr  nrnMrcat 
wilMaata  befae  a  conMniUoa  at  lb*  Boua*  er  ConiBaii^  Ibat  awrw  caofa  Mrr« 


00MHM«rlyAiiniiiyiUnMAf  lAaa  attmrnf  it  ttfaaygmimmmrit  ia  olbar 
wonLi.  ib^  ioflMMd  pa  aArdad  baa  baai  tbaa  edd  uiioLc  Tba  pcafaBbiKiy 
ii^  Uiat  oiorc  air  woa  adisilUd  iban  waa  it^fuWlc  lo  nipply  iba  Moceaaanr 
<]U4Diiiy  or  uxygia  lo  ibc  CiriKinaccMu  loMivr,  aad  tliat  in  oMM^uaMo  *f  mm* 
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maincMnent,  the  ttaon^tim  of  iW  fiiniMc  n  «f  lh»  btOtt  wu  nimt»i, 
rr^iiirtnf  mi  MMiiional  qunntitf  of  Ai«l  lo  g«l  nn  th*  tMuitiUi  licaL 

.•jArfifUi  Palnl.—la  Iho  ytu  1812,  Mr.  WOlitni  E*c<ti,  of  ^eOMld,  wok 
«iit  «  paicni  for  tiiifTOT»d  nmhenuirj  funiK«  tea  ntf Ung  awtali,  In  wWoh,] 
1i*  hiroduced  -KhMtm  termei  am  ait  timAitltr,  bt  ihn  purpott  ti  eoanjtog  » 
■trrain  at  jnin  itr  upon  tbe  (urCu**  of  the  mcuUk  iuIiKmom  andtr  ndn^ 
lion.  Tlii*  air  conductor  MoiiatMl  of  ■  Tcttical  ]i—m  or  tub*,  mad*  la  tba 
bri>IgG  or  wall  of  brickwoik  ■!  tb*  kmAtt  lb*  faratoii,  ^>o  lowrr  tnd  of  «!' 
upriicd  Intn  ilia  uh  pit.  vhrn  it  mu  wukned,  and  Cie  tue  of  tlic  « 
rrjtulalcd  hy  ■  valvr,  whicli  Tntvc  wu  optrated  upon  by  a  long  rod 
llinHigli  the  front  cnclotim  of  tho  wh  p!i ;  tb«  ui>[><r  cxiremily  ^  tho  kit  Uik 
or  jHMMig*  did  not  pav  fcrtioally  Mmuju4  (he  briogc,  but  had  a  horinmtiJ  lar 
jiWtb  to  k,  by  ohleb  the  let  wa«  thrown  «po«  the  nabMaiiCM  iiodtr  op^raiion,  1 
ur  againat  tb«  ciBTcnt  of  healed  Tapoui^  Mot*  Ouj  fimed  over  tlu  hridg* ; 
and  tbb  oIbot  itrcaiii  of  freak  air  trai  fonnd  to  trnpart  Mffineni  oxygen  to  the 
oaiboBaeeoui  matter  of  the  emoke,  and  bun  U. 

Z^^UariraJEaot^MMf.— TticanDoyaae*  and  peinfekMi  riTocIa  cxHrimccil  bj 
iho  public  from  aeooljr  atmoiphere,  drc*  the  aKeBtioo  of  the  Irgi^lure  to  il  - 
■iikjcct,  and  a  Select  Camtiiilleo  <jt  the  Houae  of  Conunotu  «raa  ■ppuinted.  : 
1810,  "l«  inquire  liov  tn  it  mJsht  b«  pvactlcahle  to  compel  peraona  MJDg, 
•leam  piiginra  and  fiiniacci  b  llieir  difTmnl  work*,  to  crcM  thcu  in  a  manti«r 
)cii  prcjadieial  to  pvhHc  hralth  and  comTort;  nad  lo  report  their  obiurratMma 
lliFTfon  lo  the  Elooeo."  Hie  <en»niurv  having  awntalned  aod  ttfoiM  to  tb« 
HouM  thai  the  reduction  of  anok*  liom  iVituace*  auffltt  he  prutKaH*  aecoen* 
jilishrd,  B  bill  l<i  tmhntv  that  obieei  ma  braujrht  into  the  Hooh  wd  I 

i[  WM  iniiiled— '  ,\n  Act  Ibr  pnnf  greattr  ficilitv  in  the  prOMcvIJi 

abatiiii«iit  «r  Duiianon  ariiing  m>in  l^traacN  uard  m  tho  vorimjr  of  »l(«nt- 
engiiui ;'  to  cunimcncc  Scpk  1.  lS2i,  Among  Ita  pnnclioni  nre  (liv  li:-1l']W'' 
inv:— "'Hial  li  nUaU  oiid  may  l>e  Uwrnl  for  the  oourl  beforv  wliuiii  nay  juch 
indictnivnt  •linil  be  tried,  in  addillni  to  ilie  jud^ent  pronouncrd  by  the  Mid 
court,  in  cojc  of  conviction,  \n  nwaid  miHi  cmU  a*  iniiy  ho  deemed  ptttper  aud 
reaaonablc  id  the  proiccutor  or  prauviUon,  to  be  paid  by  llic  pari}'  or  paniea 
M  oonTicM^,"  It  u'u  alio  ciiaiMfd — "  *rhol  if  It  ihall  u]ipea[  to  Uio  court  Wbiw 
whieb  any  >udi  iDdictincni  kIinII  b«  tried,  lliat  the  grievance  may  he  remedied 
W  altering  the  conitruction  of  tliu  futaace,  or  any  olher  part  of  the  MCBiae* 
ul  llip  jiiitly  or  jiarliet  >o  indicted,  it  Bholl  be  lawful  to  the  court,  witnotM  ibo 
conwnt  ol  the  proieFiiIor,  tu  in»ke  »uHi  order  touching  the  prcmiK*  h  ihall 
be,  by  the  aaid  court,  tlioughl  cxpc«licnt  for  pnreiiting  (he  nniaance  in  fiitun, 
bt(«r«  |WMing  final  iciiiencc  upon  the  deEmdanI,  or  defendanu,  m  convictod.'' 

Gngton't  Patenl. — Mr.  Joaepb  Urtoon,  who  «•*  one  of  (be  genflrmen 
axaminod  bebie  the  CommittM  of  (lie  Hoot*,  gave  it  m  hi*  opiaion,  that  Hie 
brintijial  cmuc*  of  the  iiuiMne*  wtre^  (ho  putling  on  Ibe  lire  loo  much  ervde 
IM  M  a  (IBP,  and  the  chimn^  bdng  in  BniFtol  lo"  low.    Mr.  Gtvg>oa  bad  a 

talent  for  a  plan  of  a  nmiaco  for  eoniumliij;  tU«  nnioke,  the  prindpte  of  whkb, 
c  italcd,  conaiilcd, "  Tint,  in  cniiaing  all  the  imoke,  slW  il  liai  ktimd  tnm  thm 
fin,  tu  rHurii  into  llie  heat  of  the  tin  before  iienten  the  Due  or  chimney,  aad 
»o  be  conauiiiFd ;  ircondly,  in  putting  on  no  more  furl  al  any  one  tine,  (ban 
tlic  imoko  of  which  can  tw  rniiiunieil,  and  lliai  withcmi  opening  (be  door  IW 
the  porpOK;  thirdly,  in  «uppl_vinj(  the  lire  with  a  current  of  air  t«  coun- 
teract the  elKicl  of  llioio  wiiidi  IbHt  operate  Df-airiitllie  drafl.  Tho  engraving  in 
the  ncx(  Wg*  re|M«eeuta  a  verlicul  mcUoii  of  ihc  nnparalua.  The  flre-place  O  and 
tb«  («eding>door  P  are  i^idc  aa  luual :  tbo  ■moVe  paite*  over  (he  bridee  D, 
iBiikr  which  IB  an  aperture,  where  an  intente  heat  ii  produei^,  which  inname* 
(be  iinoko  in  the  (tnceniUni-  flue  by  meant  of  a  tupply  of  air  Ihroush  the 
«|>criare  C;  il  then  poHeii  mm  the  flue  and  the  eymney,  A,  Amnod  In  the 
ttunl  manner.  j!Z  ii  an  air  ihoft  and  drain  to  lapply  (he  Kre  uilhair  throii|,'h 
•  vah*  dttiaied  tinder  (he  lire-place.  It  tnay  be  detervbis  of  remork,  that 
the  ahjec(a  aimed  at  by  >Ir.  GtV)[iion  in  tliia  arrangemcn(  woutd  be  eonaldcrably 
pimiM<ed,  b)r  makiiv  tlie  |9aftitiao  belwcen  the  aicending  and  d  cm  ending  Dura. 
A  add  2,  of  iron  «r  oopper,  iiwiejd  of  bHi-k ;  and  tliat  an  cooiioniy  of  Attt 
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wouM  rMult  front  th«  pditl  uebuga  «f  tvamraturM  b«t«Mii  &•  •«»«&• 
ciirrriiti.  Uut  in  thui  abMnolbf  di*  waM*  bMt  th^3agfa  ili«  mtdiniB  d'siMd 
oonduclinf  nibUnaH,  a  MfRetcnt  tcmpcnUire  mau  b«  left  in  iIm  Mora^ir 
««unw  to  maiatiiit  th*  ibtA. 


Lmli't  I'lMrtd. — Tlic  mtire  tpeciticaiiun  of  ikii  giMiiUBMn'*  iinfTovMiienti 
ii  imcTWd  in  lli«  Rtftrterj  ^  ArU,  inil  U  dcwrrin^  of  pmiHl  by  die**  who 
urv  iiilcre«l(il  in  tbe iuUmi  ;  OiclFutiDj-nrronKaneoli  maif  Imwevvr  be  iw- 
ricnluiid  by  tli«  foJIowing  ixtnicl.  Tliv  Mun  uniigM  "  ih*  Alrimvp 
bnrau  ncoT  wpoMble  under  (h«  middle  tX  the  bo3«r,«rollicr*CHcr«  bottom, 
iiikI  id  Iuvo  the  aptirtati*  or  ■peitiun  for  tke  n«ap«  of  the  rarefied  ah  and 
*iiid1u  abon  Iha  floor  threugb  wblch  tbt  toA  la  fot  In,  to  llial  tb*  beaMd  air 
and  gnea,  bv  ibnr  expauive  force  and  dininiahed  fpedlie  graviw,  dull  pr*- 
vcnl  lb*  cold  ati  <A  tlio  ailDiotphorr  frooi  pen«<nliar  kncMb  ike  Mtou  cf  iba 
boiler,  in  order  iliai  tb«  ruld  air  Mlmitltil  al  the  door  wbrre  tba  Aiel  I*  tiitr» 
diicrd.  itiall,  in  Ha  pauoee  to  tlie  tkiiuncj,  have  do  lendcncj  to  mix  wilb  the 
I.^nled  gWM  untit  iiin  Aej  tiive  wawd  to  act  upon  Mich  jiatla  tit  ibe  beiler 
ta  an  rmiuirrd  lo  be  tuliniillnl  lu  ibrii  utiiim  nIonvL  A  di<Mon  of  cad  pbln, 
■  xtriidinK  tram  lh«  endt  of  lb*  ban  next  to  the  door,  lepintn  llie  (trate'roaiti 
from  (lie  aili-bolo  and  air-dact,  and  prereBIa  any  air  rrc>in  pauing  into  iha 

f;rstF-T(«ni  which  dota  Mt  pal*  ihrouf b  lb*  Ignitiyl  (Viol."  Anoilwr  pfcnliarily 
n  Mr.  Ijoib'*  acTtfiffinMla,  cMiitfl  ID  the  eoiplojcnani  of  two  lim,  <*hich  we 
will  eall  A  and  B,  wrtb  ■  nU  between  tbcni,  nidi  tufpotta  the  nuddle  af  tlia 
boilpr  ofma  ill  widtk  Rach  of  lb***  Area  bia  a  commMi  tat,  wbkfa  Mrmi- 
iiaifii  in  ili«  chimney,  and  ibcy  eoannMnicale  with  tach  otbe<r  by  meani  of  en 
open  tnh  under  (b«  parlilicn  wall  i  tacb  fire  la  lupvlied  Blimmcly  willi  Tael ; 
und  the  arruisenMtil  of  the  dainpan  h  mob,  ibat  mr  cm  froni  lb*  fmli  ftie) 
in  A  ihall  b«  oonpdled  to  diaceud,  paaa  tiMder  the  mtA  of  the  diiintin  wall, 
nnd  ilironjth  the  fcttU  ban  of  the  fire  S^  alo^  with  the  btA  air  thai  mfiplKa 
■t  tthne  Ibe  tmoLc  it  ceoMHntd;  lb*  earrtat  of  baal«d  air  fhim  boib,  tbni 
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mitti,  tako  iu  eviMw  tfoimi  dMOMlnto  ihecbtnuer.  By  itii  tl«»  (hat 
Iba  IWI  in  A  liu  bnmtd  1iri|^  tbM  In  B  nquim  nfdniiihlng ;  the  daapm 
MB  iImu  nnntd.  whtcb  kmovm  lh«  vnnwM  M  tlia  chimney;  ibm  tlwgM 
ft«in  the  frtah  fiiel  in  D  dcacMd*  wiitt  the  bdonnwotiaaied  ■(«>  tip  tfaronKh 
dw  gMie  ben  ef  A,  almig  with  tbe  frcit  dr  of  mppty.  wid  bnng  ihcfe  isnlifd, 
ueMulMlad  to  lb«  eUiaaey.  In  ihbilUnMtoniiiMr  tbeopniiaa  afRrdiAg 
1*  MUlnualtj'  Tpppiitd. 

atefl'i  /mff'tnnmr.— Mr.Stccl'ilircplwe  wMDracircularlbnii.BOJ  Ri»^ 
to  nrolvc  on  on  u[>ri^ht  exit  liir  ■  ftm  eoMieetcd  to  ito  lowwt  axtnAiity ; 
mMlM  WM  alto  ftrra.  >i  tbc  ume  tiiDc,  to  a  Rqltd  nlkr.  Uming  in  bMriBgi 
uademealli  ■  hopper  Allrd  ailh  ronln;  ()>u  rolhr  broke  oroiulwdllM  ooali  to 
a  mffldently  ■mad  •!»,  and  projected  Ihcm  deura  an  indiwd  dool,  which  dta- 
trihntcd  them  ot«t  the  circular  crale  u  it  larn«ii  roand,  •■  rvprvMirted  In  Ike 
■BoenMl  Nolkn.   ooe  ihowa  a  ugh  prciMuc  tubular  boiler,  let  b  nuaOBry; 


■  f  ii  the  nag  at  ttm  wUch  ivrrounde  tb*  ciroolar  gntu,  mad*  lomewhat  dtepev 
tkan  the  ban^  and  tuniin[{  round  in  an  inn  lioush  i  3,  AIM  viifc  aand,  uliioh 
pravmu  the  air  from  paMini  by  Ihr  rim ;  N  i*  a  meullic  pUt*  lo  T*cma  iW 
aafaea  rhich  fall,-  D  a  tawlliaa  «Im«),  Ufm«d  bv  anv  cMvenHot'incan*  in  iba 
atep  at  C  and  in  a  cra«  bar  at  L  alHivc.  At  ¥  u  ihe  r«M|ilaaU  Cor  Ibi  Rlrl  I 
E  (be  braaki^  and  tupflying  rolUr.  vbich  pnyccU  ibem  dawn  ibc  ioe1i«i>cl 
•boat  O  B,  inU  tha  rerolving  fral*,  whicb,  oonlinuaJly  prMCBtiag  frteli  mtUi<t, 
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tht  Aiol  h  prottjF  unilcmily  dMnibntod  liiiftiow.  TW  grate  l>  mada  lo  turn  In ' 
■uoh  a  dircoiiun  lliat  th«  jr«ali  ooala  m^  htttnadiMcl;  aikcr  ibw  we  ik«ori(cdi 
prHentad  lo  ibo  lira  door  oMtigiaouilj  aituatod,  whttr,  bv  th«  diM  aiknuaimi  «f 
air,  vivid  combuitimt  inwnadktely  lalMa  pUM.  and  Uie  brah  fori  ii  !■  bright 
ignition  bvftrrv  inor«  it  Uuvm  on  lb*  auna  pail,  iht  rvrdution  of  tha  gnU 
bvLii|f  luw. 

&>■(•■'(  Arinali.— Mr.  BniMoo  bad  a  paunl  in  UIV  Uw  ■  nrotring  Grt- 
graM  «r  a  ^ina«r  kind ;  bii!  wh*l)in  Mr.  S«a(l'i  wia  aNMadtnt  lo  it  (a*  wodd 
■I>IHM  from  the  dale*  Kirni,  Cogalbw  <rith  tht  cirgiimrtanwa),  w  do  not  know. 
Mr.  ItniMoD  haa,  lio«cii«r,  ihaendkof  c*rr}ing  hit  apparaUM  into luccaBiftil 
ii<r.  and  of  having  rcndnvd  k  r«f]r  coMplrie.  Amoog  Manj  Judleiaa*  con- 
ifiraaeca,  taay  be  Moikad  a  nvotring  acr^er,  whkfa  gatbtftd  tip  the  atb«*  ai 
tit»r  (ell  npaa  dia  a*h  pbta.  U  llw  blMinf  jnw,  1820,  Mr.  Bnmian  took 
out  a  lacoad  pttaai  far  impNfWMHili  mptm  the  IbtOMr ;  (heaa  ebliA^  euiv- 
nittd  HI  a  moM  of  laiiinc  «f  hwtring  lb*  fiMiMN  at  idMaurc,  p>  aa  la  dtminUi 
uT  incraaM  iha  haat  of  iKe  boilar  aa  required ;  al*»  ia  a  nrw  mod*  of  fafding 
the  lire.  The  (haft  of  the  eiraul«r  in-gnte  upoa  «hich  it  rcrotvo.  i>  mad* 
lu  pa«  ihrouf  h  a  bule  in  a  bearar  or  Imo,  bnih  in  the  faricltoa'k,  and  reMrrca 
it>  lupport  at  bottom  upon  aiMtbcr  bcwtt  of  mm,  «Uoh  b  oapabla  of  illdln* 
up  and  down  ia>roave*i  ao  ai  (o  elevate  «r  deprcaa  tba  SreibynwanaefatMS 
aM  iiiniuo,  aclM  Ums  bj  alevam  vinch.  tlennd  diepwijlbwy  rf  iha  cii> 
culu  pin  ii  n  itrinr  rim  itf  riirrt  inn.  riini|[  itp  thnitTrrmwinrhri,  thr  nKin 
brlwfen  brini;  filUd  with  und,  lo  iW  «rh«D  lb*  gnta  ii  radftd,  another  ring  ot 
iron,  atUtfhed  lotba  Hall  of  the  flsnac*^  Wtij  fit  iMo  the  groove  and  formatand 
ralfp,  lo  prercnt  the  pa«M|Cc  of  air,  uid  ctieck  A»  tnuMnuMonof  heat.  Two 
at  mete  panagee,  provided  with  tbdlag  doon^  areaDad*  threugh  lb*  briokwark, 
ftir  thepitfpaaa  ot  admitting  a  eutieitt  of  airtotb*  UpaT  (kc  firr,  in  uritrr  w 
ouiic  in  igoitii^  the  inioM^  if  uuuaaij.  lie  be  feedn  ii  ihipcd  lika  a 
lioppar,  pliwad  ov«f  iha  feedlhig  hole,  and  the  deltrety  *p«>laf  ai  boUom  ia 
capable  oTeeatraMion  «v  wtpMuion^  aa  nav  bo  raquired.  Bebnr  M»  b  a  plata 
of  iron,  placed  in  an  inclined  podtioiv  and  antpended  upea  phwta  Ae  Ibe  paf- 
piitr  of  being  ^itaie^  hi  order  to  di*u(b«tle  Ibo  ftial  e^alty  iipos  tlie  gratr; 


there  i*  alio  a  ihovel  upon  toUm^  roevcd  br  maana  of  a  nd  Md  cbaia 
aeluated  hjt  the  engine.  By  tlie  ttrj  r^al  dMtribuliea  of  tbe  eoal  npcii  th« 
grate,  a  thin  Are  aad  a  iliarp  draft  la  nainlalhad,  owing  to  onty  piaoo  of 
oiial  ucon  tlie  grate  beiM  wtowaively  cspoeed  to  a  cutmiH  of  ibt  lire 
luning  conilaiiily  in  one  d^acdeD  acvon  the  gtaie;  the  fontiiMal  drapplm 
»r  the  <«al  In  uiiante  qitMititie*,  in«lead  </  opwiw*  the  door  to  chain  at 
luual,  praduee*  a  great  adviMag*  tn  convanMOt,  bcddt*  a  Mtrkig  of  Kiel. 
The  fntradBoiJen  of  the  coal  1*  Hhewlw  eompUteJy  g«*«n*d  by  &e  ikem 
generated,  lo  ai  lo  admit  no  tooto  for  eombunteii  IbaK  u  •etniUy  twodrd  fiir 
tiie  doe  potfanunoe  of  tb«  work  «t  the  engine.  Th«  whole  i^paninu  aeted 
IndepenMDily  of  Ih*  *liili  i>r  of  the  c>rel»»iiw»e  «f  tb*  beoait.  Small  ooa^ 
ot  matly  iuttwr  eoit  to  that  genetaBy  itaed,  aiuwen  well  wtib  a  Aukaea 
of  ihu  kbd,  and  thereby  etfivta  an  inportanl  taving.  A  tbin  fire  with  a  ebarp 
draft  prodiwoe  tbe  maximan*  eAet,  becauae  tli*  gniaier  the  quantity  «f 
oxynn  bnnigirt  mlo  eonloot  wilb  the  eoJ  in  eatabuuion,  lb«  greater  heat  b 
obtained. 

Mitnttft  fmproarmr»/.—U  haa  donUlen  Wen  obaarrad  by  moet  of  our 
reader*,  Uol  the  very  dcDie  bbek  Nook*  whaeh  Imam  frem  (be  chimnep  vf 
(teem  engtnee  and  oilxv  runiac**,  b  not  conMani ;  tliat  It  oenunenMa  at  tlia 
time  nf  putting  on  fretb  fuel,  and  MtitlDuea  ter  a  tew  nJT^'t  aft«r«afdi.  At 
thi<  time  tbe  air  linda  iu  way  ihroiigh  the  Itiel  with  le«  oppoeilieti,  and  Aa 
(voliiiion  ef  denia  imoko  ceatw  uaiiltho  next  tiiargt  of  oaak.  T»  n^ply  iha 
requiMie  qmaitiiy  of  air  to  bum  thu  black  anuke,  tbe  late  Mr.  Murray  (iba 
ceirimtvd  itvam-niigine  maaufaclainr  of  Iitada),  itrlaad  a  very  liirtfilou* 
machine.  It  it  dcacribrd  in  a  lellar  addrcwed  to  iha  Editor  of  t)w  7>ci*dM 
Jourmai  «/ Jrti.  datnl  F<btnary  IS,  IStl,  whfivla  be  obetrre*,— "  TW  moat 
rSi\'iuiiI  mMhoJ  yd  known  farconattmtnK^nMdca,  b  bytbeadmbalon  of  alaege 
qoanlily  of  air  to  the  hotlfal  part  of  Ibcnrv,  at  lb*  tine  Ibo  «moke  b  bunting 
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fiien  111*  TVMivt  ehamtng  ettoiL  Ha  attttmty  qnanllty  ottk  to  k 
evglit  not  to  be  W*i  tain  nay  pan  tliroiifh  an  afcttura  <iS  femr  t^ 
jf&r  «kA  A«nf  fencer  that  lliv  buikr  or  fire  it  equt)  to  t  tUi  will  (ooaufme  tha 
aoiafca  In  bwn  thraa  lo  firs  niinuun,  accartHng  to  tha  qOHitity  and  mality  of 
«aal  frnt  on  at  each  Iumv— ^  luMi  «f  cbarnng  bci^  not  iiMra  uaii  flra 
liniaa  in  aa  hour,  not  Um  ibaa  ihjMw  Ilia  aur  ruahing  into  tb«  flua  it  lh« 
■Mtfaw  faca  fbr  giving  nwlun  ta  nqr  naw  Ngolating  laafhiix^  wfaich  ocnliatMa 
in  mouan  during  Uia  cMnumplJon  tt  iBuk*,  but  do  hwgar."  Tlw  aacbiac 
m^  b«  thui  daKTibcd,  vitfaoiit  tltc  ifaavinga  stvfn  b  iha  wwk  bafata  aUudad 
ta>  It  Muinita  of  a  light  &a-wbe«l,  fren  wMcb  jwoMcd*  a  o^aeiou*  tab*, 
conmonioatiiig  with  tha  flra-placa,  and  eontaisiBg  a  isrtking  (alva,  wUch  openi 
or  daata  Iba  panaga.  Wbeii  Iha  firtt^ear  u  Ofwaad  lo  take  in  fi«ah  AmI.  it 
diNbMgaa  day  naant  of  a  dip  cMdi  tmuaciad  l«  iba  dooi)  a  pail,  which  aata 
•t  lihtttv  a  Mupcndrd  wciicht;  tha  daacanl  cf  lUi,  Unit  a  rnichtt  wheel, 
wlucfa  piacM  tils  tuni-valve  rdgawBji  ^a«tt  ibe  cartcnt,  tad  Icbtci  a  frv* 
ccnaiuaicalion  bciKerii  tlia  atuiuaphen  and  the  upper  aida  of  llu  luu.  la  tUa 
ttala  «f  n«  tbo  machine  remaina  nntil  ih«  &it-door  h  sbnl,  whan  the  cumnt 
ofalr  *t)t«n  the  laachiiiv,  turaing  npidl)- the  fwi-whael,  whitb  baviag  a  pinion 
on  iU  axi>  of  onl}  onr  tooth,  jtivat  a  *l>|^l  tnolioii  l»  *  licht  uur-wliaci  of 
inanv  lerlli;  thii  wheel,  ihruugb  lb«  ncAum  of  acalcb-io^  and  olbcr  limplo 
Bwchaiiuiii,  gruiJiially  clotn  the  limi-vaJTr.  Tha  laiolu  baring  hem  MUaumad, 
the  lire  conucuci  burnbK  unlil  a  frcah  lupplr  of  fuel  b  dm«*uij,  whan  iba 
fira-duor  it  opeufd,  whioli  puit  iha  inachina  la  a  alale  for  nacowring  oO*  iba 
rei(uirod  quantity  of  air  lo  liv  nilnuuad  to  conanma  ilia  amoba  of  aacli  charge ; 
the  opetatian  ii  ihcn  rejicaied. 

PritdMrd*  PiUmL~Ut.  WilUaa)  PtiUhtrd  look  out  u  palrat  In  I83t  for 
the  tame  object  Uo  SolcA  a  *roall  vj\ai^Pt  !a  lomc  couttniMt  ttlae*  coi>- 
ligWHM  (0  tbp  runiDcc.  with  an  aii-tigbt  piilon  to  riic  and  &II  wttbtD  h.  At 
the  uupet  end  uf  lUe  jiiMon-rod  ii  clioiii  i"  attsrIirJ,  which  pa«*i  ovtr  pliUaya, 
and  it*  reitene  enil  ii  connected  to  ibe  lop  of  ihe  fire  door  or  oii-SiM  dooni, 
by  ffiauit  of  which  couDciiun,  when  the  fire  doot  ia  niit«d,  the  pitlca  deacaBdi 
in  the  cylinder  by  ill  own  gravity ;  mid  whon  iha  flta  daer  la  tbut  dem,  tba 
pEalon  rile*.  Uii  Ihe  ouUide  of  the  cylinder  a  plaoed  a  bnadi  piw  or  cbaancl, 
lbtDU|tb  which  lli«  nir  [ikMo*  (lu  llii-  iiial»ii  aaoanik  at  <)nt«Dd>J  Bom  the  upper 
to  the  tower  purl  of  the  cylinder,  and  i<icc  I'crid.  In  Iho  iiiiddA  of  ihia  brandi 
pipe  i>  a  valvo  or  itop-ooak,  which  raaji  b«  w  aiyiuUd  aa  lo  nifler  tba  air  la 
past  alowlj,  or  hy  a  rmy  amaU  ititam,  tbni^  tbe  chaiiMli  b)>  lUa  mcaaa 
lb*  atcrat  of  the  pialon  u  relarded,  and  kenoc  the  entire  detccnl.  or  doaiac  of 
the  fire  door*,  or  ni^flua*,  dot*  not  tak*  plaoTi  until  ibe  alt  b  nearly  all  cxpdi*4 
ftoni  the  ujiper  put  of  the  cylinder,  allowing  timi  for  Ibe  rMjuitll*  quaaaly  of 
atmoaphenc  air  lo  pan  into  the  air-flnea  orcr  tlw  fin,  for  tlie  purpoac  of  «oi>- 
■uming  Ibe  tmoke ;  the  litiiii  of  doting  iha  doot*  U  rtgulaleiL  aa  ibOT*,  1^ 
the  talni  or  xop^cock  in  the  bnnch  pipe. — Lmion  Jounal  u/  ArU. 

Sionltii'i  Patfnl. — TIiIh  iiivi'iillcii,  wtiich  we  have  Hcn  repeatedly  oad  atie- 
MatTiiUy  *pf>lled,  lonni  a  distinct  apiicndaRc  lo  tlic  itant  of  ibu  l\inia<».  At 
tlia  upjier  |hiri  vf  iU(<  iip|:iiri<iut  in  u  liuppor,  oanlainiiig  a  luppty  of  iniall  coal* 
adequate  to  an  hour  or  iwo'g  coniiimption.  Throuj^h  an  apcrluru  at  llie  tower 
rxirmiily  of  thit  vcMi'l,  tbe  coslo  ifrup  between  (wo  grooved  lollen,  whjell 
revolic  in  opponto  ditccuont,  anil  break  Ihun:  which  ore  too  large  lo  paia 
utlbtnit  (vducliun  between  them;  they  tbco  fall  upon  aflat  plat*  of  (ran,  wlieaoe 
Ibcy  arc  cuiillniinlly  projticted  by  the  urma  of  u  kind  of  revolving  boner,  which 
•eiitteri  ihtm  evenly  over  the  burning  flici  on  tbt'  jfal*,  wlwrt  it  Le*  in  a  ihia 
bed,  in  order  Ihnl  the  air  may  pa«  upward  tliiough  (hem  ibc  nior<  raiily.  Hie 
nplwralui  in,  huwcvcr,  iiiually  n^uiiU'd  to  thrutr  u  lar|;iT  propoilioa  of  (lie  (od 
lu'uc  ibe  lire  bridge,  so  that  it  may  lie  tiirrc  heaped  up  or  in  a  Ibieker  itraUiia, 
in  order  thai  the  unoll  quantity  of  aniok«  ariung  from  tbe  frsih  fiiel  in  ft«at 
tut/  be  coninincd  in  paiiing  over  the  bridge. 

Chapmant  Funtact.  —  la  1824  Mr.  Chtpmnn  reetivod  a  reward  tram  ibf 
Society  of  All*  f'lr  ii  difiiTciit  mode  of  ialrodiumg  uir  into  flio  fUmnce.  Ha 
catla  Ihe  grate  Ian  liolluw  from  end  l«  end.  mi  tliul  tliey  form  a  Mtica  of 
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MRlbl  tahtt,  «Mt]i  «p«n  Into  era  boin,  oes  tjaeed  In  Crrnl,  mi  iIm  oDmt 
bahind  Uu  f[nla.  In  tlw  fVont  box,  dinctljt  niManMath  llw  fire  door,  liitn  la 
t>  rtfptitT  to  open  uid  Aut  I0  knj-  rxlcnl,  at  plmur* ;  IliF  oihn  tnd  U  eon- 
HMIod  with  tb«  brickwort,  dirtctlj'  under  th«  Are  Mi^r,  which  ftfe  bndg«  it 
miute  doublp,  with  a  mill  intnval  between,  liboul  one  uieb,  (lie  inWrral  10  « 
acroii  the  (onuce  from  (Me  to  rid«,  Mtd  lather  to  iadins  forwird,  or  l«a:udi 
tlie  Are  door,  »n  ni  (o  meet  tnd  rrvfrbcrala  th*  iMoke  oa  l«  the  Initod  ftiel  ia 
■lie  mt*,  vhiFh  coium  it  to  infiaoM  nod  beoom*  ■  AetH  «if  hagm  lire  tisdvr 
the  bott«ni  of  the  boiler.  Df  thit  «mnfrin«nl  it  wQI  b«  percdved,  Uwl  iftlM 
front  regirter  i*  op«n,  or  paniaUj  to,  there  will  b«  •  greu  draft  of  tar  ibrough 
it,  tieng  lh«  tnurior  of  the  n«te  ban.  thenN  iaio  uio  4u«  of  the  fire  bridM, 
iiDd  out  of  iIm  oriAoe  at  t«p,  wmeh  air  win  lie  h«alcd  in  iii  paiMgc  throagh  Um 
bunt  befnm  (t  eonan  In  eonDut  with  (far  moke,  •honltwHI  ^veoul  \ttnjfn, 
and  aaae  it  to  inflame.  Mr.  Chapman')  iticde  of  nippliinr  the  coiUi  to  lb« 
foniace  it  alau  limiile  niul  eicellont,  whirli  wilt  )>r  rxiiUtneJ  with  rererence  to 
lh«  nil^olned  •ograving.     fiy-  I  ii  a  wcdon  of  the  fumaoe,   with  ■  bollw 
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»»«  otma ;  and  /^.  2  a  view  or  (lie  bollow  h*r>  lu  ihe*  open  Into  tbe 
aiitUbefler;  t  the  lii«-p)K«:  e  iho  IMing  hupper,  vtili  a  covvr  d,  ai 
trpo  or  tncninK  bottom,  Iwnng  a  lever  **  counlerMiiK  r,  bv  meotii  of  ' 
the  omU  ara  dcli#n«d  into  tha  fee-place ;  /  ii  •  nkt,  \^f  me'ant  of  whi« 


A»^^lW«««i;  and /1|ir:2a  viewofOieboIjow  h*r>  lu  ihe;' open  Into  tbe  box  i. 

^^  .^ 

whicli 

, .J ,  ,,  ..., -.    'hicli  iho 

bair-biirel  coali  are  puiAod  ftitwanl pneiootljr  to  tettiof;  bl  a  freali  cli«r«i;  oa 
■lit  below  ih-  liimncr  dosr,  thraagk  whkhtbcilalt  orthefii«u«een:7i  lian 
aiT-li)!ht  boi.  iiiia  the  back  «f  wblch  ibe  liaia  ofwa,  and  fai  front  of  which  k  a 
n-giiter  fur  the  adnMUWM  of  air :  t  dim  of  the  hollow  Utt,  tho  whole  of  wbloh 
•[■'  •hown  in  F^.2  la  thev  afta  into  the  box  1  atiove  mentkned ;  /  a  fat  bi 
tb«  fire  briditr,  through  which  tht  air  hai^g  paued  i&io  (be  box  •,  and  theiKc 
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llinogh  tb*  hollo*  b«n  t,  tnttn  into  th«  fanftM,  mi  (omubsm  iha  i 
lIoOow  ban  u«  uid  to  be  nMiTe  dunbl«  tbui  wlid. 

aiOerttm'i  PolmL—TUm  HSm  b«l  bttk  (rant  tbe  fenncr.  Mr.  Gilbcrtaaa'B 
ptee  ii  u  b««l  tb*  abr  b^  ci«ua|;  it  U  paM  tbrwigb  "keOow  pUlaa"  ftjwd  l« 
ikandcs  ofllM  fianMM,  aadlkNioa  intoa  earin  at  tht  backof  Iba  Gtv,  whar* 
it  eooM*  in  eontact  villi  iba  tniok^v  ni  cwiaa  u  l«  ba  ieaii«^ 

Ckinsaf  AriMMi.— Tb*  fittBu  af  AiraaoM  trnployad  by  •iparinaata)  u 
w*n  aa  ptactkal  diniuita  an  extniBdv  £<renifitd.  Ilua*  ubicb  bm  cmpkijcd 
in  maoufaciodai :  is  natallurgkal,  diitimicty,  and  oibcr  nwntMoi  on  tbe  mu 
*ctl«,  will  b«  found  under  the  dcnoiniBalMn  of  tti«  artiiji  produovd,  auco  •• 
laoK,  Gai,  Zinc,  tec.  Id  thb  place,  tbcrcfarr,  vc  ahall  con&n*  om  notice  fo 
tb«M  port4bla  rnraacn  vbicb  an  gnaralljr  emplojttd  bf  BritUh  «h«mirti. 

ArMrAtratoryJWimiv.—AiiBtxad  it  lb*  common  NvotNnlMyAiniacv.  At 
11  a  ia  the  aab  pit  and  fin-ptac*;  if  tbe  bodj-  <4  the  turaiet;  ec  dwdcne  or 


rrvrrbfralbg  reef;  d  ihe  ddiDMy ;  t  dMV  «tf  tb*  tab  ^ ;  /  door  of  iba 

C'c :  f  handle*  of  lb*  bo^;  A  apcrtuni  to  rteava  the  brad  of  tb*  niort  i  t 
dleaoT  ibc  dome :  i  iKeirer ;  ft*ta>AoHhrnt>rim;mtMM,  nfnmmt»A 
1b  tba  b*dv  !■  d»tt«d  line*. 

JiUm't  PtrtMt  SlotI  J^rtiat*  ii  NprracoUd  in  the  figure  on  (he  following 

Kge,  il  ii  eompoafd  of  thrf«  parU,  m  made  out  of  the  coniBian  lliin  blacK 
td  «D*Ulng  TKiU,  *ald  In  London  for  (he  u»o  of  Uie  toldamilb.  The  lower 
C'eoc  e,  Hf.  I,  u  the  bottom  of  one  of  Ibew  pota.  <ul  <#  >o  low  m  uiilv  to 
»ve  a  caTity  of  about  an  inch  deep,  and  f^uiid  nnooth  ftbovo  and  bclov. 
Tb*  ontshU  aanattar,  ttT«t  ili«  cop,  i«  five  Inchn  and  a  half.  The  middlp-pifce, 
or  fiKB^BO*  4  it  a  liT|ERr  pornad  of  a  umilar  pot,  wilh  a  ravily  uIk>u(  nix 
incbt*  deep,  ud  tnfoiurin):  tevra  inchM  uid  a  half  over  (Iw  lep  oulnda 
diamelef,  aiid  perforated  wiih  aii  hlad  hi>loi  al  ihr  bollDm.  Thnr  two  poU 
are  all  (hat  am  ntendalty  nccciaary  to  the  furnace  for  moil  opnTalioni  i  but 
when  il  i)  wiihed  ''.  hrap  up  fuel  above  the  lo]>  «t  a  crwiblt  containrd,  and 
««^Tis11y  lo  ptowct  tlio  ryu  from  ihe  iiitoterahU  plare  of  ih*  fire  when  in  ftil] 
btisht.  on  upper  not  I  i)  addri!.  of  thn  aame  dimmucint  at  ihe  middle  one,  and 
•iln  a  large  opening  in  the  lidr,  cut  to  allow  (h«  exit  of  ibc  unoie  and  Bmm. 
It  baf  alio  N>  Iron  utiii  wiili  a  wooden  liaiidle  (on  old  chlatl  anewrn  ihe  pui^ 

Se  verj'  wtll,)  for  lemovlnK  it  ocMflonoUjr.     The  bt&ow*.  wliieh  arc  double 
,  aie  fiml)'  lixtd  by  a  bilte  cmtrivatiot.  wlikb  will  take  olT  and  on,  lo 


^tmsK. 


Htf 


B  IwATjr  alool,  u  repnMnUd:  tb*  noil*  i*  Mwli«d  bla  •  hole  in  Ui«  pot «, 
wliicli  Miidacl*  lltc  blul  bto  ib  caiily.  No  laliiig  U  noMwary  la  iinng  llii* 
fimiM*,  N  thu  il  iiuy  b«  tcl  Dp  mi  Ukra  dovn  iamcdiudy.    C«k(g  or 


fjuxiaa^ 


.'jogooa 


eonnM  dndfn,  aiuvn  «p1I  for  Tott ;  anil  lli#  h«at  wlilch  Oxu  little  twmaeu 
■flbrd*  b  M  inUiiMy  llut  iU  pairer  <ru  flm  ducormd  bj  Ibe  /usoq  of  a  thick 
pUo«  of  CHtiron. 

Qbvnilf't  Ifhid  I^mae*  U  r»|mMDt«il  in  lh«  lUlowing  f nfrannc.  Il  b,  in 
■oiii«  rctpecti,  Dr.  Urr  cbwrvaa,  lo  b«  praftrrvd  to  iho  oni*)  fonn.  Tlw 
ildrs.  imiMil  of  \>e'mg  Mr]tcnAcnkr,  ara  iatiisad,  w  ibAi  the  hoUsw  tftot  b 
pyranilijirul.  At  tlic  bottom  lh«  op«MiBc 
ti  thidpcn  incliKt  «^iare,  and  «l  tB«  top 
eight.  TliG  perpendicular  bcljthi  i*  WNn- 
Mf D  Inehf) ;  llic  Torni  ipprnn  t»  mile  lb« 
fcUowiny  advanta^ ;  Iw,  A  graat  tufCK* 
la  espMcd  to  the  air,  wludi,  IiaTias  an  M«r 
stilnnc*,  ruifaei  thrmgk  th«  nnl  wtth 
pnol  rnpidily  ;  H,  Th*  laditMd  (Id**  act 
in  t'litir  miMiiuro  u  T«TMi«ralins  turfaMi  i 
and  3(1.  The  fuc)  rail*  of  ilMir,  and  (■ 
altrayi  in  c\ot»  contact  with  tb«  cniciUo 
placed  near  (he  ([rnte.  Tlo  lata  Dr.  Kto- 
nsdy,  of  Edinburgh,  aWoM  opiBlon  «n  tliU 
■ubjrct  ddimi  Iht  grr-unt  might,  (bund 
llini  i]i«  >(ron(;cit  heat  In  Dur  toMmoa  *ind  fimueea  wai  withia  two  or  Ihrva 
inchfa  uf  ihv  grate :  thi^  therelci^  ii  the  moat  adiaBt^^u*  poiittaB  (or  Dm 
crucible,  snd  mill  mora  ao  nrhto  wa  can  luwp  M  lunoiitidad  with  Ifad.  It  b 
liieaiivenimi  and  dangttmi*  tw  tba  enuible  la  atir  lite  fire  oAeB  to  make  tho 
flial  fUl;  and  the  rivramidal  fom  rvndtia  thb  UMifMMary.  Il  ti  also  Biors 
eaay  to  avoid  a  «udd«n  brad  in  ih*  Aiauny,  bj  tb*  «ppn  part  of  Uio  hraaca 
advancing  in  ttiia  eonaHncticnL 

Lamp  Fknuett.—The  ftamc  of  aa  argaod  lamp  ii  veir  ofteo  cmplujed  far 
chemiital  pnrpoar*,  and  li  ia  vary  caaraninit.  To  a  vanloal  rod  li  filled  to  iltda 
thereon  a  outnbiit  of  meUllie  rinfp  frajeeling  fhMn  it  boritoatally,  whkh 
baeciBa  the  nippotti  to  retorta,  or  olhor  te**«ti  •uapended  orcr  tl»e  flame  of 
the  la&iBi. 

Dvmtitk  Arnaov.  audi  a*  itovet,  gratn,  ranfra,  &c.  aio  dtacrihtd  uMbr 
Iht  ardda  FiaK^rtici. 

rUSBE^  in  Clockwork,  the  conical  barrel  drawn  by  llie  ipdcg,  and  ihiM 
wliich  tba  chain  or  cerd  b  wotiad;  for  tha  OMof  which  aea  HoRoi.»ar. 
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FUSION,  la  ChflHlibir,  Uw  applieUloB  of  li«at  la  pradaM  llw  d«ns« 
mafat  bodin. 

PUSTIAN,  in  CMnneroc^  k  kind  of  ««<t«ii  Maff,  which  iMBit  us  if  it  vera 
wbalnl  uii  one  lUt.  Risfat  fuaUkna  ihouM  b*  nMd«  entirely  of  cotion ;  bul  ihey 
ua  frfouantly  mad*  witb  a  wfln>  uf  Sax. 

FUiiTlC.  on  VKLLOW  WOOD.  Thii  mooA,  the  Jforw  inrloria.  t«  a 
lulive  of  tbe  Wetl  Indiei,  and  oH'ordj  niucli  culouring  mallvr,  wliicli  U  tmj 

CnaaiMnt.  Tlla  yalloir  givrn  by  fuitic  wiilnnit  any  m'lnlant  ia  dull  aiMl 
>miUi,  l«t  ilMidi  <rr]|.  Tho  mordant*  onijilurrd  uiili  wrid  act  upoo  fiutie 
i»  a  nnitu  maunvr,  and  by  their  m«imi  ibe  co)o»n  arc  rmdcml  nor«  btirlit 
Md  Itxad.  Til*  diflVraiicv  b«lwccii  them  ia,  tlial  lliv  yi'lIoK  uf  fiutic  IndMwa 
morr  to  omnf[«  than  that  of  wtld ;  and  at  it  abouiid*  iiwrc  iu  cetmiring  tnMtcr, 
a  leu  qiuuittly  will  suSicc. 

G. 

tiALBANt'M.  A  M<inoii>  and  gummy  juioe  tbct  exode*  frooi  Ifct  flbitcM 
/nllwaiiai.  The  uuiuiucnial  ailicle  i>  in  tha  lUl*  of  white,  ytllow,  and  browniah 
Man,  uncliioui  lo  iKv  luiwh,  ocid  aofUning  b«i«««n  th«  migan,  and  generally 
fiill  of  biti  of  lUlki,  leave*.  Sic.  of  ibn  plant ;  it  hai  a  bitin  acirid  taal«,  and 
ttroDg  imell.  Oae  pound  of  gslbantim  yields  Id  alcohol  nine  and  a  half  ouacca 
of  rauoi  and  (u  wairr  abutit  three  ouncva  of  gum.  The  paculiar  amdl  and 
iMIa  of  ^banum  rrtide  in  an  cuwntial  oil,  ux  dnuhtni  of  which  tat  <rTrtiili»id 
by  diitillation  from  oni^  pound  ot  ihc  nibsUncc. 

GALENA.     The  nutivr  sulphate  of  l«<ad. 

GALLEY,  in  Printing,  a  fraiiin  into  which  th*  compotitor  ainptlM  the  linn 
of  me  out  of  hii  oompoiinfi  *llck,  and  in  wbtcfa  h*  arrange*  aad  tloa  Up  the 
whole  matter  oF  the  page  irhrn  it  it  DOTiipIeled.  The  galley  u  an  oblong  aqoaiv 
board,  with  a  Uift  oa  one  of  it*  lid^i  and  one  of  it*  aod*.  lo  aupport  the  tnm 
in  drawing  it  up  into  a  conipact  moM ;  il  hai  aometime*  a  groove  to  admit  a 
fklac  battom,  cnllrd  a  f;allcy' iljcr. 

OALLi^V,  A  kind  of  loir,  ilnt-buili  TtastJ,  fumiihtil  with  a  deck,  and  nart- 
gslvd  with  aaitt  and  mn :  vhiclly  ittcd  b  the  Medittrraaean.  Thii  mm  u  also 
given  lo  a  light  (pecica  of  ojK-n  boon  employed  in  the  rrr«T  Tbamn^  which  i* 
rowed  Bilh  lii  ot  vij;ht  pnir  of  oari. 

GALLIC  ACID  it  fwind  mwt  abtindAnily  In  the  vegetable  nibitance  galb, 
whence  it  (Irtivk-a  it*  nnine)  but  moit  aalrinxpnt  TegetaliU  tnali4T  coiitaina  it. 
Tile  limplcst  mode  ot  obtaining  it  i«  proMibly  t£at  rMomRionded  by  Mr. 
Piodlvr,  An  ounce  of  poirderM  galhi  ii  to  be  boiled  fn  aixtrcn  ouneea  of 
Water  until  ii'duvixl  to  eijjhti  and  then  ttrainnl.  OiuolvK  two  ouiMca  of  altim 
in  water,  prceipttaie  the  jumuna  by  earbonutc  of  potoih :  and  alter  edulceraliag 
it  MQiBWaiy  bv  taptated  ablutions,  add  in  it  the  decoction,  (kqorDtly  atirring 
Ae  nuttare  with  a  glati  rod ;  the  neat  day  Ultrr  Uin  mixture ;  woth  llie  pr»- 
dpitalc  with  worm  water  till  liiii  will  no  longc*  blacken  lulphntp  uf  iron ;  mix 
th«  wuliiugt  with  the  fUlerod  hWor,  evaporate,  and  the  gallic  acid  will  be  ol>- 
laincd  in  Ane  ni>edt«  cryttula.  Tli«  gallic  add,  placed  on  a  rrd-liot  iron,  bums 
with  flame,  and  emit*  an  aromatic  wnclllike  that  of  benzoic  Hcid.  It  it  tcJiible 
In  tventy  purli  of  cold  water,  and  bi  three  parta  at  a  boiling  licnt.  It  i*  more 
soluble  in  idrobol,  wliiuh  tnki'ii  ud  an  eoual  weight  if  lirHlrcl,  and  ane~foutth  of 
iiB  wcifiht  ookL  The  diatingniilung  uiataelenitic  of  gulUv  acid  it  its  graat 
aftinliv  for  melallio  oudcs  W  Mi  wben  combined  wttli  innnln,  to  tak*  Uiem 
from  tliv  powerful  aclda-  The  anere  readily  ilie  iBeialtic  oxidca  urt  with  ilieir 
oxygen,  the  moro  Ihoy  are  alterable  by  the  gallic  acid.  To  a  lolution  of  golid 
It  iniparta  a  green  hue ;  mercury  il  weciiiiutes  of  an  orwige  yellow ;  copper, 
brown ;  bismuth,  a  pal*  yellow ;  leatt  white ;  and  in  iron,  a  block ;  whence  ita 
uae  in  niakliig  iiiJt,  aad  la  the  opcrationi  of  the  dyer  in  making  >itiioti»  ihadae 
of  black,  ana  in  improrine  or  fixing  other  coloun. 

GALLON.    An  KD^Iiati  oneaaure  of  capacity,  which,  tnuil  recently,  varied 
conudtiably  with  tbc  luiid  of  gooda  naMtued  by  ii ;  ibua— 
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Tbt  E^Uon  >tn*  mitmm  MDtafawd  231  cubteal  incbMb 
Ditlo       bnr  mcMOte,         «         202  „ 

Uilto       dry  in«BKirv,  „         lesj  „ 

But  bf  an  Act  of  PiiHuniMI  p—tJ  In  I8:M,  it  wt*  allnrd  onlb*  IM  of  Miy, 
Itlj,  lo  •!)  niiifotni  mruurc  cnlM  llin  iiiip«ri«l  tundHd  K*lhHi-  By  ihttt  Mt 
it  WW  tUtcnaiard  lobe  nxh  mmnrc  ai  iluil)  eontafn  tc«paiwd*B*oMiipol* 
tt  diMUed  w»t«r.  wriglud  ■■>  uir  al  tli4  Wnpenititn  oT  «2"  Fahr^  aad  the 
tfOBWtW  al  M  Inehrt :  md  ■ucli  iiiriuura  1*  dtelarfd  to  («  Iho  ■•  Imperial 
niaifliiiinallaii."  ami  (hdl  be  ihcutiiluidciMhritaBdaidnMaaarcor capacity  lo 
beMa^MiroIl  fcririnei  bnr,  df,  tpirita,BndBUMirtiof  liqoiili^  HforerygmiH 
not  BifBtuml  by  hma  mawuro ;  and  Ihat  all  olhrr  niaa*iir«*  aliall  k«  (aim)  In 

SiorU  or  mullipln  rt  [he  MJd  iiu|ierial  (tandaid  galleai,  tt*  y»an  bMng>  Ao 
ounh  pan  of  auoh  gallon,  nnil  M«  phi<  oi]»-ei(bll)  pait ;  two  Hwh  gallpa* 
&iaUiig««Mt,  alf-ht  (ucli  (ruUom  a  batlitl,  and  mghi  audi  biidiel*  a  ]«art*r«f 
can^  or  ooicr  dry  food*  noi  uncoitircd  by  hcapad  moaaurr. 

GALLS.  Tic  protubcrancti  on  variouit  kindi  of  \z*t*,  Mip}tOKd  lo  otirlnala 
in  (he  puBcCur*  of  an  iiiarcl.  Sijinv  ■>«  lianl,  ami  are  lh«r*|i(ira  calM  mit- 
(■Ibi  othan  toft,  niuch  are  cbIW  brrry,  «r  mU-galk  The  )>ail  an  tb«  nat- 
salta  «f  the  oak;  and  ihc  moit  ntrctned  of  Ait  apccin  ar«  bmufkt  Amn 
AlqiBo.  TliBv  an  not  tiiiooih  on  lh«  tiirfaca^  bMI  tuticmiar,  inuU  and  bMVj, 
ud  diould  twr*  a  bliuih  or  biacklih  tinn,  ^  tafiudnf  SOO  gralnt  oT  AUmo 
gratni  broken  into  uball  picMi  iit  dbuled  wattr.  Sir  H.  Dary  obtained,  by 
•TaporaillaB  ibc  flgid,  1 83  ctain*  of  idid  maltfr,  vhich,  an  analyiis.  gare  1 30  of 
tanain;  13  mudtagvnd  rnuliibl*  mattrr;  gallic  add,  idih  a  littla  axiractivo 
mailer,  3 1  ;  mnoinda^  calcateoiu  eanh  and  atlinc  moRer.  13.  Tb«  cxtenigre 
lue  of  Ealli  in  dying,  tanaiog,  and  in  makniit  ink.  b  «^l  luiown,  for  irlikfa  we 
th«  eniarate  aniciM  nndrr  ihtir  InMil  l«tt««. 

GALL-STONF^.  The  oakMlou*  tonctetlana  occuionally  fonad  In  tha 
gnll-btoddrr*  of  animala.  TboM  favnd  in  oxen,  ui«d  by  painten^  arc  <it  tfaii 
uatuiv. 

GALVANISM.  A  ipKlat  cf  etedTicltr  nciird,  not  by  fHcijai),  but  by 
eiUbliahin^  n  communiealion  bettNtu  lirn  dISrKnt  tnetab  throi^h  tne  B»edluni 
of  •  liquid.     Sec  CuRMtmf. 

GASIBOGE.  A  nibtfnoce  obtaioKl  Iroin  ihe^oAmmilr/  i iiaiftlyiiiaftii.  ■ 
tree  that  rrowi  wild  in  tbe  Rfl*t  Indiei,  from  whkli  it  ii  bad  by  wounding  tbe 
ehooU.  It  m  brought  hero  in  \Mgt  cakn,  wbieli  arc  jeDow,  ofatguc,  and 
brliilv.  Wiiliwai«rttl«iniHay(lloi(,iurbidliquid,tuedin  painting.  In  alcohol 
it  ia  compUcely  itiMolrcd.  If  lakm  iatanully,  it  efwratti  vkJouIji  aa  n 
catbaitic. 

GAKLIC.  Tbe  root  of  Iho  .^fihuei.  Tbi*  root  lua  been  (band,  I>t  chenunal 
annl)  )i>,  in  oonutl  of  albumeiv  nnicilage,  l^braai  malter,  and  vatet. 

GARNET,  in  Mbcralogy,  a  apocK*  of  tbe  flhii  geinu,  of  ubich  th«r»  ar« 
■no  tub-ippciei,  Tic  tbe  preciou*  aftd  eomnon.  Tbe  pnelona,  or  orirntal,  i« 
red,  but  of  rarioue  iliadea;  it  oceiira  moct  commonly  ciytuUned,  cillier  a>  a 
dodecadton,  or  aa  a  daubb  tlghc-aided  pjrami'L  Gan»*t<  aro  Enind  In  alnnat 
eroy  eountiy  where  printili*o  ro^  cxial.  Swiltctlaad  and  Bobenia  are  Iho 
two  couiilrin  which  ftirnitli  them  in  ibe  meal  abundance. 

CAR.  Th»  nnrnt  given  lo  all  elailic  »rifonn  Siiid*  (except  llie  aUnoepheri* 
air)  which  rfliiin  thai  tiatc  al  all  wdinary  atDperatura  and  pwwiria.  For  a 
long  time  ilio  K>sci  were  Mippoeed  10  be  iimn«nent}y  elaitic ;  but  about  tha 
year  1  HI'S  Sir  Humpbrey  Davy.anialed  by  Mr.  Faiaday,  tucceeiied  in  re4licisc 
■rvml  of  tboni  to  a  liquid  »tai«  by  tubjectbig  Oieia  to  ^reai  preiaiute,  and  an 
axtrraio  dciirn  of  cold ;  upon  rtMoting;  the  pnaMire,  aod  rtilorinK  ibc  natural 
tentperatnrc,  the  li^idi  became  i^in  converted  into  gtaei,  'I1ui  diicovery 
lnduc«d  (hot  rniilenien  lo  iniiitni«  a  aerlee  of  eaiperinM^t*  wltb  the  view  of 
uonlsimiiK  whether  the  vapour*  artaing  flrom  the  gasci  thui  liqwedcd  night  mA 
be  iMdcTcd  availahle  at  nteclunieal  agmt*  in  lien  «f  eteaNt,  and  be  amlieahk 
t«  the  eanc  pwtpoara.  Theee  vqierianenla  «M«  drtaOed  la  ■  papai  nm  at  tka 
Itoyal  iMiltutiui^  and  frotn  l)ilt  paper  wt  teltet  the  Ifallowlng  rMiilla>- 
ilaijpAarrtiarf  fffdngn,  whkh  cnnikMei  readily  at  3°  Fahi,  uudu  a  prMMM 
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«qiial  tt  Dm  eUiUe  fbreo  cf  ■■  tUuMfihcn  eamftmatj  to  iN»»4biiitocnth,  hai 
Ju  tUMi«  fare*  iniiMMd  to  Ihat  of  an  atinMiihera  oomfTCMcd  lo  nne-fcTFo- 
tetath  hy  u  aditilion  of  47°  oF  Mnptratur*.  Li-fuld  muriatio  acid  at  Sf  F«br. 
•wHad  ■■  f^cie  force  of  30  atinoajibtrM ;  bj  aa  incrraia  otifet  toMip<r» 
toKt  ila  fafe«  waa  incnaied  to  2}  atiiHafilierMi  aad  bj  •  farthts  addici«n  of 
S«>,  iu  fgne  baoante  vqual  m  40  atniofpbvrm.  Carbonle  add  at  IS*  Fabr. 
martad  a  focva  cf  90  atnuaphafcai  and  at  3?°  Fahr.  iu  fmamm  wtt  a^uaJ  to 
U  MMOtphena,  nakiiig  an  iacrtaw  of  iimaure  *qiiBl  to  13  almoiyliaw  bjr 
an  inoreiN  cdT  n>*  of  l«inp«rati>r^  t  anil  thin  immniM  focco  of  SO  a»wo«til>WM 
bainc  aUTtrd  at  ibc  ftecxing  point  of  mitir.  Fron  dia  abova  MpatfaMata,  U 
win  be  aaen  that  Kn«l  acctnioni  of  forcr  are  obuined  by  rtty  iliithl  adlilioM 
ofhcai;  and  Sir  Humjihrey  ofaMTva*,  in  tka  Momoir,  tut — "if  future  npad- 
■n«BI«  ihoald  raaliw  tbe  tier*  here  develofxd,  Ibe  men  difltranc*  of  tampw*; 
turr  betwixt  (unihine  uid  tlindr.  and  nir  and  laalFr,  will  be  nSacnl  to 
prwluce  rvtiilu  (lint  havr  hitherto  brrn  obtniniid  iinljr  by  a  gnat  Bipcnditore 
of  fUd."  Upon  lliii  aubjcct  Mr.  Trcdgold,  tji  hit  ricelknt  TVmHIw  •«  |A« 
SUam £i^/iat.  titittrvrt.—"  I  think  it  nil!  bp  fuund  ibai  two oAcr  drcnnMlaaMa 
dliHtld  b«  c<iii«idcrri(l  in  Mtimatiiig  llic  fltncH  of  ouiupranad  KW«i  u  me- 
ehaalckl  ^nta.  Tint,  tho  diitnnec  througb  which  the  force  wul  act ;  for  if 
lUi  dialanc*  of  iti  action  be  ieta  in  ttie  uuio  profrorlion  aa  ill  farce  iainereaaed 
bjr  contprMaion,  nu  adraniAgu  wilt  bcgainad;  tli«  ponr  vf  a  nicchasical  ageM 
bttng  jointly  a*  iu  force,  and  the  >p«fe  ihioojih  which  thai  faro*  ada, 
Stcoiwly.  tha  quantity  of  beat  r«quirwl  tu  pnnlim  ihr  cliatif;e  of  teKqwniturv, 
ia  alio  to  ba  comiitorcd ;  for  if  th>  mechanical  poxer  rfiiiiires  ai  grNt  an 
catpendiliKe  of  h«at  oi  common  strain,  no  advantage  will  bo  jcaiitcd ;  in  fa<«, 
the  ffllr  pro«|)t'cl  tli^y  aOurd  of  beiiiR  tiiH'dil.  in  lliioiich  !i*Mcning  tlw  cxtenl  of 
tha  luflac*  to  bo  hoalcd."  Mr.  TredKold  then  ^ivn  tli*  fiillowing  Tkbla  of  th* 
gaMi  liifiioli«d  by  Mr.  Foradav,  willi  iheii  di-tuitic*  aa  for  ai  can  be  aatw 
laiaad,  aM  with  a  ooluma  lo  *n»>  ibair  machanical  power  aa  compared  with 
attain,  aoMtding  to  tha  ipacM  thfoogh  wbieh  tfiey  act,  ftom  which  i(  will  be 
•ten  that  in  eflMt  they  are  all  inferior  to  the  latleir.  The  quantity  of  Kiel  nt{ni- 
alte  for  ibdr  vapuriiatiun  >a  not  known. 


CaAonie  acid  gaa     ,    , 
Sdpliurlo  aetd  gaa    .    . 
Suldiur.  hydrogea  gaa  • 
EucUoiine  gaa     .    .    . 

NillOUt  OIMM  .... 

Ammonia 

Muriatic  acid  gat.     .     . 
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OAS  LIOlITiMG.  The  art  of  proeurinj;  and  applying  to  llie  purjiote  of 
itIuminalJon  the  inflammablv  g»*r*  evolved  by  nniniaf  aiid  vpviUble  mailer 
when  capoeeil  in  doae  Tcuoti  to  a  high  ivinperituie.  Tbi*  impoilant  nnd 
highly  bt4ieficLul  invention  otiginaled  in  the  mearehea  of  modem  clirniiaUi 
but  a  long  period  clnpivd  lietween  the  wientilic  diMorcrv  of  ihe  factt  u|>an 
whieb  the  proccei  ii  founded,  and  their  aucceadU  ajuplioation  la  practical  pui^ 
poaea.  The  tact  that  a  pcnnantntly  daitie  and  inflainnMblo  terikinn  Quid  u 
erolved  from  pit  coal  during  iit  drvlructJie  distillation,  appran  to  have  bcrn  fint 
aaoertained  experimon tolly  by  the  Hee.  Dr.  Cliiyiun,  whow  account  nt  hii  dia- 
iDvery  waa  publiilMtt  in  the  7>Qmattiau  of  (Xi  Segal  Sotielf,  VoL  Xtt^  for 
the  year  I73U.  Dr.  Halea  aubacqumtly  made  expcrimcou  on  pit  oaol,  and 
fimnd  that,  when  duliiled  in  doee  reeatk,  nearly  ooe-tliird  uf  Ihe  weight  of  coal 
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pMHd  off  in  tnfiuniMU*  naaar.  t'artbef  Mjxriiiunli  wtra  Mada  kj  Dr 
WklMD,  Bialiop  of  LUiwIilT.  m  I76T;  bui  do  pnttinU  ■pdJcMkn  appnu*  la 
IiBvc  bcpn  mad*  of  UtMi  dbcOTtntt  fiv  ■  long  fnioi.  Tin  Bntrit  of  racli 
•pplicuioo  apMan  u  belong  l«  Mr.  MuHook,  who,  to  I'Vi,  conwimcvd  a 
aene«  of  «xpcniD(Dti  at  lUdnith,  in  Cornwall,  upon  the  quantity  and  quality 
of  iKo  gmm  coMalaod  tn  different  lubMaaoo,  m  to»i,  p«al,  and  wood ;  ia  the 
count  of  sUeb  oxporintmu  it  «vaiin«d  to  him,  tlia^  by  eonfioing  and  con- 
ducting lilt  gaa  in  isbM.  It  ni%bl  ba  tniflajwl  aa  an  tOMmikil  MiMtitnte  foe 
lame*  and  candtn.  The  ditfiOalian  wm  parfomatd  la  KMI  MWi^  wd  the  £)>• 
eandHDiad  tbcougk  timed  Ima  and  copper  tabei  lo  the  dialaaw  of  Mveniy  r<ct. 
At  lUi  teiMinatlon,  aa  «tU  ai  al  the  mittmtMai*  print*,  lh«  gaa  wu  wt  fit« 
to  at  it  iatued  through  aptrluiPi  of  lUflctFUi  dlanwlm  and  Ibrmi,  pntppaily 
Tari»d  to  aMtMain  wkicli  wuold  aiitit«r  brtl ;  amongtl  ih*M  fotm  woe  the 
aigand  burner  and  the  tecliniur  bumcr,  wbich  ai*  the  t>»  niMt  gtmnllv 
enploytd  at  llic  prwcnc  day.  U^^  of  Itathn  «iid  of  ranutlMd  nUc,  and  T*Htu 
of  tinned  iron,  ««*•  atao  fiBcd  wtlk  llw  gai,  which  wat  art  lin  l«  and  oarried 
Ihm  toom  to  nMn,  in  order  lo  aaoMlatn  ita  anplicabilily  aa  a  hiovIlU*  UkIu. 
Mr.  Murduck'i  oouMsM  oocuBMkn*  prvTtDled  hi*  pumuac  llw  anbfMl  lUiuar 
ttiiiil  1 71*7,  when  litmiotrtd Ida  ospMiiwnMnpeD  coal  and  p«ab«  Old  Cun- 
nock,  in  Aynbire.  In  ITM  ha  oontlructt^  bq  appaniiui  Ibrli^iinK  ili*  worka 
of  Mmm.  Bolton  and  Wall,  al  Soho ;  and  In  1N02,  on  ibr  ortaBon  of  the  n- 

ii^cinga  lor  i)i«  peace,  the  whole  of  the  votki  vtrc  illununaied  with  gaa.  In 
803  and  ISM  Air.  Winior  made  pubUo  oxhOnlioaa  of  tbe  general  natur*  of 
gaiBghtlng  al  thr  l.ycMiin  Theatre,  and  nropeatd  to  light  th«  puLUe  (treet*  by 
meani  of  nu ;  but  the  txtnTajranM  of  liii  itatemrau  reipecling  tkt  advan- 
tage* tt  the  Mhcme  were  pttjudicial  lo  ibe  plan ;  and  aJlbougb  an  uptrinwnt 
wa*  made  by  lighting  up  a  portion  of  Pall  MaB,  It  va*  aeen  abandoned,  and 
■he  practice  did  not  come  into  aucetaafiil  opentkn  until  Iba  yaar  1913,  abrn 
the  thoKFrpd  Ua*  Ceoipaiiy  atMMd  tbeir  woriu  at  PttcrMntl,  WetUninMcr. 
itinc*  ihl*  ptriod  ibo  pradka  (f  nt  UglitiDg  bti  c«im  inio  gaoftil  wa  «iib 
aMonUtiing  rapidity ;  impcdant  InpnT«nitni*  hava  batn  mad*  In  th*  vatiou* 
proocwH  oanntcttd  with  it,  and  ga*  b  now  Mtenaivdj  procuwd  Iroan  nBineroiii 
mbMancM  betidt  pit  coal,  *uck  ■■  tU,  tar,  rttta,  tie.  We  iholl  now  proceed 
to  give  a  g«ncTh[  view  of  Aa  iuUM.  bv  d*afriMpg  iha  pcoctM  oT  gi«  makli^ 
a*  utuaQy  oomdiiMcd  ot  tlw  Coal  Gaa  Worka. 

A  niunbtr  uf  eatt-lroa  TanaUy  caRad  ntorti^  gtMnUy  ef  a  cylbArkal  or  «f 
an  oral  ihapr,  and  m(  in  a  brick  flmiaoc,  ara  faoMed  to  redaiai,  and  llMn  alwul 
balf  ftltad  witli  coal,  and  the  moutbi  of  iha  tetarla  cloud  aiid  carefidiv  luted. 
In  a  ihort  timo  the  deoompodlian  of  ih*  oonl  oonsHnce^aod  tbe  mjatila paita 
•vparating  fiwm  the  lUed  partly  are  conduettd  b*  bent  Inbta  called  Up  ppH 
into  a  Ian*  boriienlal  ca*t-lton  tuba  callad  lb*  bydianlic  main,  from  it*  being 
half  Kill  ct  water,  into  whteh  tbe  endi  of  lb*  dip  pip**  aro  Imntrttd,  ao  ibat 
ih#  gaa  and  rapoun  may  be  fort«d  tviUH*  tbrcn^  ttie  water,  wbicb  ewndenwa 
a  poition  of  the  tar  and  anainanla,  whlkt  tbe  ga*  aacandt  lo  tha  nppM'  pMt  of 
llw  hydraulic  main ;  tnm  iki*  it  paioe*  by  a  plpa  to  th*  oeodenatr,  whleb 
cunaitti  of  D  numbi-r  of  aDCtallic  pipea  or  coinpartmat*,  aotranndtd  bveold 
water.  In  iu  puaagr  ilirougb  tbii  vnari  tiie  ga*  baceaae*  ao  much  eotiled  aa 
u>  oceaaion  the  remaining  portion  of  lb*  tar  and  aamoonia  to  b*  ceodenard, 
which  laiiir  pcodtictt  paM  bto  lb*  tar  doKtB,  wUbt  the  gaa  paM*«  into  the 

Surilier,  Mbrrt  it  undergea*  a iretlii by  whkh  lb*  carbBWIed  hydrtgen,  whicli 
tho  gM  tmpkned  for  iUnnunalkn,  n  freed  from  lb*  NlpbtnMied  hydragtn, 
and  evbonie  acM  orolvad  wiik  It  i  It  ibm  paii**  ibtou^  lb*  gaa  mHrr,  in 
order  (bat  tbe  qumtitjr  nay  b*  regbtered  on  it*  wav  to  dm  gaa  lio!d>nr  (or 
KBtometir,  a*  It  ii  laoptOfHily  callad),  hi  whkfa  It  ia  (tirred  «p  tall  wanted  for 
uae,  being  eonrayed  in  any  rr^iirMl  dmclion  in  pipe*  eonnrtwj  with  tho 
goaonieter.  F«r  ibe  fiirtbtr  ducidaiioo  of  the  wbjcci,  a  general  view  et  th* 
epparatn*,  wilb  MpUnatoiy  tepMrk*,  will  b*  found  on  lb*  fcOowinr  page,  a 
tn  I.  in  the  foOewing  engraring,  tepr«MEnta  a  portiui  of  a  bench  of  retail*,  tn 
whii^  KT«eUiptioalrela(i*tiare*KUhtled,  tet  in  an  0Ten,tbenMulh  of  wbidi 
la  onrcwd  by  th*  c«*t-lna  «lMa  t,  baring  aptrlum  for  ih«  blrodiKtion  of  tho 
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vliich  tffbnia  gtiM  fMilIik*  in  tlwir  nmoral  whrn  Inimt  tmt,  md  bi  repUcinf 
(hviD  wiili  ottirn,  wm  Grtt  eiB)ilajMl  al  iha  WmUdImim  Gu  Wcqrki,  aod  u 
till  invnitioa  of  Mt.  Malua,  oC  iliat  MublitlinMnt-  Tie  fan  lot  brMinf  Uia 
icioiiB  ar*  ool  tta,  Mag  diluted  at  tliv  buck  ot  i\»  tyrtn,  by  wlikli  arruuD- 
■iinit  Uia  annoyance  of  tlw  bval  lo  Uie  miti  who  ekarn  tha  merU  from  Lhe 
i-li'vai«d  plailbnn  J,  w  coanihniUjr  Jiaaiaidiod  i  Uie  cMc,  a*  it  is  raked  A«m 
tho  relixu,  CiU*  ihrough .  apmum  tr  ia  lb«  plMforai,  Co  whkh  apnlvre*  are 
Kuad  Inq)  doon,  or  nvorablo  |:ratini|;) ;  //  ore  tba  dip  f  ipn.  by  vhicb  tht  p* 
MiHrn  Ui«  b)-dtaulio  iDaiii  f,  a  uanivi-rM  tcctiiui  of  wbKl^  npou  a  larg«r  ac^ 
i*  ibo«a  in  Fig.  2;  A  t«  the  plpo  by  obich  tlia  ca*  It  convvvvd  fima  Uie 
byclnullc  main  (o  ibo  condeiwtr.  to  b«  divnlcd  of  Uio  tar  ana  ammoniacil 
liijuor.  Vaiioiu  atniigMneDti  bava  bcrn  cinplortd  for  iU*  pwpoM ;  tbal 
iliuvin  in  ill*  Mgrtriiig,  and  whicti  w«  tMllvve  to  be  ftntrally  fttttnri,  U  iha 
liivciiiion  of  Mr.  Prtkt.  and  coniicO  of  a-cio**  reuol  i  divuird  into  comparl- 
ni«nti  II.  tach  commumc-alins  «>lh  tbe  odjaonil  our  by  paitlt«)  row*  of  Mat 
l>ipra  •■  n,  which  ar*  fiurouiMM  by  waUt  containad  Its  tba  lank  n,  ancl«d  tip<« 
ibe  lop  of  1.  The  fa*  entering  the  condcnat*  by  tbe  pipe  k  paaan  nicota- 
■ivcly  tlirciu{[h  iba  icveral  tmra  of  baal  pipci  uiil!)  it  arriifa  at  Ibe  esit  pipe  o, 
wliirh  ivi\iiry<i  it  lotbepuriAar;  by  wUcaDralon^i]  contact  villi  agraataxtant 
uf  cooUd^  nufftce.  the  Ur  and  anunoniacaf  liquor  bcoiaia  candaMM,  and  fall  to 
the  bottom  of  tlie  ooapaftianiCi  I L  and  Atom  (bam  mv  vonttycd  to  tb«  tar 
vrutl  p.  In  wbicli  tbo  Ux,  from  Ui  greater  fpariSc  ^avily,  oompta*  (ha  lower 
jiUTlion,  and  i*  drawn  ofT  by  ih«  lower  cock,  wbihi  ihe  anufMnla,  which  Ilea 
above  i[,  is  drawn  nff  by  iba  uppn  oock  ;  f  rtprvarnta  iha  moat  approved  oca- 
almrllox  Tur  n  puriflir  vhvii  ciram  of  lima  i*  tba  miurrial  by  whirb  tba  tat- 
biitrtlcd  liydco^cn  U  fired  from  the  lulplniMttcd  hydroyen  and  cubonie  add, 
with  wliidi  ii  i>  ttill  oonianinatad  altar  laaving  tba  oondaoatr.  In  thwarrange- 
nifiK  of  iliv  purifying  TaM«li,ih(«ae|lindrkarvMatbrrrar«  placed  on*  over 
anoihcT,  and  from  the  top  of  eadi  deaocada  aemaUer  cylinder  «•(,  which  dot* 
nnt  reach  the  boKoni  of  ihe  lareer  oyUndtV.  BOd  wkicti  iiaa  atlacbcd  to  lU  lower 
end  a  broad  Aanga  or  ihclf.  The  larger  eyliitden  arf  filWd  with  (nan  cf  lima 
to  about  on*-half  thair  dapdi,  whidi  ia  k^  in  conatant  agitatioo  by  b(«ad  rnaa 
f  (  attaebed  l»  tbe  (|rind]e  m,  paaring  Iltrou|>b  MaSnir  boxes  in  the  taaarai 
cyUndan.  Ilia  gaa  anlcring  the  lowar  tanall  cyliniler  by  the  pipe  o  dapreaaea 
the  liquid  tharain  bdow  iho  ihatf,  and  ibrii  rixa  up  ihrongh  the  brid  into  iba 
upper  part  oftlie  onttt  cylinder;  (ram  wbcnoe it  iicanvcyod  bydi*  bant  |ripo« 
in  tba awond  inlariorcylitidFT,  and ftoNiii,  in  a innflRriBannaT,  to tbatbltd.  Iron 
which  it  eicapea,  ai  bcbre  dncnbed,  to  the  milor  eyliador,  and  Irean  ibtaca 
paHet  by  the  pipe  tv  to  the  gadiolder,  or  faaororter  #,  a*  it  in  cumiiMAly 
tanned.  Tli*  ^aabolder  eoDaiitt  ofa  iugt  outer  cylindrical  nal-iron  Taiatl  ee 
trunk  jr,  nearly  (Hkd  with  «at<T,  la  which  la  inrtttcd  another  cylinder  a  of 
•heat  iron,  a  few  incfara  I«m  in  diamotcr,  and  open  at  tbo  boltom  i  the  inner  ii 
iwiiaily  aiufmidrd  by  a  diahi  paaalag  o*«r  pullayii  and  bavinc  eouaiaibalance 
wciiitit*  BlUobrd  lo  tbem,  ao  aa  to  allow  the  voaaal  to  rite  aaai^  by  iba  upward 
praiure  tt  the  gat  upon  ita  entering.  Fcv  ibe  purpoeo  of  »upcndiDf[  Ihe  inner 
aetaal,  a  heavy  frame,  or  bridge,  w«  rotmariy  ctactfd  o*tr  (li«  wIm1«  ;  bal  a 
(Diusb  anaerior  metliod  ia  now  nMMTatly  oiupluyed;  In  lb*  centre  of  the  VNad 
e  ii  n  tnba  of  about  three  feet  djanatter,  through  which  tiaee  a  coM-iron  piUar 
2  lo  n  pinto,  nii  ibn  to^  of  wliirb  are  fined  ihr  balaiwr  whr«li,  llie  wn|-lu*  3  3 
riiinf;  and  IblliD):  wiihm  the  p«llar.  Ftowi  (he  ftatbuhlar  ihe  Eai  ii  couTcycd 
by  Ilia  eduction  pipe  (o  tbe  (treat  rnaint,  WmI  froiii  lliare,  «n  frorm  tbe  vaiieoa 
M'ltlca  ptpoa  braBHiii^  from  ihawi.  It  ii  coaveyud.  bf  Mnall  wtMigbt  plpae^  lo 
tile  atreei  or  private  laMjw.  In  order  In  regulolc  Ibd  flow  of  gat  Inlo  ika  main. 
at  the  jiinMiao  of  It  with  ili«  aduclMiii  joff  !■  placed  a  regnlating  valnv  anJi 
lYom  Ilia  main  I*  lupplieil  a  biMp  kapl  ooiMUtilt^r  butnini;,  wliUtl  an  atiendan^ 
iiy  parlitlty  opening  ordoaing  (ha  volt*,  iiuintoin*  the  Ibimc  oftlicUnipattbo 
)>rrjwt  baiybi. 

Tbe  rajtrnring  on  Ik*  following  page  re)imeiiU  an  iini'miad  d(vai|>tion  of 
rrf^uUling  ratve,  which  ha*  been  tnirodiMvd  al  (be  llaib  Gaa  Work*  by  Mr. 
Eiutuicfc,  Ihe  eagincar  of  (bat  ctial>li<lin>cnl.     11ic  ralre  eonnua  of  a  tiiCHlar 
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fiatt  of  iiMtkl,  nine  Inctwt  hi  diaineltf,  «Bding  vnr  ike  mvaih  of  die  piain  pim 
faiaduuBbfTt  dMhwcfllialDdni  b  ■  rquMenflion  of  tht  »«lTe  luglf.  »o  maia* 
in  order  that  the  Miperintaide«t  may  know  tha  pracdn  MUtiati  of  tba  voJro 
U  Mr  tino.  Th«  diie  As*  tUn  plaie  «f  inetiJ  ■ttaehed  to  ■  rod  00010^  op 
tnm  Hit  valvf  brhltid  the  tnd«  f  noM^  fai  wMdi  lbn«  b  a  (lit  far  lli#  pin, 
which  taniri  the  index,  to  pus.  Tbe  p«rtien  of  (he  drde  B,  wUch  b  an- 
coT«r«d  b/  tlic  diR,  rtprfS'CU  tlio  •tintura  cr  ganraj  into  the  nun  pipe.  O 
b  a  wtMUrafKugr  connected  vilh  the  iii^n  oM  the  MORMtot  lUo  oftWralve, 
and  T  anetlin  preuurr  K>ue*,  kUo  cvnnectod  with  Uie  tadn  on  the  to«n  aid*  i 
then  b  a  huraer  tuiijitiod  mm  lb*  town  dd*  of  tbe  ral*e  placed  bdbi«  tka 


rt*  of  Ihe  iienun  wlio  adjuxi  the  vhIvv.  From  irjiraicil  ininiMtinn  of  ibo  town 
li^hti  at  nil  boun  of  the  night.  n>  well  u  of  the  burner  belorc  the  iodex.  the 
It^iaile  prmurF  ia  known  auil  rr^iilulrd;  ai  llir  night  advaiiceH.  Iliv  valT«  ia 
lownvd  morf  and  niorr,  and  in  the  mnming  (when  the  Inmnn  DuifM  to  be  all 
«ii()  it  ia  deprrHcd  to  ottc-tcntli  of  an  inch,  (hat  bein;;  tuSicicnt  to  «Mim  tha 
exit  of  the  sm  in  the  lowrat  nitualinna. 

Thcoppouto  rngrnvlng  cxhiliiia  a  new  conatnietlun  nf  a  rrlnri  and  of  a  j^ 
tying  rtmA,  for  which  Mr.  llobbini,  of  Wolaal.  in  StoSbrdahirc,  obtained  a^ 
patent.  The  olriecta  aoufht  by  tbcav  tiow  nrrnn)ri^rnriila  ore,  fint,  an  biMMoed 
hcllily  of  (tiaigtng  and  diacharging  the  rctnrl  vitbniil  tha  nccouity  of  hting 
llic  Jolnla:  and  B  more  rapid  decotnpoiiliOD  of  ibc  cool,  by  ■prcodiiij;  il  in  a  llila 
•tratuni  ni«atly  ovrr  thu  bulliim  of  the  rvlort;  and  ibr  tubiH'qiivnt  purificnlion 
of  ibr  fMi  Without  rmploying  mrchaiiicnl  labonr  Id  produce  a  eoiMlant  aeita- 
lion  with  the  lime  or  other  putityin)-  mnietiali.  tig.  1  tbowa  a  lonsitudioal 
BMlion  «f  a  rKiirl,  ouppoaed  to  he  placed  in  a  fiirnnco  occunjiin);  the  tpuce 
bcWawi  lh«  dc4Ud  line*  4  a ;  the  two  end*  of  ttw  retort  are  B*ngfd  011  ti>  1)10 
bodf.  Mid,  pNFJeding  bejrond  ikt  bridtvork,  ore  rcmortd  fruni  the  liiflitcncc  ul 
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tlio  fire :  i  and  e  H*  tM  Kimptn,  with  toni;  rodi  aHocbtd  lo  Umni,  wUch  paM 
llirou^h  ibt-  Dunged  Md*  cf  tha  r<(orU,  tai  )u*«  crea*  budla  M  Uicit  es- 
trrmiuoa.  Proin  Mch  cad  of  tlw  Ntott  >  (abo  projnti  hwJHIiUlI}',  vhirli 
■I'rvM  lo  lupport  and  guida  lbs  •crapir  rodii  which  MMa  thnnwh  ih«ni,  'Die 
f->nii  iif  tlif  arraptir  i  w  ihown  by  ihe  tepanu  flgwre  3,  u>d  In*  r«*ni  of  c  by 
/T^,  3 :  in  rach  of  llirm  urc  Ivo  K[uiu-(-  notch**,  which,  rfidio|;  opoa  unan 
ban  of  iron,  placed  lou^iludliiullj'  on  tlic  uppor  aide  of  the  uilnior  «f  Iba 
rcCorU,  SI4  tlifrvbf  tntprndcd  lo  il,  and  Lrpi  uiitfunnljr  In  ihfir  ftvfm 
positiaiu.  Tlic  pTo«cu  of  vorkiog  the  relort  u  u  fall«wi;— fimrioiN  hr 
cli'irging  it,  (lie  acrnpn  e  'a  drawn  outvardi  (nn  the  bodf  of  the  nCott  <kM 
up  lo  lu  end,  and  il>«  icraiMr  &  I*  piuhcd  lowaidi  m  m  iaetm»  (n  oenUel  wiib 
<;  both  icniper>  being;  tflcn  beyond  (be  opciting  d^  the  cham  ot  ta$i»  ia 
admitted  ilirough  llic  lulter  by  opening  tlir  com  i ;  the  acraper  (  h  ibeii  drami 
bach  from  It*  poailinn  beyond  d,  and  thui  tpreadt  tha  oou*  la  an  atan  lajrer 
over  (be  boUoiB  of  ihnt  ami  of  the  retort  expeaad  U  tha  fin.  Abovt  •  Aot 
from  each  acniper,  the  rodi  are  conuccti d  by  a  adid  and  a  hoUow  mrw,  m  tha^ 


whM  (Im  roda  are  drawn  out,  ibcr  may  be  rcnawed  by  tuMcrcwing  ihcn  at 
that*  nafli.  A»  tha  dutHlalioQ  of^tha  omI  pnweatk^  tha  gu  aaeapaa  by  (ha 
tube/  and  ttom  (banea  paaaaa  QinmA  tha  irmdanarT  to  iha  pnUyiDg  Ttaatli. 
Wbca  all  (be  na  haa  bcaa  aapataud Iran  one  eSatn  of  coali^  tlia  acruer  « it 
ihnM  lonrard;  MuUu  baCbre  il,  and  clearing  Ml  &  ih*  cab.  whkb  falli  Into 
tbemtebaxf.AwBwfalebitniaybedlKlMMcd  bytho  mnKhpiaoaAlMoaba^ 
row,  and  wlmM  awa*.  Aiiiia  ncceaaaijUiBi  Ibt  apettntetat  dand  A  (boyld 
b«  cloaed  air-lUbt  dimog  the  cxtricaticn  of  the  gaiv  ibe  Uda  w  door*  ara  lined 
widi  lead,  vbUb,  bahw  Ktvenad  fraen  tlie  heal  ef  the  tmmM,  aatve*  to  daea 
lha  jolntt  aa  eflheOuSy  aa  the  iMubtcaMne  ptoeeaa  of  bKiiig  tbcn  at  evoy 
cbatgo.  Hg.  4  mf  M  utrntal  view  of  ibat  end  of  lite  retnt  wbei*  iJie  eoka 
la  diaebaarned,  and  FSf,  A  a  einllaf  viuw  of  Uiat  ind  at  wblch  tb*  coala  are  put 
in  i  tbe  l*tl«n  hire  rcfcrooco  lo  the  like  peril  in  each  figure    fig.  6  givci  a 
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vertical  (mUi4|  of  a  tcriea  of  ibrM  rrawb,  ij  i,  which  MAMltuto  I 
vomI*  ;  th«  lower  puti  of  lliem  uc  occupied  trith  a  ■trntum  of  Iibm  aa  bigC 
M  the  butted  line  j^;  th«  tiiinura  |:a*  >>SMei  IVooiiIm  rttort  inWtba  Wba  M,an4 
^  lU  ]iremN  dctctnding  iilong  tlie  htnl  win,  il  paaiM  «ul  at  Ilia  bali-DMllwd 


and,  and  mixta  with  (he  lime  conlained  in  ilN  rvnrt  J,  wbarfin  It  dapoalti 
■Aiwh  of  iu  InptiHly  bjr  coiideaMtion ;  frseii  tlia  vt-nc1  tlic  jtm  ^ain  riiea  Wiil 
tnlen  the  Inbe  a,  thcinee  fitter[n|[  ibnniirh  the  enoonil  Utnr  fn—Xj,  It  tMaoni4a 
and  eaten  (he  tube  o  into  ilw  tinid  filterio;;  veMel  k ;  thence  It  proceed*  1^  tlia 
Uibe  r,  toll>«  gul^oldn,  tot  luberqufnl  diiCribvtiun.  Hm  etfreecd  labe*  pfp 
al>OTe  the  filtciin^  vciicl*  an  for  tSt  pnipM*  of  eharglBg  ibem  with  Him  i  tha 
dotted  eittlei  art  pcrforatiooi  m  the  ndei  of  the  »»iiili  (fawilebad  with  plfwa) 
fcr  ihe  purpoM  ofaaMilabiDgtbi  dtfth  ortlw  WanuB  «fliBie,  or  other  piirtiy< 
tiig  niatorial ;  and  dio  (line  lufaca  f  f  jat  Ibt  bouom  ef  the  vrtwli  an>  Ibr  dun 
ehaf)|^n|t  the  Ibne  when  Mtnntad  with  lh«  varlotu  matton  that  kava  bam 
oundriitcd  during  ll)e  imrHring  proeew.  To  ai4  the  complete  diaehii^  or 
ela^tini;  of  tliirtc  i-cuHi  of  Inttr  enntrnu,  iKt«c  bam  of  itmi  an  •wflajraJ  aa 
aciajMT^  one  in  cacli  vcikI,  ttnd  a  rod.  ai  a  hniidlr.  b  tcrcwed  into  eaeli.  aiMl 
fwaxa  Ihtou^-U  u  ulultiiig  bui  in  tlie  eiile  of  eiuh  ««9fI.  We  are  not  aware 
wlivilirr  the  pr«ccding  iiiJparatiH  haa  beeti  adopted  In  practice'  Retoria  oT  « 
Mniivirculii  funn  in  llieit  Itniwrcrtc  Mntion  haTc  hocoi  tried,  but  alihou^  iho 
cual  wa*  very  ravidly  nod  elCectuitlly  decomposed,  they  vcte  h  speedily 
detErayed  that  we  iMtlieea  relott*  at  tbit  flgure  ue  no  lungi-r  empb}  i-d.  Upon 
the  aubjcct  of  rclorta  gcncr.tlly,  it  may  be  obii-rvcd,  tliat  the).  l<if(cther  willi 
ll>«  hycfcBAilic  nuiiu,  and  olber  iieceiwry  connexicnt,  farm  one  ej  the  iniDcipal 
Iteint  of  charge  iit  tin.-  vroction  of  ^a»  worki  oii  (he  ordiiuey  pbn ;  and  tluil  in 
conducting  worka  oii  the  inBio  tiniiciple,  an  cnoimoue  axpenw  It  annually  iii< 
cutted  by  the  asidiiiog  or  burouig  any  of  the  rclorta,  Inderd  the  oxidation 
of  Iheie  vaatdt  la  to  tajtid,  thai  buw*re>  the  lime  of  l)icir  duration  may  TMy 
from  a  dlflcrcace  of  Ihur  term,  (he  quality  of  the  irou,  or  the  mode  of  aaUing 
(hem  in  ibe  fumacc,  tliey  umnal  viiliitAiid,  on  on  averotie,  inoTc  than  eight  or 
Dine  moullu'  wear.  To  ovoid  tlieie  lourcei  of  expenie,  and  with  ■  view  to 
Other  advaiitUM,  Nfr.  S.  Itroudniriidow,  of  Abct;gaveiiiiy,  devitnl  the  foliowiiif[ 
proovM.  which  he  Kcuted  by  patent.  The  plan  wa«  adopted  at  the  Abet- 
garenny  Uu  Wotka,  but  haa  not  came  into  lue  eliewhero ;  and  although  it  may 
not  reotiu  all  tliv  odvantageii  coiiltin]i1nifd  by  tlie  iiivviiioi,  ii  deierving  of  notioa 
in  till)  |>tucc.  The  plan  cuntitli,  fint,  in  tubntltuiing  brick  ovesi  far  irmi 
retort*;  iccondly,  iti  exbaiuting  the  oiens  of  gat,  m  ful  as  it  i>  geiwninl, 
by  nuani  of  an  txhaiullng  cjlindiT,  or  niiy  I'tjiiivalciil  HmMkratu*;  and  lliinlly, 
b  pnriiyinf  the  gai  W  ^ooratcd,  either  whoJly  or  parti  Jly,  by  admiuing  inu 
(he  ga*omel«r  a  certain  portion  of  atinatt>hctic  air.  The  engranng  on 
pue  593,  with  the  bllDwiiig  dewription,  will  (iithciviitly  explain  the  procfva; 
a  It  the  ovm  in  which  the  gat  it  k*"""^)  ^  ^'  oveo  door;  d  doot  of 
(he  lire  grate ;  «  a  pipe  through  which  the  ga«  it  conrtyrd  from  the  oren 
to  the  condeiuer  /,  Into  which  h  aiiiall  hiiiid-puiii]>  g  is  (nterted  to  draw  oir 
lh«  coal  lAt ;  A  a  pipt  through  which  the  gai  pauti  IVcin  the  cMkdcnicr  into 
the  top  of  the  exhouiting  cylinder  ■ .-  the  piilon  of  thii  ejtboutting  cylinder 
reotma  ila  motion  from  u  iiinidl  tliitini  i^iiffiiie,  wtiicli  i>  luppliad  with  *(aam 
fhlin  a  boSer  flucil  in  the  ^ar,  and  hcntrd  by  the  waiio  Dia  of  (ha  iinace.  k  k 
two  pipBtk  one  loading  froot  the  top  and  the  aiher  ftom  the  bottom  tt  the  ox- 
haiMiing  eytindeT  to  the  punilliT  / ;  m  tlia  aWlH  pipe  t«  ooneay  tha  |a*  fiom 
the  punller  into  the  gwometvr ;  and  n  li  a  nlpa  bnnchbig  from  iha  pipe  k  to 
convey  ibo  gat,  at  the  altematc  vibration  ol  tb*  beam,  into  the  lower  part  of 
the  tome  eviindrr.  Some  □vena  on  (Ml  principle  baTe,  m  we  Imt*  alm^ 
nivQlluiR-d,  hrcii  nectrd  aKhaGai  WorkaalAbnfavviiay,  and  it  ii  ilaled,  tbnt, 
afti'i  being  kept  contunlly  at  wutk  tbr  two  yean,  they  were  not  ■pparcntJr  tbo 
Roric  for  wear,  whilit  the  charge*  (or  repair*  hod  not  troched  tvccily  tbillinp 
eucli  prr  annum.  Another  advantage  ia,  that  a*  ihete  oreoa  oootain  a  ebaajpe 
npiiil  ID  ahniit  oix  full  aind  ireei  retort*,  and  rtquir«  to  be  cha^id  but  cnca 
in  twenty-four  bout*,  there  ii  not  only  a  aavinc  in  the  6(«l  cent  at  cmtieei,  and 
in  iha  •nmol  woar  and  tear,  but  in  ul  the  dally  Uhonr  oonae^ont  upcm  the  dd 


« 


dOta 


oas  LiriiiriNo. 


an 


mrH-vM.  fti  whicli  mucli  lirnr,  m  wril  M  kboicr,  b  Miulljr  cx|wii4cd  ui  tba 
vrawinf  olT  iho  cli>r|;«,  und  ut  rvttwrjjing. 


Hi*  ntxi  itnMovrmnit,  and  which  faiikvd  cMHiiniln  ■  prinoipal  reuura  hi 
Mt.  Bmadsiradav'*  mvcntkni,  it  that  of  hb  pahnl  apptkltliM  of  an  cxbaual- 
iii£  eyiiadw,  or  other  appamtui^  lo  Fxb«iut  (h*^  ftoMttiafomlenMr,  ihereby 
ccaiing  ■  pMtiiil  tbcuuoi,  nod  mtUiag  ihv  na  l»  Sow  fran  tli*  uvpiii  ■■  IM 
M  it  u  ^icralrd.  By  iMWii  of  Uih  *shiiU(Un<;  aiipwu*  a  |MnlWin  M  nini»- 
nknic  nr,  «qiul  Ui  abtnt  etM-«^bUi  pan  of  the  (aiire  quMitii;  uf  i;u,  it 
MmiilMl  luo  At  cMcmMter,  wImu  tfaa  oij>Mn  sf  ih>  atnM«]ih««  wlxlng  wiih 
iho  tuphurrilcd  bj'ln^vtt  ptvdphaut  lh>  lulplnir,  «id  glvM  to  ibn  liEh(c4  (;•• 
a  ^rcalrr  c!c|;m  at  brilliaDcy.  Tlui  mode  or  purifyifg  gM  i«  *Bid,  bj  the 
p»l«Dl«e,  lo  be  M  (IttcicBt,  thai,  whea  ibc  cgal  lutd  ii  of  g«ej  qiiakly.  no  Mber 
fuiiijiitg  proevM  fi  rf^ufavd.    Aa  llif  adinlMka  of  loo  gm»  ■  qiuHdijr  af 
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abiMmibcHc  air  voulil  ptort  Injutkui,  Ibe  r«iiiMl«  ajiMd  ftt  vbkh  tbe  exlMoalirr 
■hould  b«  worked  h  •bami  by  ■  wafar  sauce. 

We  (liall  now  iirorrxl  to  dHcrlb*  Mr.  lbMtas«'«  pawirt  btoccu  or  preparing 
liiflHininiilrlof^w  (tj  dccompoMncnter,  in  eoqjunctioii  win  oool,  in  ■  flimac* 
of  A  pMuIuT  cooitnictioo.  The  fownring  naming  rqircHcnu  *  vvitieal 
•Ntion  of  ill*  appanutt  «mploj«d.  In  (ho  MniM  eeniMitnicBt  at  a  ii  •■ 
iron  door  and  frame,  oprou^  aMvc  the  firp'plart  fbr  wpplyim  the  fuel  tiyettUt; 
inoiedialdj  nndn  ih«  artbed  Up  oTlhc  6re-fJaoe  fa  a  imaD  aparur«  Jv  for  iIm 
aJnuMiMi  of  the  air  rrautatM  far  tba  Mmtaution  «f  lb*  fur) ;  ibtrc  b  snMbM 
■naU  door,  (ibown  by  dot*  at  c;)  ftr  tbe  piiqiote  of  Haling  the  lire ;  d  ii  dia 
arii^I,  f  r  «  ii  the  flue  wUcb  deactnd*,  and  ihrn  take*  iha  Mitrw  puintrd  ool 
bv  ih*  dirrdion  of  iha  arrwa  to  tb«  ehimnoy,  ibui  anTtlopiBg  the  dacompoaing 
enambrr.  nhi«b  Mcupiea  ibe  (pace  betvMa  the  ftura  aiM  Um  central  rnttMec 
Tb*  coal*  or  otbtr  wbtMicea  M  b«  decgmpoMd  are  btroda<«d  ibrMglt  an 


Iron  door  X;  lliiaAoOT,M»<l1aiDi«lwo'itti(tdonr*./r(thflini  b^dMled  Imaa" 
for  extracting  lb*  coke,  ur  krpt  clotrd  air  liKbl,  bv  luting  ttunaig  ibt  {iroNaa 
«r  4i«tiUat)on ;  and  for  cleuriuf;  c-ul  the  aihei  iiii^er  the  nadagK  tbcra  ara 
apntBTM  al  ii.  fiiicil  dIm*  wiili  iluon,  tiid  kr]ii  ilutrd  like  tb«  laal  nMnitoaatlt 
whilit  the  drcoiiipDHlion  ii  Koinjt  forward  uilhiti.  I'be  Meant  ii  isDodoced  at 
twu  placei'in  the  drcoinpoiiTig  cbumbpr ;  one  at  /  bjr  ■  pipi  cf  rvtort  «a/tb,  turn 
uhrncv  It  siKciidii  amun^-  ibu  lgciil«d  (Mkc.  puimg  round  tbi  ebaniber  to  iha 
direction  tbuwn  by  the  arrova ;  the  olhn  at  A,  nbere  a  tabe  of  retort  e«rtb  ia 
aalanded  onou  the  clioiubi'ii  horiion  tally,  tbe  itram  eacaping  freca  It  Ibna^ 
numrroua  amaD  holei  at  the  bouotna  ana  aidet.  Tbe  gate*  and  vapoora  pr»* 
ducrd  by  ibcac  omibined  circumatancca  moke  their  extl  by  a  pip*  at «.  U* 
Ibia  appndna,  tbe  patcitlte  alio  profcaaet  to  decompoae  Ur  ana  c«l  along  wiifi 
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ihc  toal ;  in  whHrli  caic.  thett  fluiJt  would  Iw  Inuodnonl  mi  ihn  r!)>tit  Ituid 
tide,  (opiHftitc  to  it.)  ihruii^li  iiiliri.  ri'j;M!Btiiig  till  ^uantitjr  hy  rorui*  of 
ktop-cocka,  wliii'li  c|tiaiility  itioulit  of  rouiic  never  b*  mm  Uiaii  will  bcvooia 
decotn|mw^.  whilii  cirfuluting  tlirougli  llip  burning  cmJ,  vitliinu  icMhln^  iIm 
bottom  (if  ilial  (i'lv  wlivru  i(  *nii'n.  1'Ii«  iioirtiw*  oWrvM,  tliat  the  coob 
thoul<l  Uc  brukrii  into  pircFi  not  cicccdine  the  um  of  nlnub,  b«fer«  titty  an 
pal  inta  the  dcramp using  rliumbcr ;  and  tliat  ili«  cluirgM  ^oniil  be  mMk  from 
lime  u>  lime  hy  (ru-uli  iHyi-rn  uf  an  inch  and  a  half  in  tliicluiM*,  atUsr  (lie  prc- 
viiiut  cliitrgc  !in>  become  red  IidC. 

Wa  have  ulreiuly  alalvd  ibal  Mr.  Miirdooh  experimented  upon  wood  aiiJ 
peaE,  ai  w«ll  u  iiit  coal,  in  order  to  Meertain  ihv  <)iialitiM  ancl  qukniitin  of 
illuiiiiiiating  gu  Tumiihcd  by  each.  Shortly  after  ilie  introduction  of  n*  ligbt- 
inj[  into  public  uie,  eX|it-riiDrtita  vera  mnde  upon  vuriou*  other  Mnluieei^ 
with  the  ume  view;  Mcoal  l«r,  piuh,  pine  knota,  and  tawdu*t;  and  in  ISIS 
Mr.  John  Taylor  obttiiked  k  patent  for  uii  appurnlui  for  tlic  purpoto  of  pn-pniiitj 
infUmiDable  gw  from  Uij  kJad  of  animal,  vegetable,  or  minerpj  oil,  fat, 
bitumen,  or  resin,  wiiicb  tarn  \m  rvnd«T««l  fluid  by  heiil.  The  proeen  tnny  be 
briefly  dewtibod  •■  faUowit  the  liquid  mMcriul  !■  olloned  la  lime  in  u  tery 
niinule  itreain  into  ■  retort hoMei)  tu  rvdaeai.  antt  coiilainmg  a  tjuantity  of  eokf% 
hard  brakes  brieka,  or  other  poroua  and  reftactrvry  lubiutivm ;  Ix-re  the  oil  ■■ 
vpeedily  coiiverted  Jolo  a  >cr7  fine  end  brilliant  f^ai.  which  ii  conducti-d  tu  a 
doi*  vcucl  nirrounded  by  water,  in  order  (u  condviiM  any  oil  which  may  lure 
come  over,  not  decoinjiuwd,  or  in  th(<  alatw  of  vapour,  which  oil  ii  rulunwd  Is 
the  retort  by  a  very  iimple  amtiKcmcnt.  From  iho  condenier  (be  gt»  enlen 
a  vcuel  eoiiiaiaiii);  the  liquid  ftum  which  tJie  cm  ii  jirejiaced,  by  whirli  a 
funJicr  eoudcniaiiun  of  atiy  cciiidetiiible  vapour  wlilcb  lb«  gat  may  ixmtaiD  la 
cUWted,  and  the  kob  llien  paiaea  into  the  ftutonietcr. 

Mr.  rinlip  Tiylor  aomc  lime  anerwurilt  'tbi.iined  a  patent  Tor  an  improved 
appnrMui  lor  obtaining  na  from  lariuiia  tulitlaiive*  iii  a  lit|Uld  alaie,  a  •eclini 
of  uliteh  apparatiM  1*  oxliibilad  iti  the  Esllowing  eiigraraig.     Wben  ih*  lii|uid 


■iiu<i*i  iiioiiiiiivvd  ibUi  iIk  iriutt  »  uf  cuj  rJixoiiipLviKui,  out  dulilLiiiuit  cf  it 
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UinNwb  ■  lingte  nUM  will  b«  fai  genrni  niflk<«at         .,  „  _  ._   , 

tdiraUr  puM  ualt ;  »h«ii  ili*y  »n,  bowtvcr,  Mdi  m  la  Mifln  •  lemtr  pr»> 
cMi^  ifcoicaMnu  prMlucUgJtbe  lirat  diitilktim  Me  paNcdintaaMGoBdrMarh 
(o  ootnplcU  Ui«  iqMuatiDa  of  Uw  oMUminsling  )i>autv.     A>  many  u  ua 


|)m  M^nviw  mav  he  coDTMiianl^y  arTKiigMl 
Ofar  a»e  furnuc.     In  tlw  caM  of  a  mngit  dialilMliMi  h  u  thwrrfow  U  (m 


nioria  ibnUar  Co  thsM  alxna  In  l)ia  aog 

oter  ame  furnuc.     In  tlw  caM  of  a  mi  ,. 

inilcirtooil  ihAt  then-  &rc  a]1  atpfdiMl  at  onca  with  (Iw  fluid  malttr,  mni  iba 

fromthraidireeitotbagaalMMcTt 

the  t«n  rdeda  befiwa  awMMaad 


C'oiliict<>rpKU  rvlOTt  rmiicciiw-ljr  M<aniad&oni  thrndtrBM  to  tbagaa  ImMcti 
ti  wUrn  a  ipcnnd  diitilTalujn  it  ncmnn-,  the  t«n  rdeda  befiwa  awMMaad 
would  be  «aipIoynl  lu  live  pair,  Bad  tlw  diagniD  ii  drawn  m  ai  lo  aliov  Ih* 


u|)Fraiiun  rill^cr  l>y  h  lin^U  or  bjr  a  pair  of  rttorti,  which  «o  thall  miw  ajqdsin. 
'i'lio  tftin  givci  a  vprtii^  aetlioa  of  two  oatbiran  ntotta,  a  and  b,  ixfH  ivm'  a 
fiitnan  oanttrucird  billi  fire-tmclu ;  the  rrtoiti  m  tboat  taai  Cm  lou,  of  a 
o^liodrical  bun,  wiib  covan  aerurMaly  Atiitic  thcb  nacikt  w  a*  Ui  rsDiicf'  tba 
veuci*  air-tif^t,  whfuttirT  ateliMad  nnaad  fiaUDtddown  wkfa  kajr* orietw**. 
Tbcv  arc  plaotd  tf««t  in  lac  fcriokvoriL  bjr  naimg  m  their  pngaciinR  flaagaa, 
laaviMg  ofta  apaoaa  arcund  thrm  «■  al  r  e  r,  by  "MA  vtnr  aaMMMt  auriheaa 
■I*  upoaad  to  Ae  direct  action  of  the  fitr,  Within  eacli  of  the  t«4otia  •  eaainf 
«r  *b«U  af  WTOU^I  inn  ii  )>lBcn!,  eiacliv  fiKing  llie  inlcrior :  th^ae  are  fillM 
with  framanto  nf  brkk  tu  tokt,  lie.  and  a«  (h***  maurial*  require  to  be  itw 

rndy  «iao)tcd,  rack  aav  u  prcnrided  with  oan  at  \agi,  for  iha  omfanlaMV  el 
wing  ihem  out,  cc  la«iv|  ibem  dawn  inio  ike  cattiran  nterth  Vartleal 
tab**,  eg.  Hit  plnc'nl  tn  tlie  ttntnet  each  retort;  thev  araMnBeeted  at  ifccir 
iiHWT  codi  by  the  hariiocilal  tubi-/,  and,  pauing  (hrough  th*  MVM*,  ihalr  nlhcr 
enoa  dncriid'  to  Ibc  boitom  at  the  retort*,  when  they  are  ptifonttd  with  faolta^ 
M  thowtt  IB  ilio  flgtit*.  Tlie  inienal  etaN,  previouiljr  nnplT,  are  tfaaa  SDri 
with  broken  farlclu  or  other  nhttBRee*  bcfara  nKBIioiied,  and  the  coT«n  and 
Joinla  being  all  prapolj  hiud  and  ncund.  the  retorta  are  nuaaed  to  ih«  action 
«f  the  fire  uolfl  the  roattrUl  cootaiiit^  in  thnn  aoquin  a  red  beat.  Tbui  p(w- 
porcd  for  oncriilion.  Uic  lluid  lo  be  didillcd  i>  allowed  lo  flew  tfcrou^  the  piptt 
din  a  imnll  mianliiy  into  diu  relarl  a  ;  lirrr, fulling  upon  ^e  red  bot iMWiiaU, 
ilic  pnxrts  of  decoiiipoHlion  commoiod^  which  ij  MiUied  by  the  liltntkin  of 
ilio  liquid  ihroiigli  tlieu  nibnUnc**.  Haring  uriied  at  ili*  botionv  lb«  gaieoua 
ptirliun,  poiiinB  through  the  pfrfonuion*,  rmm  up  the  tnbe  «;  tliance,  ftif 
cprding  liloiig  r1ie  brincli  /  il  draccndi  into  ihc  iccond  relott  b,  by  the  filba  A 
Slid  p4uii)e  out  ugniii  tliiiiugh  tliv  liuU'i  >l  the  boltuiii  of  j7,  (he  gai  reasoowa 
amanK  the  leoitrd  itialcriiili,  brin;  piirifii'd  in  iu  nr<i|;rru,  iidiII  It  arrirM  at  Uie 
tube  S,  wfaiui  conduoli  it  lu  tli«  (;iii)i older.  Wben  (he  cpeialian  coBibla  of 
only  a  liogle  diatillatlon,  the  fluid  ii  intioducrd  by  a  pipe  t,  thown  by  the 
doited  lian.  In  thii  eaae  the  lube  g  dor*  not  e«u-nd  higher  ihtn  the  cn>  of 
the  relcti,  ia  the  ernlte  of  which  the  pipe  rotm,  and  psMea  doan  llie  mliMle 
of  the  Inbvf,  williln  (ii  inehviof  ilii-ViItoni;  from  lh«Dc«  the  liqiiiJ,  flowiiig 
ihrouKh  the  ptrforatieni  onKUig  the  red  hoi  material!,  bccoibn  ^inrAlr  dtvoaw 
poeed,  and  the  reiiUling  gaii  nllering  u  it  naeondt,  reachct  to  nearly  a  ptira 
ttaU,  the  tube  k,  which,  aa  in  the  fMincrcaae,  oonduria  it  to  the  eubolder. 

Cod  tar  hat  akcady  been  noticed  ai  one  of  ibe  produeta  raaltlng  from  lh« 
diMilhUioii  of  oool,  and  at  the  firU  eetabliahnnit  of  enhHc  n*  woriia,  gieU 
profiu  ««•  expected  U  be  reallaed  ft«m  the  mI«  of  thia  aitkic;  but  ftam  iba 
large  >|UHititie>  Droducod,  and  from  tti  inappUraWlity  to  meal  of  the  purpeaca 
for  which  veget^lc  lor  is  employed,  it  u-wiooei  found  diiEcuIl  lo  find  a  tniuke^ 
and  il  bacHoa  on  objrcl  to  uliliie  ihv  niatFrial  by  cDnvertitig  it  i^to  gai.  For 
■hi*  ^rpoac  varioui  proceeaea  were  reMiicd  to,  nearly  rMembling  that  juat 
daembed,  for  cuntertinB  ait  and  oibn  liquid  dibiIm*  inio  ga*;  hot  a  aenoua 
bcmwnieiKo  woi  found  to  reuJi  from  ihodepoMlionof  iaphallamlnib*  fdpei^ 
(ewfaig  to  the  biiprrfect  dceompoeitian  of  the  tar,)  whidi  qoiokly  tJioked  iboa 
wp,  aad  leaderrd  iheia  iiiwt*vioeable,  whibi  the  ga«  aAvdad  but  a  feeble  llgki, 
and  ewUnd  nueh  amofca.  NuoMroai  pltcia  have  anea  bean  pieMaed  fee  the 
rcmadir  af  lliata  aeBi,  of  wbloh  arcahaU  oalv  Mike  tha  laTOiliM  of  Mauta.  Vera 
and  Oranei  Iho  oppBtatuo,  it  I*  ataled  in  Uie  *neciAcatloti,  it  alio  applicable  la 
the  dhlHIatioii  of  alt  niin^  cr  regetabtc  lolid  or  liquid  inattcn,  from  whieb 
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Mrbimitpd  hj-drogra  m»J  h»  oUttlnrd.  Tlie  procrat  coiititiB  in  tetrodaring  Inta 
tlie  rctott  a  eeatimtl  *U««m  of  nucr,  or  a  currriil  of  lU*!*)  Into  llie  f  lit  paua^ 
whlcli.  mixing  witli  the  volatil*  maitMi  ftriitn^  fron  Ihc  uibu«u<«  uodM 
decomporilion,  cMiNthpm  lofalldovnag^ii  tnlo  l1icr«toH  aUltMit  jiivcMiliii* 
furthrr  lo  ctiok«  up  llic  fipe,  nhilo  iho  more  |;aH«iut  prodiioti  pu*  oo  tlinnitth 
th«'  M-ua  in  *  ptircr  iUI«  lo  tlwir  dortlnaUm,  to  bo  atturntrit  tnalri  in 
tha  nua)  <r4y.  ^i«- 1  t*  a  Tront  I'lcvaijoii  of  the  itapravod  rtton  ut  in  ilia 
briokwmlt  «*  ibo  luniace ;  anil  /<;.  2  ii  a  rtrttMl  tMlim  of  Iha  uine ;  tlia 


UtUn  hava  a  nbrtnM  (a  tW  (urip  pait*  in  rkcli  ^ipitt.  a  it  tlie  aih^ il,  i 
&•  fitfnaeo,  e  r  tlia  Ihin  ittndiiig  ro«n4  the  reUiri;  J  ili*  rrUrl,  villi  it*  lid 
(ut«n«d  in  iht  uwal  waf  by  a  emu  Ui  aiiJ  tctt";  t  (b«  cxti  p[]ir.  ilirMgh 
which  the  gai  Mtafin  aa  it  U  j!cii«rattil ;/  ha  wraug1it>iton  pan  or  tray,  to 
tidd  lar  «r  otlin-  liqukt  iDAltcr  lo  bo  diatltltd ;  j  *  Mjiply  pipa  to  /.  badiiij; 
frna  the  eutrm  ut  rtanvoii M;  i  u  a  waUt  pipe,  aud  *  a  nit«ni  Of  uster, 
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When  Ur,  fot  inituncc,  ii  to  ba  i^maleil  upuii,  Ujc  returt,  partly  filkd  witib  cofc* 
or  broken  hiicka,  ix  lu  be  brought  to  a  biiglil  rril  h»«t,  wbxli  niity  bf  (MortaJntd 
by  inipcction  through  the  holoi  o  o,  ihown  in  /ijj.  1,  vhich  ors  juvrldcd  with 
■toppen  ;  the  cuck  of  the  water  pipe  is  then  opeticil,  lt>  admit  the  wUcC  («  floM 
in  a  tleuiler  tlrrani  into  the  rvturl,  llie  hcnt  iif  which  iiiiiiiedialdy  coDTnti  it 
Into  vnpouT.  Thii  ^oiie,  Inr  fa  to  be  adniitud  from  the  tuirr/oa  A  to  flow 
through  the  pipe  g  into  the  pnnf,  where  it  i>  ouiekly  decomposed ;  the  ga«,  m 
h  aiceiids,  eiilert  the  exit  pipe,  mid  iiecnitarily  piuwei  through  a  large  voluiMf 
of  Ktpani,  which,  llio  [intenlefs  nUte,  cnuies  an  iintjuit  prrci]iiwti.>n  of  iIm  «•»- 
bonoccoui  mnltcr*,  whicli  would  otherwise  lod)[e  in  tlic  pipci,  and  uitjmanly 
obstruct  the  passage  of  the  gas  lliruugh  them.  The  gia  thiu  rrlieral  in  IM 
t3irtir4t  itngv  trvta  the  priuciiwl  cilltjtniinitlin^  iiiottrr),  hiL>  ihvii  lo  fwM 
lliiuugh  Ibc  ordinary  punriraliona,  hy  which  it  u  ultimately  dclircred  to  th* 
burners,  in  a  stale  of  great  purity,  fot  consumption.  Whea  ccal  ta  other  aoKd 
iiiiitlen  art  lu  be  decomposed  lo  oblaiii  thp  ga>,  llw  p*i>/>  the  pip*  <r>  lai  iht 
reaiirvoir  A,  tre  lo  be  removed,  and  the  opernlioii  cnnductod  wilbout  Umn, 
retiiininji  however  tlie  U)e  of  a  curreDl  of  iteam  at  before. 

The  subjoined  cngrtoin^  rcpreicntt  Mr.  Gordon 'a  porUible  ga*  lamp-  Tlie 
iit««  of  I'tnptuying  ^ni  us  a  aiibilituic  fur  lamps  and  candid,  eccuirrd  lu 
Mr.  Murdoch,  u  v»  have  Men,  lo  early  as  the  year  1792.  wb*ii  be  luailn 


•omo  rxperimcnti  with  that  view,  but  aeenii  to  haw  nibMoatntly 
duned  lh«  idea  ;  but  to  Mt.  Gordon  b  du«  tfaft  mnit  of  (•aJisinf  it,  ud 
thus  at  lenjflh  ri'odering  iiillninninblii  fiu  applicable  to  cretr  puipoae  of  wtl- 
ficlol  illumination.  Thi^np  Unips  coniiit  of  atrong  wtougnl-lnn  vtHcIs  nf 
variouti  diineniions  nnd  fuims,  in  which  the  gaa  ia  wmpeiwiainto  a»e  thirtieth 
of  iu  hulk  at  the  ordii  oiy  Bln>ocph*ric  prvaiarr:  ibc  fl»«  of  lh«  gaa  beinc 
T^nlatcd  with  thn  ulinrwt  rxactnas*,  a«cardin|i  to  the  depte  of  light  r«^ir«d, 
bf  •  valve,  which  we  shall  lubiei^eotly  deacribe. 

A  company  haring  been  formed  to  carry  Mr.  Gordon's  invention  inio  eArot 
upon  on  cxtcoiiv*  scale,  works  liMvf  hern  estahlithrd  in  London,  oad  at  lome 
«l  the  principal  country  town*,  at  which  the  gas  is  maniifacUiredi  and  iha  kmp 
being  charged  therewith,  ve  furnished  tn  the  cunnmier  ai  occauon  Ki|tUnv, 
Tba  gaa  wjlh  which  lli«  lampa  «#  charged  i"  naiially  procured  from  oi^  Mi 
account  of  il*  ^Tentir  pjrity,  and  of  ita  occtijiyinK  U'li  space  tlian  coal  gaa,  ona 
fiwl  of  oil  ens  belfiB  equiinlent  in  illuminating  powers  to  neatly  ihrco  fret  oT 
cmI  nit  TrtiB  gas  u  generated  by  the  Otii.i1  pr'-einwa,  and  llie  followinc  ewr 
KTannjC  Tcprpiu'ntK  the  npiwirHiug  eoiployisl  at  Ihc  London  I'oriahle  Ou  Woika 
tat  diargint  the  hunpv ;  a  is  tlic  main  horicontal  vhaft  uf  *  strain  cngike^  upua 
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vhich  nrr  liir<l  («o  ttpor  wlianli  1 1 ;  ttio  tftth  nt  time  lake  into  the  t«ptli  of 
two  liniilar  wlici'la  re  Rxd  on  tho  lutii  of  a  ihrrr-tbrow  cmriL,  (u  wliicli  i* 
iherfliy  commuiiiciitcd  b  rol«lory  malion.  The  cr»nk  impnru  (in  llie  umiol 
mnnnrr)  an  aUvtiiatine  molinn  to  lh«  nA»  *4t,  wliicli  work  thrrc  fores  puni pi : 
for  a  drscrlptii'ii  of  (ne  forcing  pumpt  oripnnliy  riiiplnypil  for  thl>  piirpoir, 
(which  wrr  of  a  tinj^larly  ingcnioui  conilmclion,  ■Jthouch  ire  believe  llivy 
hsM   (inco   b«eii   rvjilscfd   liy  uihtn   mon  ntarly  rMcmbling  the  ordinvy 


forcv  pump,)  wc  refer  Ihe  rcaJn-  to  iho  atlit-lf  Aim  Puwr.     Ai  the.  T 

ejtch  pump  ii  HUccvniv^Iy  mlanl,  a  quantity  nf  pi»  ctjual  la  tlic 
violuly  occupied  \iy  the  plunger  tlovi  from  the  ^aiholder  into   the  cluuiibM  «t 
Ihs  oppoaitc  end,  bj  nirani  of  a  pipe  of  commutiiciilwn,  |art  of   wldcb  Ii 
brourlit  into  virv  at  /.     The  valv*  hy  wbich  iho  ^a*  cntera,  opona  imeard,  m 
IhU  It  cannot  r«tum  Iho  way  it  came ;  but  there  i>  anolhei  Talve  nhich  op«iM 
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Mlw«4  tod  lliH  b  \»u  dowd  by  a  •nrlng  or  (ufficient  powr  U  prcTORl 
eac^e  of  lliegM  in  the  uitcinnpivuca  (tat«;  upoii  (lie  deicrat  of  the  phuia 
the  ttrtnrtK  M  iltii  iDring  U  omcome,  tfai  ^  1*  fotw»d  oat.  Mid  iti«  val  _ 
limn  ^!WU.  From  Um  puii)|»  th*  g$»  proccnli  olon^  lb*  Uiba  f,  knd  Mtm 
bjr  tlw jointed  itlve  A,  into  k  Mrons  moa^ht  irai  lecipeni  r;  i»  tliit  rtwcl  it 
it  eviihni  tht  ns  mijbl  be  c«II«ct«cl  and  ooiidftito))  to  any  rrqiiirrd  ntimbM  of 
klDKwplirm ;  Dul  tlio  valta  j  Mng  aptati  (by  llioerDa-hiuialed  key  ■howit), 
ihc  f;ni  ii  nifTtird  to  Bob  ikroiigh  the  pipe  i  k,  vliich  ii  extended  alony  ibc 
iii>f>tr  Hi!tf  of  (lie  "Kiting  uble"  m,  aiid  from  llieiiee  lnl»  the  rcMrvm*  ('*]>ort- 
Uiln  IftMpi")  Ittl,  b}'  nrhirli  4TniiigRa*ni  iIm  preuura  o^  the  ^u  bccQint 
•c)uuliwd  in  all  ibc  reMeli.  howcvor  fCNi*t  their  number.  The  dwtee  of  cot 
driiMliuii  ul  which  the  gu  hM  arrived  bjr  ihe  canlioutd  ooliea  eif  (lie  pumps, 
iJtiiwii  i>>ri>i Inbuilt  the  (iTOCna  by  a  lueKurial  Kunne,  applied  in  the  fnlhiwti 
niniincr.  I'lie  pipe  n,  uhicli  proceeds  from  the  recipient  i,  convey*  tbe  f 
Uii'Ur  coinprennan  into  llie  Teietroir  of  mercuiy,  at  tn*  boltoni  tt  lb*  f " 
0  II ;  the  pmtim  of  tlkr  |>m  iipi»)  tlio  lurfacc  u*  the  meteuiy  eantei  ibo 
IV  liie  in  a.  long  dIim  lube.  liernieticaUy  ualed  at  l<rp,  uii!  iiicl«ing  •  pottM 
of  HimuHjiHt-rio  air  above  llie  miifkoe  of  the  mercury;  tliii  air  lir<oa>M cor 
ftrn^d  iitia  a  tdialUr  mac*  br  th*  tIm  of  the  nicrcitfy,  a*  (h«  condmMlioo 
tl)e  f»i  iulvBii(>->,  and  the  dimimuion  of  it«  volume  indicate*,  iipen  a  tcalcl 
niuc  W  u>  f  lie  lube,  Ihe  degree  of  oondtawtion  or  prtnuie  in  ilie  l>«p« ;  Mid 
wlieii  lUc  mvrcun'  arttin  at  llie  IJae  dcaolinc Iblity almoipherei,  the  ■nifj  ia 
tlint  by  meana  f{  the  rroai  h^ttdle.  Alt  tlicTamp*  attached  lo  the  pipe  in  eoo- 
nexiDii  with  llie  elined  vBlt«beii)c  n»>filled.ariB  taken  away  by  UMcrewJagthmi 
from  Ihe  lockcla  in  ihe  tub*.  Tlio  extenal  prrMiirc  bclii^  removed  ^  turnla; 
ulT  the  cu,  the  lover  valvti  of  tUo  Lunpa  dene  by  the  preaaare  of  (be  gm 
within  tiiein.  and  ibe  cuateiiti  ore  funkcT  M«vr(d  ftom  nteapln^  by  ■  workiaai 
errcnin^  a  cn|>  vvrr  the  loner  talve  at  ha  *ucce*riTcly  rtmorei  tKL^  of  (Imb 
(itom  the  tube.  Tc  awtrlain  whatbat  there  ii  any  leakage,  the  lampa  are  im 
rarrvnl  nne  by  cue  in  o  cuntiguoue  trough  of  water,  where,  if  any  l<«kaf;^ 
ni*t>,  it  i«  ininieil(al«)y  ebown  by  the  gaa  bubblinf  uii.  "nio  pecfrd  itala  ofi 
each  lamp  beiiiK  'hut  aMcitainrd,  Oicy  are  arrnnccd  in  extrniiTe  raeka  or 
(tanda,  ready  lol>e  taken  out  to  iho  coniuinera  by  Uie  Cuinpany'a  carta,  which 
are  rrgiilurly  diinalclieil  tu  uU  parts  »i  ihe  loml- 

Ta  coiiiiileiu  the  tiil^ret,  vrc  rIikII  ptuvvird  to  dcicribe  the  amtltvaiim  *f  ihaM 
valrei,  of  (he  loMof  which  vt  have  only  yet  ipoken:  (h«y  are  of  lliioe  kindly 
and  were  ihe  tubjed  of  a  pa'.ctit  grdinl'>d  to  Ur.  tiordnn 

T)i«  annexed  eRgTaiinj;  giivt  a  xictioiial  view  of  an  inprned  tlojr-valea 
(limilar  to  Ihoec  aitaihcd  to  (lie  prineioal 
recipieiil  ii,  tcpccially  adMitfJ  for  UanBlef^ 
ring  tho  compreawd  gni  (rejii  oni^  vi'uvl  lu 
another,  without  Mcaiianinic  lott  dmiiif;  the 
pruei-t*.  It  is  romfKrwd  of  iwu  piece*  of 
inoml,  A  and  B,  which  ara  terewrd  logelhvr 
with  a  Mfl  mclkl  collar  between  theiu  at  a 
a  :  t  t  repTe^ecli  the  opMibigt  thTOUgh 
which  tlio  gai  !«  nQiiwed  l«  pan.  The  ptrcc 
A  hat  the  ref[ulnti:^  ■te*'!  ■rrrw  e  i.ippe4 
Ibmu^h  it.  bring  fumed  al  the  towtr  puit 
wiih  a  donhU  cone,  one  pnri  of  nhii.-h  cunc  in 
adapted  to  fit  corrcclty  into  the  cavity  in  (be 
uiidvr  nde  of  ilir  giiece  \.  Nov  wbeb  tbe 
lower  time  of  ibn  ii'|j;iiUting  titel  tertw  !a 
MUcwtd  or  forced  ii|[ht  down  into  tha  ounieal 
uai  !n  the  piece  U,  it  pierenU  oU  eicape  of 
lltu  gai;  and  wlii-n  il  i»  dciiird  tu  (moticr 
c<ani|imMd  ipa  fiam  one  lamp  or  rtatnolr  lu 
anoiaer,  the  rrgubiling  screw  e  it  lo  be  liiti^rd 
twiil  iu  upiwrooiie  itu  and  apfdiet  currecily  ialotbccoDinl  eavilvoflbe  pfieea 
A.  and  thereby  prc\*aiti  all  c*capo  of  Iha  got  u]>  the  Uucad*  uf  Ihe  teguulin  j 
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■crew  ilnting  th«  proerM  of  trail  dWrinf-,  allmrhig,  at  the  Mme  ltm«,  Am  pa»- 
•BKo  «f  ihf  ira*  from  ono  rntrvoir  to  MiMlMr,  tlmngfa  Uio  ppcninp  o. 

rlic  not  vnltr  to  be  dcMlibvd  M  ibe  one 
vliicli  U  fixtd  ul  il>v  liunom  of  Msh  iMtrroir 
or  lump,  fur  the  purpoM  of  tilling  iWm  fn  lb* 
tnotkiwr  dMcriM  in  ihc  prccedinit  put  of  onr 
•uI(|mI:  th«  uliuntd  cut  TPptTwnu  a  tte- 
tion  of  Mio  of  thoM  valve),  lliia  fllliiic  lalvo 
raaunti  of  a  KiiaU  coDiial  plug  s,  vbicb  ia 
titud  Into  a  ccoiical  cavlij  or  tM  m  ilia  pi<M 
of  metal  e,  linilaT  to  tlieralvci  of  anair-gtm. 
tiring  cioMd  by  ■  iliglit  ■(«!  ipraig  h,  ajia 
guidad  ia  ita  vajr  by  a  mcul  pin,  vfalcb  djcha 
inrongh  a  hole  in  a  imal!  binu  eap  m-  pcv- 
foratad  covft  i,  re]iii>t«iiied  ■■  ictewed  oT«f 
it ;  J  aliuwi  a  bnua  plug,  which  i*  iniradad  lo 
be  •cicircd  into  tbe  luwcT  aperture  of  tba 
piece  e,  aft«r  xha  filling  it  wHnpIeted.  The 
ii^nar  turioco  of  thia  acreW'stng  fa  funUhed 
wiui  a  Mft  metal  ting  or  coUar,  d  (a*  in  the 
bcfinv-nientioned  ralvr),  wbicii  twio^-prennl, 
by  tba  foroc  of  tlm  acrcw,  into  coniaci  wttli  tlio  under  aide  of  ihe  piree  e.  *it«- 
tuoU*  prrrrnti  any  neape  of  the  kiu  ftom  that  end  of  ill*  tetervuir,  even  if 
the  mliw  *alTe  •;  tbuuld  not  be  quito  air-tigiit. 

Tbt  ^««in)t  figunt  rcprctonU  a  auction  of  Ibe  (bird  and  loit  of  ()in«  Talvex, 
and  iia  u«a  it  to  txtinit  the  Bow  of  ga*  ta  iha  baniei  to  bt  tv{;ulalf<l  ulih  git^i 
nicety  and  praciiion.     The  [iitara  for  Iba 
gM,  **,  ar«  drxUcd  out  of  on*  toBd  pice*  of  ^h'^B 

Rictal,  and  tbe  rtguUtin;;  aerrw  c  ii  tupped  I^I^K 

into  lh«  Hide  of  the  tame  pixe;  tbe  lower  part       ^^^^B|^^^^^^ 
of  It  la  adapted  le  act«w  iaio  aa  aptrtuTa  at       ^^^^V)'-  'J 

one  and  of  the  rttarvoir  of  iha  lamp,  wliao       ^^B^^{<fJX(UUUU 
tba  regulating  iieel  acrcw  e  k  (ctewtd  up  ao      ^^^BE  | 

thai haeonical  end  At*  lightly  into  the  cenical       ^^^H^  ' — 

oaei^,— it  cloMa  it  paifntly.  and  pravant*  all  ^H  . 

eiei|ie  of  gaa  lo  the  huiiicra ;  but  on  lumiiig  ^^^\ ^ 

the  f«gul«llnc  acraw  tlighllr  round  by  iia  ^^^^ 

iijuarc  liead,  Sm>  gai  caeapM  lliriMigb  tbo  paa- 

■Bges  «<  lo  Ibe  burner,  ni  any  degne  tkat  Kiny  b«  dtwed.     n«Tioa*1y  In  iiv- 

aarting  tha  ngulating  acnwi  rt  ii  dipped  liilo  a  miatnra  of  beaa*  was  and  oil, 

which  Ula  np  arety  minuta  cavity  or  apac«  which  Duy  ba  Ml  baiweao  iIm 

tbreada  of  the  two  aeiewa. 

Tha  aogiaring  on  paee  603  rcprewnti  a  conuivaoee  tm  delivering  gat  to  the 
eonuKnata  in  it*  natwalvohimf,  under  atnunpharic  preMure.  It  conaiita  of  a 
eollapang  gaihotder,  eapaUt  of  eontainii^  opwardi  cf  1000  cubic  feet  of  gaa; 
it  ii  miiunttd  on  whetli;  and  being  charged  ai  the  gaa  wraki,  tbe  ga*  b  coci- 
\'ryr4  wbamvn  reqalrad.  Tba  fnveniion  Ibrma  the  an^eet  of  a  patent  to 
Mn*n.  Colcaand  NMtolaen,  and  ia,  we  believe^  made  nae  ofby  the  PnuUeGaa 
CouipoBy  at  Mancheiter,  in  addition  to  the  gaa-oondtnNngafparatua  erected  at 
their  wocii  at  that  ^ae*.  Fig.  1  rapr«<M<iitj  a  plan  of  tha  cart,  whb  ihe  (>^  of  it 
reiiiovtd ;  fij.  3  ii  a  aide  rieralion,  and  ty.  3  a  front  devatMin ;  fif.  4  fa 
merely  on  enlarged  Mttion  «f  tlie  box  marttd  li  in  Ay.  I.  'Ilia  tecipMni  fa 
oompowd  ot  two  delincl  parla  or  halvta,  a  and  t ,-  tha  upper  giart  n  U  made  of 
tuine  flexible  ntaterial.  iinpotTkai*  lo  gat;  and  the  tower  part  t  of  aona*  eon»- 
poratirchr  ills' and  bSeiible  aubttance;  when  the  rtaad  li  rmntv,  the  part  a, 
lumii^  itoelf  imidc  out,  CbUi  down  Inaide  oti;  tlie  veiael  m  filled  by  Carting 
tbe  M  Grom  tba  weal*  throngti  a  |>ipr,  whkb  ii  aerowed  into  a  noale  at/  p«o- 
vid^  with  a  alo^<eek,  whieb  ■•  lunicd  ul>  alter  the  rectpient  m  Iblly  hSaled, 
and  tba  anpfdy  pipe  from  the  work*  triiMveil.  Tlia  nacbiiie  then  travda 
Ihtvugh  tbe  aUMti,  UmI  ttc^pfaig  at  a  euatotnar'a  door,  one  end  of  •  QeslUa 
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nipr  a  trt^tA  {(ito  Om  giaMitr  tt  the  Iwoar,  and  tlx  other  tad  nrta  ■ 
ID  lh«  box  0^  which  laoiiunliiwln  with  ih*  buriot  of  di«  RcifMBt  hj  • 
oT  faiMmtduto  Tjire«  ihwii  M  iV  *-    "^^  f«»*ibMu*n-  c  i«  thn  pal  fat 
aotim  by  dM  badlt  at  Ibt  top^  w»d  •!  emj  «dMMMk>g  Micka  b  Blod  with 


At.  I. 


^ 


^ 


^ 


^  JiWi 


n,k 


gu  bom  ihe  gu  e«rt  lIitoiiBh  the  vbIts  j,  ^.  4 ;  and  at  pbcIi  fordnf  i 

Uio  gu  U  diKharL'i'it  lliruiif;li  tliv  valve  k,  nlid  nlonj^  the  ni'illil(<  pip*  IbM  I 
gsuHoldsr  of  t)iD  houu,  iiniil  lli«  ii-ijniir J  ciuaiititv  ii  tramfcrrcd.  nte  gM  esfti 
UiiM  procMtli  I'roiii  liouic  lo  hoiuc,  until  ilio  wliolti  Ivul  ii  ditcbargoL  Al«ne 
iJiD  bollnin  of  iliu  cmt  l«  a  pipK  «,  connected  at  one  vnd  with  tliv  Mou-cook^ 
wid  Bl  llie  oilier  with  tiio  box  i^  uf  lliu  cxiiuuiler,  niid  perfotalcd  with  num^ 
rum  ■iiihII  liulv*,  fur  the  purpoie  of  lUlowinK  tliii  futM^  of  the  gu  aloug  ilia , 
bulloni  of  llic  i-art  wlieii  llie  tlcxibU  top  Ilea  over  il.  SitiCP  llie  fon^lii^ 
account  of  (be  Portable  Gru  Mnclitiu'ry  wan  ptcparrd  for  tlie  preai,  we  hav« 
been  intiinitcil  tliut  it  baa  been  nearly  lUjitrat'dtid  liy  Hiibtequvnt  iiiij'ioveiuriila 
iu  tlie  moiiufiictiiri;  ami  luiuiHf^nieiil  of  cWgai;  ni'vcrlhrUiw,  Ihc  iubjcci  i>o»- 
aeiMi  aiilliairiil  inlrintie  merit  for  our  pagtn,  oa  iiiucb  of  tho  ucchaainD  it 
•pplicablD  Iu  oilier  piu-powM. 

1'ba  "Uomcilic  Uo*  Apparatiu,"  tbuwu  iu  the  following  cngrnvii^  ti  aa 
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btvdition  of  Mr.  PSnkiii,  for  the  maiHsf»otUTe  of  eu  nn  »o  umail  ■  ickIp  m  io 
fa«  niUiitnl  I'l  private  houwt.     Ao  apparaiui  of  the  kind  wm  <r:ihibited  in  u*« 


nt-a- 


/«■> 


Tor  ■  criniiiii'rabtc  lime  in  ihv  Strtod,  »nci  wc  tiilii'Vc  ih«  ioTrntion  lu  brrn 
Bil(>|ili-(l  in  fariuiia  «;iUiiti<t  pmntc  <Malili«biTiviiU  tnd  ainull  mnriufu'lutink 
fig.  I  in  B  ftunl  vlcvUion ;  1^  2  a  Uter*]  iccliua  of  th*  Bpriiuiitu* ;  fii/.  3  • 
wction  of  tlic  retort ;  uid  /^  4  •  moImmi  of  «  triott  ef  a  dilTcrent  couilinc- 
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dm;  fig.  Una  tcflkn   of  th*  toodeitwr.    In  eacli  botlMn  Rfur*  tbo  md  _ 
hoert  TtAr  lo  tlic  tains  jmxUl    a,  ^Ft^.  t  mi  3,  *liaiti  iii  ■pptiMiloa  lo  • 
kllehta  rangt^  bul  il  ii  ctjuiJI)- »diiEitcd  lo  «ny  «lhrTcc«nwnii  6ri--plBce;  bb, 
f\g.  2,  it  ■  rma  or  lumu*  buitl  >ii  briok  al  tlu>  bock  otf  th«  Gi«-plic^,  eoverwl 
in  Aunt  by  m  nun  plnl«  c  and  haTinf  ■  ttua  rf  aiwiiing  into  llie  chioiDav ;  *, 
fif.  I,  2,  kill]  a,  li  a  cyIiDdtic«l  retort,  divided  by  two  or  ni«r«  iotrmal  par* 
lition*,  ndiaung  front  a  conical  pino/,  u  tbovn  ia  r^.X    Th«rctoriii  turned 
wilh  k  nnall  nin  vt  floiun  U  thr  (ore  tmd,  vliich  flu  lalo  Ibn  pUle  c.  aod   iIm 
hinder  md  it  nipiHittcd  >jr  a  itout  pin  tmnettinit  frcn  lbs  back  of  ibe  retort, 
and  Tf^tig  in  on  ova  ■ockrt  let  iniu  t1i«  Jirickwwk.    Tbe  liindtr  and  of  lb« 
pip«  /  termiDaln  In  a uup  or  caviiy  jr.  p'wrcad  wiib  Mrml  htiUt,  and  wjiln^ 
aj  a  chamber  £v  llw  k*>  to  collect  b ;  the  pip«/i*  atao  pierotd  villi  niiiBerwiM 
■moll  halo,  ca  ailov  tlie  l*r,  u  it  forms,  (o  aSX  ibrvugh  them  npon  lli*  bamlag 
fuel,  when  it,  at  W*ll  a*  thu  portinn  vhidi  runi  down  ill*  MnEcal  pipe/aod 
il>e  Clip  g,  !•  dccomfiMcd  and  converted  into  gu.    In  Iho  fots  Md  of  ilie  ptp« 
/  il  (crewed  ■  siuRinj  bos,  ibrotiKb  ■  hieli  m»m  the  pip«  k,  iMdiag  to  lb*  eon.' 
deiuCT'     Eufli  camparlMtHI  of  the  rclort  bai  *  door  or  nMUtb-paKc  «  m,  bj 
which  the  oot)  or  other  ia»l«ri«l  for  making  fu  ii  iMndooad,  and  the  door  u 
Mcnied  br  Nrewi,  llii>  joiou  bojne  «Uh«r  gniund  me  or  lutol ;  n  ia  an  Iron 
plau,  ■lldnnit  In  Eroovei,  and,  vhm  lowered  down,  wrvtitg  to  drfttid  tbe  Emm  of 
ill*  relOTt  and  the  pipe  K  from  tlie  action  of  ibe  fire.    Fip.  iU%  vetttX  divided 
into  two  parlt,  the  lover  part  o,  uliich  it  ftir  tight,  containinc  a  qiia»tity  of  tar, 
into  which  tlic  pipe  t  dip*  a  fra  inebni ;  il  ii  (upplied  wiili  tar  fmni  aiHithcr 
TctBtl  p,  \>f  meaiia  oS  a  bent  ptoe  a;  run  pipe  foe  dratrin^  aS  the  tar  shea 
required,  and  *  aa  opviiiiia;  hj  wliicli  lh«  tar  niiia  dowii  the  inpe  k  into  h,  and 
iheiMe  into  the  retort.    Tbe  upper  diviinon  of  Ftg.  i  caiitaint  a  rann  at  beM 
pipe*  ( t  lunouBded  by  water,  one  end  of  whicli,  n,  openi  into  o,  aM  tb«  other 
ciid,Cilr*dilotheeMom*l<e:ftoiii  the  lover  bendt  of  Ihfie  ptpm 4hiart  iiImm 
fp  toetnd*  Intn  tli*  tu  in  e.  bf  which  menna  tli«  t>r  condpiiHd  in  Ui« 
pi|>M  II  deaeetidi  into  o,  whibt  the  cm  cluinai  neap*  itiroagh  tbe  atxitt 
pijirt.    The  operation  {«  ai  follow*  >-4Kc  retort  being  charged,  and  the  dooia 
tec»rrd.  the  retort  b  ttiriied  till  the  chetnbm  at*  in  tlie  poailion  ihown  in  flgi. 
I  Hod  3 ;  Iha  iliuncr  a  ia  tben  let  down  and  tbe  fir*  lighted,  a  portlM  ef  tb* 
heat  and  flame  frocn  whic4i  pawee  through  an  aprriure  in  the  badi  of  the 
range  (ihoait  by  the  bluck  tpace  between  th*  b«r*iii  Fiy,  1,J  into  the  ftimace 
I,  caunn^  In  n  ihort  time,  tlic  lower  part  of  thr  roion  In  htvumv  red  hoi,  aod 
the  coali  or  other  mnleriaii  iii  the  interiar  lo  |{ive  out  km,  which,  eollectlag  in 
the  cfanmber  g.  jiauei  ihmiigh  ilir  piiiiM  /  and  A  to  llie  condvuier ;  at  (be  aame 
tiiiiB  the  lor  (pven  oul  by  thn  cojii  in  tlie  uppiir  chamhcn  of  the  retort, 
d'"»cendi  through  /  und  o  on  to  tlie  buminK  fuel  in  the  lower  chanibor,  niid 
beeomei  decompoiett.     when  it  it  aii]ipo<('d  tliitl  the  iimteriiili  in  Ibe  lower 
compurtment  have  given  out  alt  the  gna  contuiurd  in  Ehrni,  ihp  r<-t>irt  it  tutned 
puttty  round,  lo  a>  M  bring  mother  compnTtme cit  immi^iliiiif  ty  o^  cr  the  flame, 
when  the  sat  i*  again  given  out  »*  befure.     I'hc  fu  Ihut  formed  coutnint  tar 
and  other  finpuritka,  from  aome  of  which  il  can  be  freed  iijr  a  reduction  of  lent- 
peralure ;  the  pipe  h  ii  therefore  made  to  dip  a  few  inchei  into  the  tar  rcHcl  » 
and  ihmigh  Ihi*  tar  the  gat  ha«  to  rite  lo  viiivr  the  condenwr,  by  whkh  meant 
il  ia  diveatod  of  a  portion  of  it*  impuritio,  and,  inMa  riUcrin;  lb*  oondeniirr. 
It  fawc*  through  ■  mat  length  of  pipe  lurrcnndcd  by  oold  water,  when  all  III* 
tcadimMt  impuritiei  ate  eepamtod,  and  detcoad  into  lb*  tar  rewwl  by  the 

Eipnyy.  llie  Isr,  u  we  have  before  elated,  rctunii  to  iho  retort  by  theiMpe* 
and  A,  aod  i*  doconpowd  by  fslUiig  on  llio  burning  coke  in  the  tolcet  Fioni 
Ibe  eondenaer  ibe  gaa  paue*  to  tlie  purifier,  and  Ihence  to  ibe  gMhoUer ;  but 
(he  BBothod  «f  paSjiaig  the  pw.  either  npoa  a  Urge  or  a  maB  acalr,  fame  ihe 
luUect  of  a  aeparale  patent  to  Mr.  Pinkia,  which  we  ihall  now  peeeed  lo  de- 
•cnoe,  obierviag  only  thai  flf.  4,  in  tha  preottUng  Migravln^,  merely  r«t>re- 
•roll  an  obtoiig  retort,  which  may  be  mbaliuitfd  fbc  the  eao  Setait  dMcrihcd, 
when  the  tengtb  of  the  lire-place  will  admit  of  it ;  il  will  then  et  count  bo 
Rxed,  indeitd  of  tornlnf  upon  a  pivot,  and  the  ni  will  piM*  off  by  the  pipe  k, 
and  ^e  tar  relura  by  k,  iniertcd  in  the  lop  of  IM  retort. 


I 


i 


I 


GAS  LIGUTINO. 


MB 


The jiiiriiyiiiff  (iilaUNCwt  cni|ito7«l  by  Mr.  FSnkiit,  an  tbt  cMoridM  or  *oila 
in  oi  &iiM>  Tlie  fbQoving  Migmviog  tcpmcnla  two  »mtagt»mu  aT  (li* 
ptuiiyiDg  vmmIi;  tko  ont  adtpUd  1o  tlic  um  of  n>  wnrlu  oo  ■  hi(«  tiiiil*, 
■nd  lb*  other  Toe  th<  use  of  pnvMa  hoioM,  to  [luntjr  iW  n*  U  te  [nwr»  rrt«n 
llie  public  atin  (a  iha  bunitn.  The  ntetbod  i*  u  fbOom:  the  gu^  upon 
traviiig  llin  eondoiiMi,  pau«*  thixni|>h  ft  lolutiou  of  llie  chloHdM  of  *oda  or  of 
Umti  which  may  b«  (onUinnl  in  ■  vtastl  mtnibling  that  ibotm  in  Mctlon  ■! 
/)j.  1,  ibrcmgh  whieh  th«  gu  nuy  bn  nude  to  poM,  Mliag  widtr  *  [wtaMire 


#n,-a- 


of  bum  ten  to  twenty  uichM  of  watn.  by  which  mean*  il  ■ill  h#  fmiiti,  and 
it!  obniHiimi*  odoiir  and  bail  unfit  rtmorwl ;  in  wlilil(c<n,  ihe  patentee  rf«on»> 
mend*  to  poor  a  miantily  of  the  uun*  MlMian  into  the  IWder  A,  yif-  9,  6'>i<i 
«I)«io«  it  Ibwi  into  IM  ur  matt  btt,  ihn>ttf[h  the  brill  lalia  <.  In  ihii 
vcutl, (whkli oconUBloMM with  ibt  ntort  by  iIm pipe  if,>il>« aolutiMi  *dl  iiuA 
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with  tU  ooDdMMil  mtttei  that  fnlb  inio  Ii  Ifamigb  tte  ImiA  pIpM  MBncct- 
lof  th«  nftigmior  tub?> ///,  (whicb  an  imoMTMdiaaveMd  oTwatar.)  ^ 
with  the  tar  vpuel.  The  compMsd  lluM  fm»ti,  and  luvl  •gTUtod  by  the  na 
lituini  from  ilia  dip  pijw  A  A,  H  made  to  ftev  in  a  (mall  ■raam  Ihroitft)  the 
pipri^inio  th(  rotuTI,  while  ill  action;  apannai^fiBcaBtatKrJdi  tht>ignH«d 
nmtrriklt  Hithin  the  retort,  otbrr  lapean  or  paw  will  be  gntmtei.  which, 
eoflrilUlilig  or  mixiiig  with  the  eotfanteited  bydrofr'*'  S"*^  ■  cho inlcal  action  will 
lakaplae*^  whutvhy  i1i«  ^u,  «hUa  in  the  rrtorl  and  durinf  it*  puu^  tbn«g;h 
Ibe  nftigerntor,  will  bpcomc  partly  puiifit^  or  will  b«  m  alt«rri  aa  to  be  tnmc 
taiilj  acted  upon  in  iti  piui.iR*  ibroiigh  toe  aoliuiMi  of  lb*  cUorida  ar  liniT^ 
when  ita  purification  will  he  riiiiib<d>  In  preparing  ibr  adutioti,  ibo  palcnl«« 
dirrcti  to  nnplov  one  part  of  chloride  la  about  thtHv-lltt  part)  of  water,  and 
wbn  the  eliluride  in  in  ili  mint  ceacmlrated  Mate  a  dilutDd  acid,  aulpliurie  or 
Muriatic^  may  be  addvd  to  tlu  m^iitlun  to  MlUl  the  libfialion  of  the  clilorrn* 
na  from  Ibc  lime  ;  and  the  quantity  of  water  may  than  b*  Inctfaard  to  farty  or 
Afty  part*,  with  one  of  the  cliloride.  J'lg.  3  reprtaenlB  tbo  apporvui  foT  the 
moro  pnfe«t  purification  of  tiit  gna  on  itt  pauag^  fnmi  the  drMt  mnini  to  the 
burnen.  j  ii  a  recipient,  intended  to  contain  and  mipply  the  purifying  ll^iitd ; 
thia  fttivl  IB  counectad  with  enDlher  veatel  ihy  tt  lyplion  or  by  a  bent  lube  /. 
in)crt«d  tliruutfli  the  renlrc  nnd  lop  vl  th*  lower  veaatl  k,  and  hating  a  atop- 
rock  HI.  The  lower  veuel  k  ia  made  gas  tiehC,  and  formed  of  tin,  cojpuar.  car 
■heel  iron,  and  ii  n  rectiitacle  fur  giia,  which  flowi  through  it,  andlor  ika 
purifj'ine  lidiild  that  fnlla  iVocn  tha  itfp«r  vcicl  ■ ;  n  ii  .1  roininon  ifionm  plMrd 
tin  a  ilielf  01  cDono  wire  gnuie  o ;  pan  manhole  made  in  the  ndc  of  Uia  tmhJ 
Ii,  nifficiently  large  to  admit  t!ie  hnnd  mid  aponee ;  j  it  a  piipe  leading  tbe  gxa 
from  lb*  mviii ;  and  r  ii  another  pipe  to  aunply  tJir  gu  In  a  purilltd  aiala  to  Ibo 
burner* :  «  ia  a  waste  pipe  to  let  uiT  the  liquid  when  it  ha«  become  loo  niuch 
iiii]>rvgnaled  with  the  tnipuritici  of  the  gua;  and  (  ii  a  waahiog  pip«  leading 
from  a  cliiprn  ;  u  ntid  c  arc  atop  cocki  tor  admitting  and  drawing  tniili*  liquid. 
The  optraiion  of  ibit  opparaliu  ia  ai  foUow* :  into  Uia  recipient  1  |)our  n  mix- 
ture of  Mie  meaaura  of  the  oonoeatnrttd  lu]uot  oT  the  chloride  of  lune,  dilitli.'d 
with  friini  iwenty-flvv  to  thirty  meaturet  of  water.  Whcti  got  ia  rvqniied  In 
aupply  the  hiimcra,  turn  on  at  the  aamo  time  the  alop-cocka  m,  in  the  brtil  tnbe 
(  anilthie  leadin);  pipe  q;  the  tnirifyiog  liquid  will  then  flow  tlirough  the  b«Bt 
tube  J^  on  to  the  apoiige  n,  which  will  auiorh  n  [lurtiun  auliicicnt  to  kpep  It 
alwaj*  wat,  and  will  permit  tha  liquid  lo  filter  throngh,  and  loll  to  tlio  botiiiBi 
of  the  vsaarl  k;  at  the  umia  lime  the  gas  will  continue  riiing  tliroai)^  ilio 
moiataned  aponae  »,  wherv  it  will  be  acttil  upon  by  the  piiiriiying  llqunr,  aiid 
iu  obnosioui  odour  will  be  removed  before  il  airiiea  at  the  burner*  lliroii|()i  ibi 
aupply  pipe  r. 

One  objcel  of  great  conTcnirnce  and  Utility  lo  which  aaa  lighting  baa 
within  thaaa  Ibv  ytara  been  apjilied,  ia  the  fHummation  of  pubuc  clooki.  Tlut 
we  believo  waa  fint  put  in  pmcliee  at  GLianv,  wliere  a  clock  with  two  Iik«i. 
iupporif d  at  the  exttnmity  of  a  projecting  nracktt,  wa*  bghled  by  jrln  fJaeed 
abora  it,  tbc  %ht  of  which  wiu  inflected  on  each  face  nom  minnri  placrid 
within  (he  winn  of  an  elegant  repreaentotion  of  a  phcEnti,  which  aur- 
mounted  the  clock.  In  order  to  light  the  buniar  without  aendia^  up  a  per- 
aon  for  that  purpOM,  in  addition  to  the  pipe  which  «u[>plicd  it  with  gai,  waa 
another  cilending  ^ra  the  main  to  the  burner,  having  a  itop-rock  at  itt 
junction  with  tbe  main,  and  bring  pcrfointed  with  nuineroiii  amoll  bnin 
throughout  it*  length.     Upon  omining  the  cock*,  tbe  gaa  Booed  Ihrotuk  botli 

eaa,  and  iaauad  at  the  antll  holea  in  tbe/aiA  pint  ai  it  waa  called ;  anda  Kgbt 
nit  appUod  heluw,  quiukly  roinniunicutad  along  tha  trlinla  b-ngth  of  tha 
fln<h-pi|ir,  and  upon  reaching  the  JcL  ignited  the  ga*  ituung  from  it;  after 
which,  the  cock  nn  the  fiaah  pipe  wo*  ahuL  Vanoui  melhoilabave  ainee  bveii 
propoaed  of  lighting  up  clocki,  one  of  which  ia  aa  f«llowa :  a  dial  plate,  <nii  of 
whfch  lb*  figure*  re|irv*mtiiu  tlia  lioun  arc  eut,  in  eontrary  aucceMun  lu  the 
tiaml  rapraeentalion  of  Iham,  la  made  to  reiolrc  on  the  axia  that  would  other- 
wIm  iwceiv*  tha  hour  band.  Behind  il  i«  a  aolid  ieM,  out  of  which  a  tulBeiemi 
i|)Ma  la  CMI  lo  ili««  the  bour,  balf  hour,  or  quarter  1  ench  lialf  hour  ia  rrpr^ 


i 
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•tnud  bT  a  *tw,  wd  tach  ^unttr  by  ■  dot ;  4nd  th«  Udm  ii  rtckonad  b*  tb* 
lioun  and  qiuiton  whtelt  luve  pa«M  t)i«  oonln)  of  Um  «pniiot:  Btbind  iW 
TFVolviuB  fdai*  i«  ptand  a  gM  right,  which  u  ignited  h]r  Om  >et  of  gu  being; 
dirtcwi)  on  l«  s  pi«ca  «f  ipoag;  platiiw. 


HMthodi 


folkving 


r  pncpdinir  i>  ishihitcd  i 
(iipraving.  A  i>  Uw  <tiBl  iilaM  o(  a  coiumon  clock,  with  Um  boun,  Ite. 
marked  i^n  it,  at  UMial ;  B  U  (be  prnpiitvd  aiUitlon  (u  li.  Foe  th«  pnrpoM  of 
czhBiitiiV  tho  time  ^dnedy  during  llic  night ;  C  ia  ■  light  Mg-wh«el,  placed 
iiiimedlaMjr  behind  Uw  day  dialj  bAring  iu  enUn  AHm  ta  tli«  aiboui  of  iW 
hoar  hinili  and  nrolviiif  with  ll.  Tha 
night  dial  B  it  deiigncd  to  be  made  of 
pliM  gtiM,  with  the  Mun  palntol  upon 
11  in  buekf  and  M  rercdve  on  an  «xi*  In 
iu  eentrt.  Tho  ind»  repreeeMod  by 
ail  arruw  it  fixed.  He  pcitehery  of 
the  glau  pUl«  is  eiicom[MM«d  br  a  ritn 
of  breu,  having  cOg*  in  ili  outer  ndn, 
wliich  fits  into  uie  oogt  ct  the  whrd  C ; 
cimapquciid^  thoy  move  lecMh«r,  and 
bring  of  equal  liianKter*,  Ibey  pitfonn 
ihcir  rvroliitlona  in  equal  lime.  Tlis 
lime  rcpreeeMcd  is  oar  cngmviitg,  i*  h 
quaiter  part  X ;  sht-n  the  hour  hand 
hu  moved  on  In  XI.  (tor  intunce),  ihi> 
iTonapaMnt  dial  B  will  hare  rooFed  an 
equal  qiace  pact  the  lixej  index,  and 
denote  the  aem*  predie  time.  Both 
dials  miMl,  by  Ibia  linipic  rontriraac*, 
Invariably  agree  iu  their  rmectiTc  indi- 
caliona  of  Ino  ilini!.  Duiug  the  day, 
the  time  ii  observed  on  thelam  dial  tu  uhuI  ;  and  at  night  a  t!f[bled  lamp 
[iliLiTfl  iM'liinil  tlie  trinfparant  aul  will  olwoy*  exhibit  ihe  liine  m  dudocily. 

Dul  the  moit  perfctt  tni  ingenlouii  mode  at  llltuna!n*ltng  pabUe  clod»  which 
hat  cnme  undci  our  nolin,  ii  thai  by  Bhich  KTeral  «f  the  church  clocka  in 
I^ndiH)  are  lighted.  By  the  revululioo  of  the  baitda,  and  lb*  addilitm  of  only 
one  whcd  and  oiuion  to  the  clock,  the  n*  ie  lightrd  aiid  rxlingiiiibed  al  regular 
ttated  houra,  which  houn  luav  be  ruM  monthly  to  luit  ibie  iocreate  or  detMwa 
in  (he  Uctfth  et  daytigbt,  bj  liaply  addinc  or  rlthdrawiu  ■  pin.  The 
inventor  it  Sir.  Ftine,  mia  wMto  moooM  In  the  Trantaeliona  m  the  Sodiiy  of 
Arti  we  hare  taken  tte  faBowtag  aUreviated  deicTiptlon. 

Re/fmttt  lo  tit  fiiyei^^— JVI  npreaenit  ■  iltltian  AaiM  dial,  cart  all 
iu  one  peee ;  ibe  eight  cevlial  diviiiona  an  very  thfai,  and  enree^  to  •>  uot 
to  oeifiehle  or  Inttiftre  with  the  handa  wldle  natimg  or**  ihcn ;  the  «^n  aie 
all  filled  np  with  IrantparoDt  red  gl«H,grauno  rough  on  Ibe  iaride.  Tbuhyday 
it  tiJGcionily  dart  to  relieve  and  render  diitiactly  vitihle  (he  gill  hour  numbeitj 
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but  Bt  ni^ht,  when  tlie  mi  burnen  behind  the  dial  plate  an  Iwlrted  up,  Am 
liiiura,  mmuto,  and  handi  appear  black,  and  the  rsit  of  the  durgjowa  with  ■ 
dusky  red  light.  JFlg.  2  ii  a  Dorixontal  lectioii  acraai  the  umbm  a  a  m  Aa 
church  tower  at  the  back  of  the  dial  b  b;  e  the  tube  which  caniea  tli«  honr 
hand,  having  a  balance  weight  and  the  wheel  46  («  iti  mner  end ;  thrmvli 
tiiia  pBMet  the  ihaA  d  d,  holdiDg  at  one  end  the  minute  hand,  and  at  the  other 
end  the  pinion  14  and  balance  weight  e;  fftvo  au  humeri;  gp  the  tabca 
sU[iplvinE  the  gaa ;  the  aperture  a  a,  not  beinr  eo  large  a«  the  oiaj,  ia  cham- 
fiTred  off  at  t  >,  to  give  a  dear  paauge  &om  the  lighti  aU  orer  the  dial ;  jj  a 
curved  teSector,  made  of  iheeta  of  On;  i  t  t^  bai  craning  the  ^tertnre  d« 
(riihin,  to  inppoTt  the  motion  wlieeli,  and  the  additional  twaaty^fbuHiaai 
-wlieel,  96 ;  the  long  ajd*  d  d  ncuvea  motion  from  the  clock  (••  nsoal)  bj  a 
bevel  wheel;  14,  42,  12,  and  48,  /^.  3,  aie  the  nmal  motion  wbo^  md 
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pinions ;  an  additional  pinion  of  12  ia  put  on  the  wheel  43,  to  turn  the  whed 
SIC ;  this  haa  thirteen  pini,  one  honr'a  motion  apart ;  theeo  pini  raiie  up  tho 
wL'ighled  lever  I,  in  Fig.  3,  and  let  it  drap ;  while  this  ii  up,  (aa  shown  by  the 
dotted  linei,)  iti  oppoaile  end  m,  hj  means  of  the  connecting  rod  n,  keeps  the 
U\eT  handle  o  of  the  gas  cock p  down,  and  thus  nearly  close*  it,  allowing  the 
passage  of  only  just  enough  gas  to  keep  the  bumen  alight;  hut  at  eight  o'clock, 
wlicn  tho  weight  I  drops,  it  raiies  the  handle  o  and  quite  opens  Uie  cock  p, 
l>y  which  the  dial  is  instantly  illuminated.  Thus,  /!^.  3  represents  the  lever  I 
<tuvi'n,  and  the  nins  nearly  beginning  to  raise  it;  b;  removing  two  pins,  one  at 
each  end,  the  clock  vill  open  the  gas-cock  one  hour  sooner,  and  nearly  close  it 
one  hour  later.  By  successively  removing  the  pins  ai  the  days  shorten,  and 
r<rj)lacing  them  as  Uie  days  lengthen,  the  clock  la  accommodated  to  all  seasons. 
The  whole  space  is  kept  clear  between  the  lighta  and  the  dial,  except  only  the 
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■ik  t,  ¥iy.  2 :  niJ  tbr  \if\ixt  bring  plncvil  an  Meb  nde  of  Ibit,  uJ  titvlug  a 
Ian*  Ttilfctor,  nw  iIimIiiw  it  |n>rvni<>i)  iVnm  iL 

Wiib  rtvprcl  li>  lit*  i|iuiii|t]r  uf  %»*  uliuiiublo  Oocn  ■  pitn  ««lglii  tJ  rnal, 

it  di*p«nd*  fr*(i'lT  "P"**  ^^  «*■■''<>  "'  ''■<'  *^'*'-  ""^  i'*"  "!"">  ^*  taa>i(ui'il'>n 
of  ibc  rHorti,  uid  tni'  nFlbiHl  uf  vurkinf;  i1i«ib>  Mr.  P(cli«iaB,_in  hu  valiuUe 
trtotiiD*  cii  gnu  )i|ii>linf,  vliiki  wiidnt;  ud  lU*braM:}i  of  tbc  (tibjcd.  obarrvn  llial 
pit  cnal  may  be  divided  into  ibrcv  eUut*,  acMtiliag  Ut  ibr  )>r"|ianiaai  of  ill 
coiDpanfiil  pan*.  Sutb  <oal«  as  nro  cliicBy  compord  «f  b^luiiitn  arv  lo  be 
ooniSderod  m  belanpn^  lo  tbo  firM  clu«>  TheM  coal*  Una  uiili  a  Wiutil 
v«I1i>«mIi  blast  dutitig  tliv  uhoU  proc«M  of  rMnbuuiunj  iliry  An  n«i  r*kv, 
neilb«r  do  dioy  prodiiM  ciodcn,  but  mo  rcdiMod  to  «lii(o  ■■lii'*.  Al  ibr  hrtA 
of  ihi*  <)•«  ii  to  be  plorrd  Csnnel  coal  i  aiid  moet  of  tlie  nrlptin  uf  StMi'li 
eoiil.  u  well  M  lomv  of  Ihou  found  in  Dnrliam  and  KorthiunbeiUiid,  l>f4in>g  lo 
it.  Iikotilte  ihc Miib  freni  LoncMbirc  ind  tli<  nottb-nrniini  eonitt  of  KuRluid. 
Wlicn  rtlipsoidal  trtorta  are  uied,  (sUdi  i>  llin  fWni  vhicb  Mr.  ftckalo* 
Jreidfdiy  prrCm^)  and  clunKcd  nilh  I)  biiihcl,  or  about  ISfiUiavf  coali  lb*  M- 
towing  quaniilMs  «f  em  nuy  be  obiajiicd  in  (lie  lunuAcUrj'i  n  ob  llie  \arft 
•cole.     FroBi  a  ton  uf 

I^MMbiie  Conncl 11,800  tubie  feet  of  ga*. 

Keircarile  (titnUft) 0,6130  ^ 

Siaffonbbln  (bm  kind) 0,1<ii>  „ 

Tb*  eoka  obtaiiwd  from  cook  cf  tliii  dua  u  ia  hmU  quoitilf ,  and  iif  rrry 
InMcff  qiuiily.  Hie  terond  oIbm  of  <o«U  comprehendi  tboee  tniiHin  wbicli 
oriiD  in  burning-  llfMcaiiUin  lenWitinenand  mne  cluuvuai  tban  llio  tint 
dau.  They  fruduee  \tm  uht«,  biil  atlcrd  bard  grey  i-iiidm,  wlikb  *\\rm 
burnt  over  aj^ui  with  freth  coal*,  (codlKea  very  itiengbnl.  Tbe  ^m  nlirsiicil 
fironilb«*OcaaJa  it  iiMoTtn  ricbaqualityaa  that  from  the litllcln•^  i»ii  il<i'  (■•lo 
It  extmiely  veUadaplcd  for  doaitalk  bmI  CulioMy  puqtote*.  Wbvn  irili^dii! 
ttton*  on  Died,  f  b»E»d  u  b«lbt^  wllli'  about  a  buibd  and  ■  bnlf,  frnni  ■ 
iou«f 

W«]lM»d.  may  be  obtained     .    .  ll\30O  cubic  fed  of  gM. 

TempkMain a,  1 00  „ 

PiinirM*  Main C,200  „ 

I'cmbty 4,200 

The  ibird  claw  oT  «od1  <Mtiitt«  of  nieh  aa  an  chkAr  oom|>o*rd  ofcliarcoal, 
cliemicdiy  combuMd  trilb  diftnotcMtbi^  and  oonlainl^  Ihile  nr  n«  Uliimni. 
Ameogtt  tbe  varietiM  of  ibl*  coal  ara  the  Kilkenny  ccal,  tbo  Welcb  ooal,  *m1 
ibe  (iMio  eeaL  Nona  tS  ih«  coob  coaiprMed  In  thi*  <1m«  oca  ba  jmrfilaUy 
mkA  for  making  gaa. 

Mi.  IVokUon  ^VM  the  foUowii^  table,  exbibilin|[  the  oomnaratiTe  quatiliiy 
of  CM  obtainable  fresn  tlio  (Ulowing  diffiFrent  ipecici  of  coal*  compcliriiitril 
ill  (be  £rtt  and  aeoond  daiM*,  Ibe  Soolcli  C«nn«l  coal  bejog  coiiMdered  ibe 
•tuudanl.  and  Mlimaud  at  lOOO. 


Hcotcli  Canael IMD 

I-oBouliln  diK»  .    .    .    .  BM 

Yoikibire   ditto  ....  MO 
Bewicke     and     Cnfalti*a 

WalWiid e7« 

Riliir 111  ditto ROI 

rKi^rit'ld  Mwr 830 

IImIui  Main xn 

llullry'i H1U 

Killiiigaottb  Main   .    .    .  VM 

|-«ni(.p. -•Ci 

Wilh  t  PI  pet*  ' 


Temple  Main     ....  MO 

Manor  Walltend    .     .     .  fiSI) 
Fomt  «f  Dean  —  U  iddle 

Deir «I2 

EdM  Main itit 

SuArdibirceaal,  lit  kind  Mil 

Ditto  ditto,  U  ditto  at4 

Pitto  ditto,  3d  ditto  193 

I>itl»  ditto,  lib  ditto  IIM 

rriniiy Zi\ 


m  tu  |iti4»i'(' 
tliret  wu  uf  r   1 
iouaMC  1it*t  ol 


ii ..  iu..t  )'.,.m  <d'  retort*,  and  tlia  modt  of  woritbag  ibem,  m 
my  nf  CIA,  »e  K'**  ibo  Mlawlng  sumnwrjr  of 
lid  ia  Mr-  I'eckuloa'*  work;  lh«  ooaJt  iaeacli 
iho  Mme  iiuatiiiy.      103  cbaUran  13  buiMi,  diriUlad  la 
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circular  rstorU,  ehnrfrvd  with  8  buth«b  «f  omIi,  and  irach  chuft  woiktd  off  in 
8  hoiin,  kflbnlod  8300  cu1il«  flrel  otgu  per  oholalioii.  aai  required  43  obaUinn 
14  bnsMi  of  cooli  tar  heating  IIm  rtioru,  ^  '12  nvr  cmL  on  ill*  niMiility 
•mptOTcd  br  inaklDK  ga*.  By  vvUndrical  rcCorb  dialled  wiih  2  biuheU  at 
CDcb  diargt*,  and  which  wm  workrd  oft*  in  8  lioura,  8S  chaldron,  27  biuhal* 
of  ooali  }'i«lded  10,000  eubifl  feet  of  fpa  firr  chaldron,  nnd  required  for  <«r< 
boniulion  or  kaatiiig  of  Ihs  retorts  31  ehaldront  16  buabel*  of  oo*!*,  or  about 
25  per  ocnt.  of  the  quontiiv  carhoniii-d.  With  «ll!|iMidal  i«loR%  iIm  two 
dianMttn  of  which  wnc  30  locliea  and  lU  Jnchei  rMpnedvelf,  tharjcad  with  It 
bmhcl.  nod  each  cliarga  worked  off  in  houn,  61  chaldron  8  bitsheli  of  coaJt 
jirldcd  14,000  cubic  feeCof  f[aa  per  chaldron,  and  rvqiiLred  for  carbooiaalioo  19 
L-li<ildroi)t  37  biitheljt  of  coali,  orSSptreent  of  the  quantity  oubaatMd.  Mr. 
pKlul<>n  lilccwiio  Mam  tliail  At*  efliplleal  ntorte  are  capable  of  oatboBliing 
4S  buthtli,  or  33  cwrl  of  toab,  in  21  hcun,  but  iboif  aTetage  work  may  b* 
taken  at  1  chaldron,  or  37  cwt.  ia  that  lime. 

Mr.  Andenon,  of  Perth,  aiada  a  jraat  number  of  exporimcnn,  (o  deUrntia* 
the  comparative  ^piantity  tf  GciN  a&rded  by  candle*  and  ooal  gaa;  ibe  *iie  of 
the  eiodlo*  which  Ira  employed,  wat  ihurt  ilxea.  The  followlog  art  aonw  of 
the  leantte: — 

A  X-iel  buToer  coniumcd  per  hour  3,07-1  cub.  in.  =  6  candlea. 
An  Argand  of  S  hotel         „         2.S93      „         8      „ 
l>itlo  10    „  „         3,798       „         12      „ 

Ditto  11    „  „        5.M0      „        \n    » 

Ditto  18    «  ..        6,8«      „        21      „ 

Tm  mean  of  theee  rendu  U,  that  324  cubic  inchn  of  tool  gai  yi»ld  Ught 
equal  to  lluki  of  on*  eaniUo  for  an  hom;  but  llii»  it  ihe  coal  gM  of  PrTib,  the 
iqteciflc  irrarity  of  which,  Mr.  AndoTfon  enj-a,  I*  6i0. 

OA.S  LNUINK.  An  engine  in  which  the  motive  force  is  derived  from  tlie 
iillDiiiiitu  r[]miiaii>ii  and  condpiitation  of  the  li^nefloble  gatei.  For  the  diacorery 
that  crnoia  ^oici  may  be  reduced  to  iho  Kquid  i«eni,  and  for  the  niggeatioii  of 
■uch  Kua  a  nrimc  loovcn  of  macliincty,  we  are  indebted.  (••  we  bare 
alT«ady  noticed  under  the  word  Gin,)  to  Sir  Humphrey  Dary  and  Mr. 
Faraday.  The  Important  odvanlncr*  whli^h  toonied  likclr  to  be  realised  by 
lliii  diKoi-cry.  nntutnlly  atlracleo  the  allcntion  of  engineeri  and  •clantillo 
Inet:i1aIu■t^  a»d  tunny  at  ihv  mott  eminent  ooeupied  lliftnielvra  In  endcarou^ 
inn  to  dcTlle  >uch  arrangrmanM  ai  «<iu1d  rrndtr  ll  njipllcoblo  in  piaotioa. 
'i'he  prrwn  wha  punued  the  lubjccl  with  the  grcatnl  [irnf  rrraiice  wai  Mr. 
Itnmel,  who  obtained  h  pnteni  for  an  apporaiui,  In  whteli  iha  llqueBable  naca 
are  employed  to  fltrniih  the  moving  Dower,  and  UMse  cqwdilly  the  ciruonla 
acid  gaa.  Thii  gtii  may  be  oblalnea  by  decompotin);  maf  of  the  catbonaica 
W  the  action  of  tb«  common  acldi.  The  mode  of  obtaining  ibe  liquid  fren 
(he  gn  i»  by  farming  the  g«s  undt«  a  {uometcr.  and  coiideniin^  tl  aRerwacda 
in  another  veMpI  by  ineani  of  a  condenaing  pump^  and  continumg  the  opera- 
tion until  it  poHci  to  llic  liquid  itatc. 

The  mgraving  oo  Ihe  nest  page  repr«ienti  Mr.  Rniiiert  aiiporatiLi.  Tliie 
ajiparatui^  m  Khown  at  Fu.  3,  contUt*  of  Ave  dinlincl  cylindncot  tcucIi;  the 
two  exterior  rrMcl*  a  and  0  oontaiu  thecaibonicacid.  reduced  tutlie  liquid  form, 
and  ore  called  ihe  rewieeri;  fretn  ihi'Bc,  it  ponei  Into  iho  tM'o  adjoininK  rei*;)* 
e  and  d,  termed  «ipaii*ion  vn*tli ;  thme  laaC  baving  tubci  of  comtnunioalioB 
wid>  the  working  eyUndore,  Uic  pi>ton  theteiii  (ahown  by  dots)  ii  opera Wd  upon 
by  tha  allemnte  expansion  and  condetiaalion  of  tJie  eau  giving  motion  to  tha 
rod  J^  and  cnun-qLit'itlly  Id  whatever  madiincry  may  be  atiaclied  ihetctu.  A* 
ihe  worklu  cylinder  t  ii  of  the  uiual  oonitniction,  no  further  dncrlplion  of 
thai  palt  of  the  appwralat  la  neocnary ;  and  i*  l1io  two  vexaeli  on  one  tide  of 
the  cylinder  are  procUcly  nimLlar  to  tlioae  on  tlic  other,  a  deieripUun  of  thit 
receiver  a  and  the  expaaaion  rcnel  t  vrill  apply  to  iheir  counterpait*  6  bimI 
rf,-  Ihe  two  furmer  (a  and  r)  are  ihervfor*  givnn  in  a  loparata  tig.  I  on  a 
larger  lealr,  in  aectlun,  that  Iboir  conilniction  may  bo  leen.  and  their  opemllen 
betiM  onderetood.  Tlie  uunc  lellen  at  reference  di-tignale  the  like  parla  in 
botb  llgurc*.    The  couiinunloailon  of  the  coitdcnaing  puiap  (btfure  m«Alioo«d> 
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widt  A*  nerirtr  0,  u  thtwish  lh«  oriAct  jr.  wkleh  om  be  dcnip«d  at  plMonn 
tqr  tJw  ^ug  «ir  icop-coek  A.    Whra  1^  nMlnr  Iim  betn  cWg*^  «tb  ili* 


lli)uiil  and  di>w4 a pifMi  b rafJiMl Id,  Md  neoMclcd  Willi  th«  (KpaanoB  VMwt 
c  at  If  iJ  i«  k  baiag  of  mnd  (nMlwgMjr)  0  other  iHVMMiiliMUr  «f  beai,  to 


41S 


OAS  VACfOM  ENGINE. 


pfercBl  llie  abfMflkn  wUch  wonU  oUitnrtN  b«  — — ■'--H I7  Aw  1 
•MDM  of  t)»  n«uL  111*  cxjHUMiM  *M*el  h  mbiuMpJ  ihnmli'B  Un-M^tli- 
thc  <r(urktng  ejlindor  ( ;  theM  veucli  cratain  tH,  ot  ftn j  oUin-  «uitaSi«  fluid 
•bown  •■  II,  M  k  Bipdiuui  Ix'liiirHa  lli*  n*  nnJ  tb«  jiUton.  Tho  rictiver  La 
a  tlrong  gun  nutJ  vmmI,  uf  oonudanbu  thkluin*,  tn  like  tnlttiar  of  wUeh 
m  placc3  Mvwal  copper  tabe*,  m  rcbMaented  M  o  a  0;  ibt  JcdnU  of  tii*M 
tube*  DHOiNtb  the  ii^  and  bottom  of  Itt*  r««rirar  ore  made  BetfectI)'  tiglu  hy 
jMokias-  Tho  "•■>  of  I'll**  tube*  ii  to  apply  •ll«ni*wly  neat  aad  cold  to 
Ihc  tiquid  conioincd  in  ihc  ce««iver,  villiout  Atttrint  vtty  MmJUy  tbe  bm- 
pcrnUiro  or  the  cylinder.  Tlie  opentlua  of  heating  and  cooling  Oifongb 
tliB  thill  tob«i  OOP  inajr  bo  efliictcd  wilb  warai  water,  fleam,  or  any  oilier 
heating  modiaiD ;  and  cold  valer,  or  any  olhc4  coolnr  tnediun.  Far  tbk 
purpoM,  the  tube*  0  00  ara united  b}' a  chanbtr  a»dcockyj?k  by  tha  ajMi^Bg 
of  w!iii;)i,  with  th*  pipM  o  «•  hot  and  cold  rater  may  M  altenMidy  Id  (a 
and  lacctd  thTouxh  by  mesna  of  pumpi,  the  cock*  bdnf  workBd  in  a  cinUlar 
numncT  to  tboae  in  Mcam  an^ no*.  Now  If  hot  wnur,  aiy  at  1 3i>>,  b«  let  in 
thmigh  tb*  tube*  «f  Ibe  reottver  a,  and  told  water  ol  the  mow  time  UuougL 
the  fcceirtr  i,  the  liauid  in  the  fint  receirer  w3i  a|>craic  wiib  a  force  oif  about 
00  BtniMphena^  while  tbe  liquid  b  the  receli'er  b  wit)  only  exert  a  fiirca  of  40 
or  30  atmuphm*.  The  diflercnec  between  thcic  loo  prnaure*  w31  ibenAn 
be  the  actinf(  puwM,  wbicli  tluoogti  tlie  medium  of  tbe  oil  will  operate  upon 
Die  piiton  in  tlic  woiking  cylinder.  It  I*  (My  to  comprelMiid  llul  hj  Idling 
liot  water  tlirougli  the  rtcelfer  b,  and  cold  water  Ihroiigli  the  oppoiite  on«  a,  a 
rc-octlon  will  taie  place,  which  will  produce  in  tlie  woitinf  cylind^  e  an 
alteniate  moreneiit  of  the  pltton,  ofiuriealile  by  ilie  rod  /  i«  rHiou*  mechani- 
cal pufpoaca,  aa  may  be  required.  It  ii  to  bo  obtcrvea,  that  the  uw  of  the 
fioiomctcr,  and  of  the  farcing  cumpi.  ii  limply  for  oblaining  the  gM,  and 
for  chDtjjinj;  the  nctivrra  ului  lliu  Utjuid-  <Vlii<ii  the  tecAite  *•  once 
eliuged,  uid  luu  bean  doted  witli  llic  i>ti>p-csck  A,  the  gMomiler  and  forcing 
piunpa  arc  to  be  ditoonneclcd  Ihrni  tli«  receiver  by  uiwerewin^  the  pipe  i  i>t  i  he 
joint  Tlie  aame  pipe  may  beweiee  be  used  u  the  memt  of  <otttieclii)|;  Uie 
recelTcr  with  the  expan^on  vomoI  ;  the  adoption  of  (wo  didi&ct  jiipea  far  ikoe 
purpoeea  !•  ialenllonalty  avmded,  u  it  would  become  ncccuaiy  m  conaeoiicnoa 
U  hare  two  corificei  u  well  as  two  ttup-cocks.  It  ii  obrioiu  thai  no  diffinilty 
axilla  in  connecting  tlis  focciii^  pump  with  both  rcociTen,  aa  the  miall  pipei 
iieed  for  that  purpote  may  bo  nude  to  reach  oitber. 

SeTCtBl  year*  naveelapaed  einoe  the  engine  Juitdetcrilffd  waipttented,  but 
hitherto  no  madlille  upon  the  tame  urindplc  hoi  been  brought  into  ODersliou ; 
and  aa  Iba  neebutlcu  talenia  of  Mr.  Utund  an  uiiqueMionable.  oad  ai  ha  ia 
known  to  hare  devoted  much  lime  (u  biitic  tlw  invention  lo  perfcelion.  il  la 
probable  that  thecouiu  of  the  w<nl  of  nicoeaiUea  in  the  priociplr  iu-'lf,  and  tJie* 
owing  to  cue  or  both  of  (he  catuot  noticed  in  Mr.  TVedgold'i  rcniuki  upon  ilia 
■ulgec^  which  we  have  quoted  under  the  word  GisiheliquefiBble  gascaarenoi 
to  applicable  ai  mechanteal  i^end  u  the  vapour  of  water  or  tu*ai.  Another 
^ffictdty  attending  iueli  applioation  arieet  from  the  rery  imperfect  meaiw  w« 
«re  at  preKnt  ocquatnted  wUh  of  produeinc  the  degree  of  cold  neeeanry  for 
the  purpoH  of  oondeming  the  ga«e> ;  for  the  preieiil,  llicrefuee,  there  wen  ~ 
little  bop*  of  adrante^oouily  Mbititutiiig  then  gaaii  fur  Ui-am  m  b  pr~ 
mover  of  moehincn-. 

OAS  vacuum'  engine.     An  cnpno  working  by  the  prewiirc  of  thi 
almoepfaate,  a  pnrtiiJ  vacuum  bdng  oblmned  by  llio  eotnbuuion  of  )>]i4ru|;d.j 
gaf  in  a  cloeo  vend.     Tbe  fint  penon  wlio  nropoeed  obtaluing  puwi-r  by  tbh 
menu  we  bdieve  to  have  been  thv  late  Mr  C^cil,  of  Cambridge,  who  DiibtiibM 
aoma  account  of  his  plan,  the  dctoiU  of  which  we  do  uot  rightly  recollecL     In 
1 631  Mr.  S.  Brown  look  out  a  potent  for  an  eiiginx  upon  lEit  principle,  and  at^ 
that  time  (lie  ineeolicm  excited  cuokidr ruble  Intereit,  ood  wa>  by  many  lookei' 
upon  u  likely  lo  luperaedo  the  eleiun  engine ;  but  although  ihe  iurenlor  hai  nno 
been  peraareringty  employed,  and  At  a  great  espena^  lo  being  ibe  machine  I 
perfecieeti,  we  a^vtliBn'  ""  hm  met  with  no  grcal  niceeai,  aa  the  only  inttanea 
Ml  whitli  we  have  heaidof  it  being  brought  into  actual  UMwa*  00  enewcmioR 
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fw   Miiing   »MCT  on   ihe   Sorw  Ciial,    ■!  Cnwioo,  mij  •!  maMhn  amt, 
tat  a  wmlUr  piwixjw,  upon  a  cuul  In  OifnnUtiJK ;  mi  very  contnuliMiny  Mair. 
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nitnn  M«vdM  nrpMtiag  Dm  i«rfbfniuiM  af  tha  raKiMa  nti—.  il><-r  o«-a- 
tkHiL     i'be  ptcocduig  ciifnving  nffffMsta  tW  cagiM  a*  poimImnUiI  to 
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rftUng  water,  which,  bybeiDgled  on  to  a  water  wheel,  nu;  alio  Imoart  ■  roti^ 
tory  motion  to  machinerv;  bnt  tli[i  tstler  purpose  msj  be  effected  bj  mean* 
of  piitoni  working  in  cylinden.  The  method  of  producing  the  vacuum  is  a* 
followi : — inflammable  g»i  ii  introduced  along  a  pipe  into  an  open  eylioder  or 
Teael,  whilat  a  flame  pbced  on  the  out*ide,  but  near  co  the  cylinder,  u  kept 
etnutantl]'  burning,  and  at  timci  coma  in  contact  with  the  gai  therein,  and 
ignite*  it ;  the  cjrlinder  ii  then  closed  aii-ti^t,  and  the  flam  h  prevented  from 
coming  in  contact  with  the  gaa  in  the  cylinder.  The  gai  Eonlinoe*  to  flow  into 
the  cylinder  for  a  period,  and  i>  then  itopped  off;  during  that  time  it  arta 
bf  ilt  eombaitioa  on  the  air  within  the  cylinder,  and,  at  the  ume  time,  a  port 
u  the  rarefied  air  eaaqni  through  one  or  more  velvet,  and  tbui  a  vacuum  ii 
efiected ;  the  vevel,  or  e^uider,  h  kept  cool  by  water.  The  [wo  cylinders  r 
and  d  are  the  veaaeli  in  whicti  the  Taeunm  u  to  be  effected ;  from  theae  deaceud 
the  pipei  ^10  and  kjk,  leading  into  the  lower  cylinder*  xx,  from  which  the 
water  riie*  along  tboH  ^pei  to  fill  the  vacuum  cylinden  alternately.  The  water 
thui  lupplied  i*  diaehaiBed  through  the  pipes  B  into  the  tank  or  trough  Z, 
whence  It  fall*  upon  the  overahot  water  wheel,  and  bv  the  rotatonr  motion  thii* 
produced,  givea  power  to  any  machinery  which  maybe  connected  with  iL  The 
water  runs  Oom  a  wheel  along  a  case  sunaunding  the  lower  half  into  a  reaer- 
voir  B,  from  which  the  lower  cylinders  <  z  are  aUematelv  supplied.  In  order 
to  produce  the  vacuum,  the  gas  is  sumiUed  to  the  cylinden  by  meMU  of  the 
pipe  H  k  attached  to  a  ntometer.  The  ga*  also  paaict  alonz  Ibe  (mall  pipe 
ff  (communicating  likewua  with  thegatomeler),  and  bdng  ligh tad  at  both  end* 
of  that  pipe  i«  kept  eofutaatly  burning  for  the  purpose  of  igniting  the  nj 
within  the  cylinders.  Tbrn  water  in  the  reservoir  d  pasaiiig  down  one  of  Uie 
pipe*  tB  into  one  of  the  lower  cylinden  i,  cause*  the  float  y  In  that  cylinder  to 
rise,  and  pushing  up  the  rod  a  miie*  the  end  &  of  the  bMin,  which  of  coutae 
draws  up  with  it  the  c^  /,  and  forces  down  the  cap  t  of  tha  otha  cylinder  c. 
The  gas  being  admitted  along  the  pipe  t,  the  flame  from  the  pipe  t  ia  now 
freely  communicated  to  the  gaa  in  the  cylinder,  through  the  onflce,  by  the 
opening  of  the  sliding  ralve  j,  which  i*  ratted  by  the  arm  r,  lifted  W  the  rod  o 
by  mean*  of  the  be^i.  To  produce  the  intermitting  action  of  eaca  cylinder, 
some  intermediate  madiinerv  u  put  in  operation  by  cHaio*  and  rods  attached  to 
a  ^ass  or  iron  vessel  p,  partly  filled  with  mercury,  and  tumiug  upon  a  piTOt ; 
each  end  receives  its  movements  of  elevation  and  depretsion  lioia  the  rise  and 
(all  of  the  projecting  arms  7,  by  the  action  of  the  beam  above,  the  mercniy 
being  employed  for  the  purpose  of  regulating  the  supply  of  gas  into  the  cylln- 
ders,  and  the  movement  of  the  slide  in  the  trough  0.  By  the  action  thus  com- 
municated the  water  from  the  reservoir  flows  down  the  pipe  w  into  the  veaael  x, 
and  produce*  the  elevation  of  the  float  1/  and  of  the  rod  h,  and  raiiei  the  cap  « 
by  the  ascent  of  the  beam  at  a.  The  motion  thus  caused  in  this  part  oT  Die 
machinery  acting  upon  its  duplicate  part*  on  the  other  side,  of  course  produces 
by  its  acbon  a  coireiponding  movement,  and  the  slider  in  the  trough  v,  moved 
by  the  action  of  the  mercunal  tube  p  bnng  moved  from  ita  position,  allow*  the 
water  to  tall  into  the  pipe  w,  and  as  it  aaceod*,  niflhrs  tha  float  y  to  descend, 
and  rising  into  the  main  cylinder,  tbu*  lift*  again  the  beam  at  b  and  its  eoo- 
nezious,  and  forces  down  the  cap  »  on  the  top  of  the  othot  cylinder.  AAer  the 
vacuum  is  eS^tad  in  the  cylinders,  the  air  mutt  he  admitted  to  allow  the  water 
to  be  ^(chaived,  and  the  caps  to  be  raised ;  this  is  Bceom[dislied  by  mean*  of  k 
sliding  valve  m  tiie  air-pipe  •■  as,  acted  upon  by  chainatf  attached  to  floala  bilbo 
reservoir,  and  as  motiou  is  given  to  them,  the  valve  ia  made  to  slide  backwarda 
and  forward*^  so  as  to  allow  at  the  free  admitdoD  of  altnospberic  air.  Cbaina 
•1  H  with  suspended  weights  open  the  cocks  in  the  pipe  it,  and  produce  the 
alternate  flow  of  the  g•l^  and  regulate  and  modify  ita  supply.  In  the  pipe*  ji^ 
and  ki  h,  are  docks  to  prevent  the  return  of  the  water  when  the  air  is  admitted 
into  the  cylinden. 

QAT^  in  Architecture,  a  large  door  leading  01  giving  eulnmcs  into  on  open 
area,  as  a  field  or  court-yard,  or  into  a  coniidemlle  building,  as  a  palace  or 
^nriaon.  An  excellent  .meihod  of  hanging  gatifs  of  large  dimensions,  liat  been 
introduced  by  Mr.  H.  K.  Talmer,  which  is  a  usetiil  apiilicalinn  of  hit  siiBpeit- 
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icn  nUmtf  (»r*  RtiLwii').  Tim  fulloving  cut  reprownl*  aeme  tlidim  or 
rvtlier  roUing  fnii<^  '^  "^^  *<'■'  <>''  *^"  nurtbrni  nninie  of  Iho  Lioiiilon  Doo1j> 
beimeii  iha  wat<ili<Hji««  «n<l  ibv  biuin,  fbming  not  only  •  lueRaX  hatrkr  to 
[>r«vi>iit  llin  intnuiDii  of  improper  peramii  durinit  tbc  inicrViiU  of  ruMlim  of 
iiililie  biwincM^  but  producing  alio  in  ani>a)«nUl  otfiKt  Uurioff  (be  kourt  of 
iiisinoM  tli*M  ntM  an  rollod  biuk  agaiiM  ib*  Mm  walli  of  Uia  end  wwe- 
liuiiM*,  to  whiea  lliojr  Maud  elon  and  pataU,  oowpjinf  no  OMfbl  room.  In 
onimii^  or  (butting  ibem  uMliluaaad  b*  nowd  Mt  ofuw  ««7,  and  it  i*  don* 
Willi  great  fkcilit;  and  dkpaicb.  Brin|t  wapaaded  anltrely  from  abor*,  and  not 
even  uuohkiK  ibn  nufM-!  of  ih«  grotmd,  it  i*  no4  MtlyMl«d  ti>  the  adrcndtknia 
nlxtaclM  cMnmon  to  otiicr  gitiM.  ««  U  iaundid  lo  npreaont  pait  of  Uw  wall 
uf  iho  rnnsaa  «f  wanbowc*,  and  6  th«  exlNoiiiy  of  tb«  ranga  of  thada  on 
ibe  oppotlto  a(d«  oT  th«  avenuB;  e  «  a  double  nHwajr,  cxl«ndiMr«itir*l]r  acroM 
llin  arraii*  from  «  (o  ft,  ni»d  likrnic  lo  thn  width  of  a  cat*  beyoiMl  on  aach 
•iilc ;  it  ii  nipportcd  br  lightly  curvtd  archci  of  irroushi  moi,  wMb  «niaa)cnul 
KToll-wotll  brtvtrn  tile  arolia*  and  tlie  double  tail,  the  aUfMntnicture  reoing 
vQcn  loft/  columni  of  Mit-iMc.    On«  of  tbree  ptet  4  (oaefa  of  which  fllli  up 
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lli(  t|i»o>  liolirviin  two  o#liinik*)  i*  eliown  in  the  net  of  boinx  ctiMcd.  bjr  ■  8iu 
|>ti>liiiij{  it  Atuiif ;  from  ita  iafgc  dimFnilunii  und  gtent  weight  (tliougb  chiefly 
c-imj>ntftt  uf  w<km1)  tlu>  could  not  be  eully  efieeted  by  the  limple  tame  of  ena 
min.  but  b«Uu>  oonalindad  on  iho  prindple  of  Mt.  I'nImFr'a  patvnt  nilway,  the 
IWi-tiun  i<  rMuced  la  very  iiioon»derabie  aIn'>ull^  tliv  wliote  wel^hl  of^eadi 
f(nto  being  entinly  Miptnded  by  'trot  roda  lo  llic  oitc*  of  the  bill*  wbeefa 
which  nui  on  the  t«p  of  the  raitway,  which  aie  kept  in  ibpir  ira«l:>  \tj  tbtir 
poripheriee  bring  flanged ;  the  gatei  i<>  not  rrU  u|ion  or  ovtei  loucb  the 
cTound,  but  an  nM««)y  sttlded  ui  ibnr  coune  by  i»Mne  of  a  pngecling  edge 
llied  ta  tkrir  path:  thn  will  be  eaiily  explaiotd  by  lana*  of  IM  annexed 
diikpnun,  wMcli  reDrcatM*  a  Imiireto*  ecctiou 
oT  iheae  fiarti.  //  an  two  plaiea  ot  iron,  with 
TKiMd  edgta  in  ihe  middle,  which  ar*  aorcwed 
dnim  lo  open  ilcrfiei*  pf,  and  ahore  theae  la 
shown  an  nlg^  view  of  iho  lower  enda  of  the 
gniM,  which  tun  mi  either  nde  «f  the  ooliunn  K 
Gatee  upon  the  Maie  Dtinelfde  hAT«  been  put  Uf 
nt  itie  couet-fard  at  Hia  Admiralty,  and  torioua 
ollif T  iiuhllo  altuatkac 

(iAUOK,  As  adjiMlalile  ilandArd  of  mcanite 
pinp1w«d  in  vaiioai  arte  where  a  number  of  artidce  of  the  aante  khtd  oe  re- 
quired to  be  a*  nearly  aa  potuhle  of  ih«  Mme  duneMion^  Qadga*  en  vatleui, 
conelrweled  aceordi^  to  tlie  puryaeie  to  whidt  they  are  to  be  appltei  The 
mt  on  the  following  poM  repreeaiUa  a  gauge  conirived  bj  Mr.  U.  U,  Pahner, 
f»r  the  [nupoae  of  naluBg  ■  line  eioog  the  c««m  ef  any  panlW  ce  laptriag 
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•olid.    It  ■Diwen  all  t)ie  purpoMi  of  acommon  enpenter'*  gngt,  wUkl  it  b- 

peculiarly  terviceable  in  Mber  retperti,  for  which  the  conuiiaii  page  m  wltoBf 

mopplicable ;  in  nukine  morticei,  ud  enabling  wotkuen  to  meaMtn  ftnn  ■ 

cenire  line,  ind  to  trork  with  greater  aecaraey  aad  facilit; ;  and  in  muj  other 

ea<e*  it  wiU  be  found  ■  veir  cooTauent  inttnunent.    d  ii  a  •qoare  bar  of  btxi 

wood,  having  two  iliding  eheeka  b  d 

fitted  tightly  to  it;    the  dieek  i  h 

fixed  fait  on  one  end   of  the   bar, 

wUilit  the  other  alidet  upon  It,  bat  it 

may  be  mada  fait  at  any  K^nired 

place  bv  meani  of  the  thumb  acrew 

e ;  at  tne  end  b  a  common  aerihibw 

piiint  ia  fixed  in  the  bar,  and  wiU 

thia  and  the  iliding  piece  d  it  form* 

the  common  gauge  utcd  for  drawing 

parallel  linn  from  the  edge  of  any 

piece  of  wood  work.     The  addition 

made  bj  Mr.  Palmer  coniiata  of  the  two  bran  anna  /  and  g,  of  equal  lengtha, 

and  whwh  are  centered  in  the  two  iliding  eheeka  at  a  a;  the  other  enda  are 

C'nted  together  by  the  tcrew  A,  which  i>  formed  into  a  *hup  conical  point 
Death  to  mark  the  work  witli.  In  uiing  thia  gauge  it  ii  evident  thti  the  point 
of  the  acrew  A  will  alway*  keep  in  the  centre  between  the  two  eheeka  b£  If 
the  work  i*  not  parallel  in  ila  width,  then  the  icrew  c  muit  be  looaened,  and 
the  two  cheeki  b  d  mnit  be  kept  preeeed  toward*  each  other,  to  aa  to  be  ia 
contact  with  tba  udea  dt  the  work,  when  the  point  g  will  traverae  along  tha 
centre  of  the  piece  aa  eoixectly  aa  if  the  lidea  were  parallel,  beeaute  in  >li 
■ituations  it  preKrrea  an  equal  diitance  from  the  two  eheeka  b  and  d;  tbeae 
cheekj  have  groovea  made  in  thsm  to  receive  the  biasi  armi/andf  when  tha 
cheeki  are  brought  into  contact. 

GAUGE,  Fbkhuke.  An  inrtnunent  to  determine  the  prennre  exerted  in 
bydnalatie  or  pnetimatic  machinei,  ai  the  hydroetatic  press,  air  pomp,  and 
■team  engine.  When  the  preaanre  exerted  ii  ten  than  the  preaamv  of  the 
atmoaph^e,  ai  in  the  candenier  of  a  ateam  engine,  the  gauge  ia  luually  termed 
a  buometer,  and  eoniial*  tiniply  of  a  barometer  tube,  uie  lower  end  of  which 
plungei  in  a  cup  containing  mercury  open  to  the  atmorahere,  whilit  the  upper 
end  communicatei  with  the  eondenter,  and  the  degree  or  exhaiitlion  orTacuum, 
aa  it  ia  tuually  termed,  ia  meaiuied  by  the  altitude  of  the  column  of  mercury  in 
the  tube  above  the  turiace  of  the  metal  in  the  cup.  When  the  prenure  exerted 
doei  not  exceed  two  or  three  timei  the  force  of  the  atmoaphere,  it  may  be 
meaeured  by  roeani  of  an  inverted  ayphon  or  bent  tube  of  wrought  iron  con- 
tainine  a  portion  of  mercury ;  one  leg  of  the  tube  communicate*  with  the  veawl 
in  which  the  presaure  ii  exerted,  and  the  other  leg  ia  open  to  the  atmoapben,  and 
containi  a  float  by  which  the  riae  of  the  mercury  i«  indicated ;  but  when  tba 
preiture  is  very  great,  a  lube  of  mffieient  length  to  aupport  the  cocTeapondiug 
column  of  mercury  would  be  extremely  inconvenient,  and  it  ia  luual  then  to 
measure  the  preuure  by  the  compreeaion  of  a  vcjome  of  air  contained  In  ■ 
glau  tube,  (he  upper  end  of  which  ii  aealed,  whUat  the  communication  of  tha 
air  in  the  tube  niih  the  chamber  in  which  the  preamre  b  exerted  ii  intercepted 
by  a  auantitf  of  mercury  in  (he  lower  part  of  the  tube,  and  the  preaaure  in  the 
chamber  acting  upon  the  aurface  of  the  mettnry  expoeed  to  it  cattaea  tha  mar- 
ciiry  to  riae  in  the  tube,  and  to  eompreea  the  air  therein  into  a  amaHer  ^ae^ 
which  ipace  will  be  invensly,  aa  tha  preMure  exerted.  The  figure  on  page  617 
repreaenti  a  prewure  gauge  upon  thia  prineii^e,  described  in  No.  LZIII.  of  Ilia 
PhiUuophieal  MagaasM,  bv  Mr.  H,  Russell.  The  gause  ecuaiata  i^a  glaai  ttdta, 
lealetl  at  one  end,  with  a  twU  blown  very  near  the  other,  leaving  txif  aa  nrach 
beyond  the  hall  ai  mav  be  necessary  for  connecting  it  with  the  pipe  leading 
from  the  vessel  containing  the  condensed  stesm  m  gaa,  or  otkar  elaific  Taponr. 
llii*  ball,  when  &e  tube  ii  filled  with  air,  and  aubjeet  only  to  atmoqiberio 
presnirt,  should  be  about  three  qiurten  flill  of  mercury,  and  the  whde  capa- 
city need  not  exceed  that  of  tba  tuba  more  than  aa  two  to  one.    That  tha 
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diviikni  III  Hid  wnle  imty  be  in  fromctrical  progrtwion,  iIm  (ubt  b  |dM«d  n  * 
haritcmla]  fwudon  ■  iha  rFiiil«n  the  itiOninMat  altofedwT  m  linpk  in  nfftat 
KHM,  thai  pFTMIw  UrtaD;  unac<|iuln(nl  with  iiiilnun«nU  oT  ihb  dnenptlM, 
may  M  nnr«  be  bnniKlit  !»  «n4n«un<l  !■■  naturtv  an^  !>•  Me  t»  aflm  with 
conM^ncc  th*  i*Ktr*  of  jiminw  to  wUA  It  w  labfecl.  T»  dttermiM 
tilt  AffTte  of  prranm  ■!  anjr  piiink  MMrUin  Ih*  dMaix*  l^m  ihe  noM  Mid 
(if  tlin  (•ibc,  and  by  ikal  nKnum  drvi^  iW  Ini^  coMaintd  bdwecn  ibe 
sralnl  end  and  ibv  biilbL  lb*  qtiotirnt  will  b«  ih*  number  ofatBOipbtnK.  Tfau* 
ill  etncnil  i<  mi*,  wlitrc  T  rapnMiili  llk«  wbdle  Ivba,  P  lb«  part  tato  wliicb  tb* 
eotiiniQ  u/  ur  it  <Mn|tf*«cd.  and  A   ibg  luiinbcT  t4  aiaiatfhen*,  mc  bave 


^=A.  Iliii*,  MifipaM  Ibe  liibe  8  ftot  kmf ,  and  Uia  mIubb  cf  ik  tampwri 
intu  bair  iliat  loiiglh,  ibcn  »  han  {b2  aUBMpberca.  If  tUioolunia  b«  again 
L-uiuprcuod  bta  half  ila  votnnM;  k  will  bt  wprocnlcd  by  j  --I  aliBMphm* ;— i( 
agaiu,  ceanfawMid  laU  half  lU  voliMna,  «e  bare  |  =8  aimo^hcrM ;— if,  agvn. 
(OfMl^ffCbdiM)  2=10aUna»phirHi— and  Laitly,  ;— 33  almatphcru.    Itt 

tlia  above  6fun  iho  mcrtuiy  cliambcr  ■  blom  in  tbc  tube  itadC  ao  that  in  ihii 
iilun  we  have  na  jeanla  whaMrtr  to  nuUte  in  th«  itutnunenl ;  and  Wiig  plaeni 
111  a  huriaonlal  poiitioa  at  a  ooavciiivnl  dbtaiice  trtaa  tb«  Boor,  $U  paru  of  Iba 
■cole  niav  b«  rEain)n*d  villi  equid  facittly.  Fm  iho  tulettul  dianeUr  «f  iba 
tubr,  {wiKngx  onc-uxirmtb  of  an  Inch  «u)  be  found  pnrirrable. 

GAt'UK.  lUiK.  An  iiumunnit  ter  ahoiriui;  tba  drjrib  of  rain  w  ^juanliljr 
falling  on  a  ^vcn  nirbcc  nl  any  place.  Tboc  inilnisienU  ate  rmoaiif  ccai- 
■Irurlfil ;  the  one  ahown  in  the  engraving  on  iJie  foUtnaing  pi^  la  the  IBVcn- 
lion  of  Mr.  C^«aalair.  uiil  a  an  elegant  ^ptlealMn  of  hia  patiuit  bqidd  ineue. 
'Ilic  prineaaal |iana of  thii  mncbinc,  wUcfe  an  cnctoacd  Jnaawnli  ba«««*ml  A, 
»n,  a  amaft  tin  reawl  or  Ittrabler  '/,  wUcb  i*  divided  into  two  eqwd  parte  by  a 
vtTii«al  partition,  where  it  la  eupported  by  pivot*  on  th*  upright  aten  I.  The 
|MvMt  are  placed  bduw  ibe  tenln  of  gravity  of  the  tninblar.  ao  that  wbm  '»  i> 
lilted  faa  reprtKnttd  in  the  engravinc),  it  will  r*«ain  in  ibat  poaitioa  ull  tb« 
upprv  hair  recoim  lucb  a  qwaniiijr  of  water  a*  will  overbatance  tt,  whcu  ibc 
end  e  will  bo  dcpevid  by  ibe  weight  «f  the  water,  and  cniptinJ;  the  end  / 
will,  in  conM^ence,  be  elevattil  and  brougbt  under  the  (pout  lu  meint  ihi- 
wairr  iiolil  it  b«c<Hnce  aulBdenlly  landed  t»  prrpondnwlc,  wbta  ll  will  t^aiu 
Uke  the  pontion  in  the  figwre.  Auachad  to  tbit  lumbbr  b  •  flitted  pngrctun, 
that  at  every  cbange  cf  peajlian,  acta  on  a  lever  at  i,  and  thua  ceauniuii- 
catc*  motion  I*  ■  train  tf  wbeeii,  whicb,  bjr  the  iiidei  and  tb*  dial  face  I,  i* 
fnixk  l«  rr|;iit(TT  the  number  of  liine*  (be  diviuona  of  the  lumblcv  han  been 
Ailed.  'rh<  r&in  i*  rtveivej  and  «oo*cy«d  into  the  tumbler  hv  the  liuppn- 
abaprd  vonrl  e  «;  Ibe  month  of  which  wiiiat  be^tna^  of  an  arte,  baring  ancb  a 
niation  lo  tbe  «dwr  paita  Ihat  ibc  index  will  point  owl  the  Munber  of  Inohea 
of  rabi  falling  on  ibat  citttit  at  anrftca ;  or,  in  other  wotda,  bow  deep  the 
watrr  would  have  breoma  had  it  Nmalnod  on  tba  autface  of  the  eanb  dnn^t  a 
■tnph'  ahower,  a  day,  a  iMnitk,  or  even  a  year,  if  r*qiUtod,and  ihi^  toe^  witbonl  any 
altciulon  or  eare  lirinf  lieilowtd  opoei  U— fiir  tbe  awpMalm  ia  m  timple  iu  Mn- 
atnwtion,  Ihat  it  i*  itui  tuhjrcl  t*  dtiMigvnent  gf  lU  part* ;  and  na  il  n:f;i«m 
during  Ibc  Ulling  of  Uie  (bower,  h  iv^iurea  n«  ettimatioe  in  be  mad*  of  dia 
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qtiNiilIiy  or  water  cvpporaui]  between  t!he  fulling  uf  (h«  rain  and  lli«  lim*  of 
MaFr*ation. 

GAUGINC>^1'hc  nrl  of  ■ncuuHnf'  the  capiwtlin  et  *U  ktnib  of  VNMb 
Cmiging  of  coiirw  rormi  •  part  of  MCnmntioa,  tUkd  ■>  atoontni^jp  Irrated 
i>r  \iy  molt  wrlWra  on  UiM  brsnclt  of  KUocf ;  but  m  omIc*  m  Mloom  of  ttij 
cxaoi  mitliemaiifal  fenn%  tlio  nilo*  laid  down  by  ancb  oiilliar*  niut  b«  eoi»-j 
iidrr«d  in  mi'Ti'lif  iheorttioal  i  Uid  in  praclln,  nfiiiigiiif  li  iMTfonnad  utrdi  ~ 
ciillf,  by  tiKBiu  of  ibo  gmiginc  or  flii^nnil  rod,  or  bv  tho  sauginK  iliding  i 

The  di«4tonal  or  ganging  rod  i*  s  rod  or  rule  oii«.pl«<l  for  atFUnnming  tb«  ■ 

trnu  of  ih«  Miki,  by  mrwuHng  the  diagonal  onir;  tIs.  th*  dlageoM  freratlMl 
bung  lo  ihe  extremity  of  tho  oppoiitc  * tafe  next  the  head. 


iliv 


,  II  it  a  »qu»re  nil«, 

mg  fotir  >iiUt  or  facing  anil  if  usually  four  fcpl  luiic.  and  futiU  loKi'lhcr  by 
tilt  of  joint*.  Uuon  one  bco  of  thf  riilo  i>  a  iraTw  of  inchea,  lor  UUafc 
Iho  mranirc  of  ihc  diagonal ;  lo  llictc  ore  adapitd  tlio  areas,  in  gallon),  of 
oiRlft  to  th«  corrvKponding  dtanictvn.  (.'|Kin  tlu  up]K)ai(e  fin  i»  a  acal*^ 
eaptMting  the  contrnli  of  caik^  having  a  curretpondinc  diagonal;  and  tktMJ 
tinea  eoniiitute  the  difli-rcnce  between  the  diagonal  ro£  and  Ibe  alida  nil**. 
T*  nt*  th«  ritagunal  rod*,  put  the  rod  in  a(  ih*  bung  lM>la  «t  ih*  coak.  until  ita 
«nd  t<iu«U  the  onposle  «tavc  at  the  fortheu  pOMible  diManee  ftem  Ibe  bong- 
liiilr,  niiJ  iii>l«  the  inchei  andporb  cut  by  the  niiildle  (if  the  bun*;  ili«ndra<t 
uul  the  rod,  and  look  for  (he  anno  Inches  and  patt*  <<n  the  opponle  taet  of  it, 
and  <in  them  oill  be  found  tli«  conteiiii.  in  gallon*.  The  iliding  nib  t>  limiliir 
lo  the  euniinon  ilidiiig  UuiiCen.  <He  UiiMia'i  SciLK,)  bul  havl^  ocituii  ilivi- 
anti,  or  gauf^c  puinu  at  dlffrrmt  pniiili  of  the  Kale,  pointed  out  by  unall  broM 
pini,  «bich  iliviwn  are  the  nuMibtT  of  nibic  tncliei  in  any  partkular  tDOMun^ 
M  loalt  butbeli,  or  inipeiW  galloiu,  tli«  Mak*  art  gained  OfiproiinMUly  a* 
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eyUn^MI^  Uktng  a  m*tm  ilinmelrt,  hr  wliich  iHirpoM  iIkj  tie  iiNienlly 
reduMd  to  o  hal  ii  called  fiiur  vjijeiipt ;  and  i(  ikc  diB«tenc«  hrtvrtn  tli«  b«oa 
and  itir  bmi^  ilininvttn  ion  ii")  rxrrH  iix  iocliM,  tlirlr  m»ut  dlantMan  Binf 
be  rmtid  liy  muliiflj-itix  tlio  difTercim  of  the  lirM  br  -fiR;  of  (h«  *M*>nd,  1^ 
-02i  of  lh«  ilittd,  ly  -65 ;  aod  of  ihe  rourlli,  b}-  'S ;  tlie  niptctiie  pcmluct*  of 
lliMf  numbm,  added  lo  ih#  head  iliniiicwr,  «QI  niiik*  ■  iiicon  diaiiictn'. 
)Ia*iii|c  found  a  menn  diameUr,  lli«  Mutmu  nro  fmmd  bj-  i«ltiii]t  111*  l«n(Ui 
of  th»  <aik  Ufion  ihe  line  marlud  B.  on  tli«  bran  «btlnr,  againtt  lh«  £><■)(«- 
mini,  for  (;nlliina.  on  lh«  «|i|itr  liii*  A,  upim  Iha  ml*,  and  aentnil  ibc  rbmii 
aianiftrr  tipon  Ibc  lowrr  iim-  U :  upon  Ihe  ruin  wit)  be  fuund  (hv  coolnitt  oa 
C  BBOii  l)i<^  tlidPT.  On  Uio  back  of  llif  ruin  arv  bur  ullivr  lin*^  dilltrcnlljr 
nutVcd.  The  Aral  &ne  !■  marktil  I),  aiid  la  limtlar  to  ilia  aama  Un«  apon  ilie 
oppoirW  •ide.  and  upon  l\u»  line  are  i«t  lb«  circular  niii[i>paiitt  for  mni^  and 
vanoiw  bthpr  gaun-pofnta;  Um  aMond  lina  I*  upmi  tl*  tfidar — il  b  marked  C, 
and  it  <l(ni1ar  t»  Um  Mine  lino  C  upon  dw  oppoaiic  bee  i  the  tlind  and  barth 
llnM  Ml  .hia  tnalnnBCDt  an  two  lintv  of  legmcDUt  for  uIlaginR  th*  CMk*,  a>  tt 
il  lamvd,  ibat  fa.  fiadlng  ihr  coiili'iiu  of  a  caak,  only  partly  fiiU.  One  nf  iIwm 
tinea  ii  marked  S  S,  for  *tjnn°"l  ■tandina;  and  ine  oilier  S  L,  fgc  •^mviit 
lying :  thnt  linpi  arv  art  u)»n  ihe  mle,  and  an  bolb  nunibnrd  alike,  ttoin  1 
to  In,  and  front  10  to  lOO.  To  Ihd  lh«  uUa^  of  a  lylnf  caak  by  the  line  of 
H-E<nenit,  having  th«  bsng  dianieter,  llie  depth  of  iha  liquid  In  inabe^  and  ilie 
cc«itniti  uf  the  caak,  irl  the  buac  dUtnater  on  C  la  100,  on  iha  )in«  of  ar^ 
meialii  mnrked  S  L,  and  appoale  tne  depth  of  liquid  ob  C  will  be  a  mtmbrr  on 
tlie  linp  of  argmMi^  whieb  call  the  reaerved  muBberi  then  act  100  on  A  to  th« 
coiiiriiu  nf  iba  eatk  npon  K,  aiid  ogaintt  iha  rtaarva  n«i&b«>  b«lbr»  bund  upon 
A  il  tlic  contrail  of  t&e  CMk  ttpon  B,  To  And  tba  nllig*  of  a  caik  rtanaiy, 
•nbctiiiile  ihe  Irnfrlh  for  llie  bung  diamelFr,  aad  the  line  S  S,  fat  the  tiaa  S  L^ 
aMi  pmcai/d  m  before. 

I'o  rncjliU(c  compiitatian*  in  gaaeina^  Mr.  W.  GnUaridgc  hni  invented  a 
Mriri  of  nev  imiu  of  meanue,  vhieli  hia  rtcfivad  lb*  apjirobntion  of  every 
tnilEi'idiial  mcmUer  of  ibe  Conuniation  of  W«i)[hl>  and  Meoiurei.  Thtic  unita 
of  meOMirn  ntv  ninnbered  t,  3;  3,  4,  S,  C,  7,  8,  Nii,  4  bein|C  Llio  cammoa 
derimaJ  foot.  «liicU  i*  introduced  to  eompjola  lb*  aehea.  Tbear  unit*  ore  all 
decimally  mijilKidrd  into  100  equal  parti,  and  are  the  rcoti  of  llie  cubic  and 
Miperlicial  niPiimirc*  In  wUdi  iba  caMcilin  of  teaatfai,  or  tolid  content!  ot 
bodie*  are  mkoard,  *i  gaMoiia  for  liquMi^  atid  CuUc  faet  for  tiikiber.  By  tfaia 
■icana,  no  diiiiion  ii  neceawry  in  oompulingcairianitior  oapatiUea.for  tbcaiM 
expTCawd  in  Mi.Gulleridgu'i  nalan  of  aolation  MulliplM  by  tha  depth  giraa 
■be  ronwnta ;  urbcreoi,  wbrn  the  dimenaioiu  arc  taken  tn  incbct.  after  nudli- 
n!)'inx  iha  area  by  the  depth,  il  ■•  neceMair  lo  divide  the  araduot  bjr  the  aufli- 
DCT  <f  indira  in  a  pllon  of  a  feol  to  And  IM  eonUnt*.  llr.  GulUndgo'a  iibIu 
cf  nfaanre,  wilb  their  data,  are  a*  blhw) : 

for  mptriol  OoiBnw, 
Nft  I.  iK»77-I7< «  B-5KIS3  l»tliM.  =  1  Uoilfc 

2.  ^  277274  x    !/'{»•=  I-3A'M       .,      •=  1      .■ 

3.  ^  2T!-^ =  7-0G7O         „       "  I      ., 

1,  la  the  common  foot. 

V9.i,  \/-^ s  MSSSa  Feet      -  1  Unlb. 

"■  iVi, « 1-0BS83     ,        =  1      ,. 

'■        "i. =  I-W32       ,.        =  I      „ 

a-  ^  H< -  a-24ta    Inelia*.  =  I      „■ 

lit  caiint'kiMii  *iil>  llie  nibiect  of  nwliw,  we  may  notice  a  wiguhr  eirtmH 
lUnet  related  br  Mr.  GuUarUge.  HclMdba«n  called  in  to  gatin  a  Mb  ni 
fur  Meun.  B(«lli  &  Co.  diililim,  and  hii  own  tyitcni  «a*  cmi'loyej  m  allbrding 
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nMt«r  teeanej  diu  Iha  inch  method  in  commaa  mm.  Aflw  tit*  &BM 
noiu  had  bma  ttkn,  ■  glui  (uIm  wu  fixed  on  tha  oofadda  of  dia  wat,  tt 
raadingoff  the  munlitici  within,  m  a  meuia  of  eooyariion  «tth  tba  intaii 
dip.  lliat  no  wffereDca  might  ariM  ftom  the  effaot  of  curfUa^  Ttrartini 
the  tube  wa*  made  oi  moie  Sua  an  inch  bore,  and  waa  Gaea  jiai  iiaiMlii  iiUilj 
with  a  gimdiiaied  Kale  placed  deeelf,  lo  that  the  Mto  nf  tlM  aewe  "-'*"*itr 
with  the  top  of  the  ungula,  which  exactly  eorered  the  bottai%  withoot  fn 
diuang  toy  Mnnble  depth  of  wet  at  tlie  dicing  ,plac^  ftnn  wUeh  It  «■ 
inferred  that  the  interior  dip,  and  the  extaior  ludicaliMU  of  bmel  wgoU  h 
alwayi  the  lune ;  and  upon  patting  in  aeTeTal  deterauBad  quantities  tbn« 
qnanlitiet  were  indiceled  by  the  tube  exactly ;  bat  a  difEkmwa  vaa  afteywid 
perceived  between  ths  interior  dip  and  the  exterior  level,  and  th»  sreatv  tk 
quantity,  the  greater  the  diffitenee.  The  experiment  was  freqamlfy  npaatad 
with  every  nrecaati<Hi  to  guard  agunit  enw,  one  aooice  of  whidl  wm  thi 
diffirence  oT  temperature  m  the  vat  and  in  the  tuba^  mM.mii^  j,^  g^ 
iiutanee  to  21  degree*,  whieli  woold  canae  a  difirance  ot  aboot  -itU  rf  m 
iDEh,  (the  ipirit  ^ing  41-6  per  cent,  over  proof;)  but  to  Hra  r«iin|inlilinM 
of  tbii  loit,  the  time  ehoeen  lor  the  principal  experiment  waa  whan  dM  t-m- 
peiature  wat  alike.  With  1100  galloni  in  the  vat,  um  difirence  waa  abaiit  -j  el 
■n  inch;  2200 galloni  more  were  then  pumped  in,  and  the  diBhrenot  tnateMad 
to  £  of  an  inc^  and  on  adding  700  gallon*  more,  the  diiatawa  ».»«i^^fail  la 
14  meh.  It  ^ipeartughi^jr  unprobable  that  the  timben  could  r  lainn  ^  ia 
much  more  wMer  the  dipfong  ptaee  than  undo'  where  the  tube  waa  Sxad,  • 
level  of  the  two  nrface*  wie  taken,  and,  extraordinary  aa  the  fiut  m«j  ai 
there  we*  a  diffidence  fbnnd  in  the  level*,  of  i  of  an  inch,  the  lignidl 
that  much  higher  in  the  vat  than  tfae  tube,  llui  difference  Mr.  Gidta. 
impatei  to  a  diiteenee  indie  ipecifie  gravity  of  the  qvrit  within  the  val^^ul 
that  within  tbe  tube,  and  upon  amaying  Uiem  the  former  waafbond  to  be  neaiii 
S  per  cent  itrongeT  than  the  latter.  Thii  varialinn  muet  have  been  mtiwfl 
by  a  greater  evaporation  on  the  tube,  and  it  ihowi  that  with  ipirita  of  twrh 
great  itreneth,  evaporation  i*  very  n^d,  and  cannot  he  too  camilly  nwtded 
againit    The  remaining  diffiocnce  faatween  the  dip  and  ihe  level  in  On  tab* 

Mr.  Outteridge  mppoaee  to  have  aiiaen  frun  a  MnpreMioD  of  the  timbera  tuular 
the  dipping  ^ace. 

Hie  ibllowinR  diagiami  of  the  va^  tiriw,  and  timben,  will  render  the  nlgect 
more  inteUigibfe.  j^.  1  repreacnti  a  tectioa  of  the  vat,  a  b  Iwing  tbe  tab* 
fixed  into  a  metal  pipe  bt,  with  a  cock  at  e  ^  the  level  of  the  (pirit  in  tba 
vat  i  /the  level  in  the  tobe,  and  h  i  the  dialing  place,    fif.  3.  ihoin  lb*  aop- 
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porta  of  the  vat ;  B  tba  back,  and  F  the  fivnt,  of  wUch  tbe  aevan  auuilBr  parta 
a  a  are  the  immediate  recta,  each  fbnr  inchea  aqoaie;  bbb  the  three  timhera 
upon  which  the  former  rert,  1(4  indie*  deep,  and  121  broad;  e  e  the  two 
■leepennpcai  which  the  bcanu  are  laid.  TbeplaeaarfitfrfanamNVtedDpoa 
four  niright  poatL  and  imdn i  waa  placed  aaoAw  inMrti  lOegriSee  fe- 
tbe  take  pipe,  and  a  tbe  dipping  plaee.  ^^ 


GEARING. 
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UAUSCR.  A  l)i!n,  trxnapimit  kind  of  MalT,  wwmi  MmMlmM  of  *3k,  Mit 
(onvetiniei  «f  ihrad.  To  inrp  th«  lilk  for  ttw  nukiw  of  g*ii»,  ■  pccaliar 
kiiid  «t  mfll  I*  med,  i^on  wKicli  iho  Mk  (•  weonil:  It  b  a  woodn  nodiiiMt 
■b«H  rIx  IWol  hl^h,  lu<in)[  an  ftxii  pcriKiKKeidark  plnocd  in  tlie  nuddk  lhM«or, 
villi  mx  laigc  *'nir<i  °"  wl"'''  tl>°  >''k  >*  vroiiiiu  frani  <d)'  ibe  boUiIiu  by  ike 
uii  lurnliif  roiina.  Whoii  all  the  ulk  Ji  on  the  mill,  kaotbcr  indnmnti  b 
iM«d  to  wind  it  ofl*  upon  lno  beam*;  ihia  donr,  \ht  atlk  ■■  puicd  ihrawh  m 
nuiy  litlls  ImjmI*  w  t»re  an  ihrradi  uf  ailk :  and  tliiutvllwil  ■>n  loanutW  beam 
ta  tiipuW  Ihe  loom.  Tb*  gauabi  loom  Ji  much  like  that  uf  iho  oammuii  Wdavtr'i, 
ibunn  It  hw  «cv«ral  app«aidai;ea  ptculior  to  ita«lC  Soma  gouMa  aro  mougbl 
liit«  Bcur**  and  flowen  of  gold  »m  tilvtr,  npoa  a  *ltk  |;r«iiM. 

OBXRING.  A  min  of  toothed  whccbi,  for  trMwaiKlag  molioot  Im 
maohinnj.  There  arc  tira  anrli  «f  Enrio);  in  eonimDii ;  vii.  tpat  (car  and 
b«v*M  gear.  In  lhi>  fonni-r.  tli«  l«4lh  uni  anan^od  round  cldMr  tlia  oMoava 
or  convex  lutfaec  of  a  cylindrical  wtiMl  in  the  direolion  «t  nM  trota  iba 
watt*  ot  die  wheel,  and  are  of  e<;uBl  depth  tliraughinit.  In  beveled  gvu, 
tha  Melh  arc  placed  upon  th«  cxiorior  porifhcry  of  a  (oiilcal  »hocJ  lii  a 
dhcction  eonv^inft  to  the  apex  of  Ihe  coue,  and  the  depth  of  the  tooth 
gradoallydiminiilira  from  iho  mml  Fur  the  nilm  for  loltinc  oul  tboewlicel^ 
and  for  Ihe  b«l  Ibmi  of  Uelh,  vc  refer  (■>  the  attidle  Uili,  Woaa,  and  iball, 
ui  lliit  pWe.  only  notioe  a  new  ^)tMn  of  ^arin&  iiinntad  iiiiialtsiiaoinljr 
by  Kir.  D)'i-r,  in  Aroorida.  and  by  MtMn.  M'Dougall,  of  Forrr  Bliilga, 
in  Yvrk>.hirf,  aui  communieaUd  bjr  lh«  former  vcalleinaa  l«  Mr.  H.  Buiactt, 
wtiu  took  out  a  patent  for  llw  aune.  The  o^ett  of  tliU  isfeutioa  1*  1» 
obtain  a  great  iliiTFrencw  in  the  relativa  v«locilka  ot  iba  wheel  and  niaion,  by 
a  eonatrucEioi)  vhieb  In  tame  rsw>«l*  MMinble*  wlial  ii  eaUed  a  vorm 
leAtt.'.  VI  a  trhivl  dnTCQ  by  an  cndTeu  icre*,  but  li  al  the  lamo  tine  frat 
I'roni  [lie  objrctiun*  attending  th«  ordinary  arranicvment  of  the  vhcd  and 
piiiUci*  icrcw.  The  common  applicatioa  of  th«  whtcl  and  endlcH  Mrew  u 
lit  llio  direction  af  a  tangent  lint,  (or  very  nearly  so)  to  the  wheal  to  ahich 
it  !a  ^pllrd,  and  ihs  force  exerted  upon  it  or  by  it,  it  coiHtantly  in  a  direc- 
tion coinciiiniit  vrltli  iti  longitudinal  axil,  and  never  in  llial  of  it*  radiui, 
wliilit  a  nibbing  actloD  takei  place  between  Ihe  ihrtada  of  the  uiew  and  ihe 
Iveih  uf  (lie  wheel,  thus  p^ducinf  (Kauiee  friction,  nut  only  at  the  point  of 
cunlnct,  but  alw  againit  the  pivot  or  reiisling  punt  tit  lb*  icrcw,  la  iIm 
patent  ^ciiriiig,  the  axil  of  the  icrew,  or  ijilnl  pinfoB,  ii  not  a  taaeent  tt  ibo 
wbce),  but  lira  tn  tha  lante  plan*  ai  the  axi>  of  the  wIimI  In  ordliiHy  gear, 
wbetber  it  be  ipur  gear  or  uevoled  gear.  The  w«ueqi*Hioe  of  Uila  amnv^ 
iiK-iit  i«,  tbai  tUe  power  of  the  *er*w  or  (ptral  it  oxarted  in  tha  ditectMit  of  ita 
tndiui :  conteiucntlj-.  It  can  bo  driveit  by  the  wheel  with  tha  lane  faoiUiy  wiili 
wblcli  ilie  wlieel  dnvei  it  (difieience  ef  levengc,  acoordiag  to  llidr  reijMKiva 
nulii,  rxcDpt«d},  which  i«  not  the  cait  with  llie  ordiaarv  wbtel  and  aetew. 
Aiiuibcr  adnnt^^  ii,  tliat  there  being  but  one  point  of  bearing  in  action  at 
once,  and  that  uuilbrnily  ou  tlie  line  uf  centret,  and  tltat  aolion  paitiqg  anironal* 
over  equal  mao*,  In  miuitl  liinen,  and  in  ihcaaAia  directian;  the  action  whicn 
takei  pWe  betwem  the  wbcci  nud  tbe  apiral  pinion  ii  not  a  tliding,  but  a  perftet 
rolling:  action,  Hhereby  iienily  tlie  whole  of  the  friction  which  would  otherwiw 
occur,  ia  avoided.  Uiie  valuable  piopetty  of  tbii  invunlion  U,  that  any  r«(|uired 
itrength  may  be  given  to  the  arbor,  willinui  allWcling  itapower  or  velocity;  ihli 
willbercndorodcvldent  by  anfnvpecii'Hiof/i^.  3ouilie(uilowing  wo,  in  whioli 
tiiaaMemalliiiea  ee  uid//rep(«a(nt  Ihoteoiionaof  IwoarboraoivcrydUneenl 
aina,  andeonaMjwntly  Mreagtlia.  wblU  ibalr  uieebiaiad  actioa  itpredacly  UBiikr, 
fur  it  will  be  atcu  thai,  notvilhMan<Uug  llw  diflertnce  of  nMCIuliada  Id  iba  twu 
■evtiuiu,  Ibey  have  but  ooe  oonmoi)  pitch-tine,  marked  J  t  ui  bolh  figwiti^  M 
Uiat  both  can  work  \m  the  laiMa  wheel,  and  Ibrir  jiuwer  and  velwily  Mual  b« 
c(|uaL  f^.4  tepreicnto  the  arbor  or  pmioneitgacied  ■ithihc  toMbof  a  ■rbaei, 
AJiutlier  moat  Impeelaat  edvaatapa  belonpng  Iv  Uiia  eyetean  uf  gearing,  ii  the 
muplicily  which  may  bo  iherobjp  tntMdi^cxd  into  otaphlaery.  and  Uio  ooawqurU 
.  dinunution  of  ftictiun ;  (at  ainee  each  tootli  of  the  wheal  will  be  «iitlvalaBI  10 
au  Mitire  revoluiiou  of  tbe  arbor,  a  rvmi  uvlng  OMy  ba  cBccteJi  thuv  for 
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Iwlano^  If  a  oomnoB  vhtd  hM  100  iMtk,  wmI  wotb  into  a  ptnion  of  tm 
iMTfi,  (b«  MiM  MVTM  oar  vttocil}-  dm*  b«  obtaiMed  by  Ui«  naw  nwdo  of  (prat- 
iqgi  bv  tuiail  ■  olieel  of  wily  Uf)  U^A,  working  iolo  one  i^ral  gT«aT«  Mpon 
iba  tmr ;  u  aii  nampb  of  ohkb  fig,  I  U  a  »dt,  >d<1  iTy.  2  a  Enmt  divaUoti 
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«f  B  nMhMr  dotfc,  wbbb  If  mwUc  of  ihotring  hem*,  nhlUm,  and  I 
and  will  «  fijr  a  what*  t«u  vtih  once  wimllni;  up,  by  a  vdiiil  cTtnlfd 
INiundA.  rhecnrvDoTlneapinl  groov«  on  Ilir  arbor  may  be  IbundbjeoVMt 
ibo  fact  of  lb*  wh««l  with  a  lUip  of  lliiri  yupi-r,  mxl  iiinrkinK  (In-  b<<ve1  of  one 
Icotb  aocn  it,  «h«it  Iho  sxtciivon  at  tJiol  tooth  mnT  be  cut  oft'  un4  *nftM>d 
round  CIm  arbor,  wliieh  will  jpire  Ihc  form  of  tin?  tgiirol,  vihicli  mny  be  ntarttal 
and  oat ;  bul  ihl*  U  only  a  prcalmHt*  mrthod,  and  »>  ilii>  lu-tW  nf  iIm  liapwrwl 
gaatkig,  lib*  that  of  airotbir  etarTi>f;>,  dtfwnda  tniiinly  irpnn  the  jintixi  wotb- 
fng  of  tha  tMth  and  groovn.  it  U  l>Etl«t'  to  eat  ifae  groove  on  llic  arbor,  im  a 
i^nlir  and  jnftt  machine  for  ciiltitkg  ipiral*  and  Mraw*. 
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fiKr.ATIN.  AnuiMiliutMiMiceKJuUa  inkWwtWr,  Mpahhof  «Mu*iiHK 
*  wull  known  •luUoMta«iniilM*M(uM«noBlv<oAlinKiwiwnlbt>«u«rUiuK 
too  ui  iii-dHnl,  and  UquahUe  •gnn  bf  mckmiok  lU  KwiptrMit.    Thi*  Um 

£vp«Tiy  JiiiiMiritliw  it  from  alMBkMi.  vhleh  UecniM  coatniMi  by  hMt.  It 
pndpiulnl  tai  an  iotolahb  ton  by  Unnm,  Hid  i(  i»  ikii  action  a4  Uanin  ea 
(clai'a  wbich  n  iba  fetmdalkni  of  llw  wi  of  tBtuiing  katlitr. 

HEMS.  Thii  word  ii  iMtd  to  d«iial«  lucli  •Uoiei  m  btc  oonudHcJ  by  nan* 
kind  a>  |w«viuuii.  'iliaw  «T«,  Uw  dUnond,  lite  niby,  uippIiiT<i  tOM&  ah^MUto, 
bciyl,  emerald.  brMiiitb,  aneUijil.  gam*!,  toumaliii,  opal  i  and  M  tM*  mn 
be  uldfi,  imI.  cT>'ital,  Ilia  Harr  fliati  of  pcbblci,  cat'a  ^^  hTdraphanai,  chat 
cvdony,  mooiiHiion*,  onyx,  eotnilian,  nnloayx,  ^^tn.  and  LabnMlor  (lone) 
for  wfeieh,  coniult  tbe  wtml  aitigUi  r»ipaBti?«iy- 

GBOMETRY.  Ona  of  ttia  moU  iBponanl  of  tlio  ouahcniatjcal  icloneot ; 
ai  il  relata  to  the  farm,  catawiaii.  mm  magniludo  or  bocllat,  and  u  coiut' 

aueallv  tbu  foundatutn  of  MtMUiMion.  Tha  mon  pnaroUy  luaAil  portiun  at 
lia  idaiice  bM  bovn  wlBeted  lot  our  paRra,  which  ira  buro  annex  under  tha 
tiand  dialiaelivD  appellation  ot  Pnrlaat  (Jtomitry. 

DEMMrrioai. — &  poiml  la  tliat  wliltih  hath  poulka,  but  not  mo^ilude. 

A  Hm  hath  length,  but  not  brcadili  or  ihicltneaa,  and  may  llici«forc  ba  eoo- 
«HTtd  to  be  KTiiecaUd  by  flw  motioo  of  a  point. 

A  rifJu  Ihh  it  what  il  ccmmoiily  called  a  •naight  line,  et  (hot  tcada  artlj 
where  liie  tame  way. 

A  art*  it  a  line  aUoh  eentJiuiallf  dian^M  iii  dirrdiem  between  ili  tvtreme 
poiuti. 

iVwJMimrt  Bie  tucbaa  are  equaDy  dittanl  Iron)  each  other,  aad  whidi,  if  pro- 
loDMd  «rer  ae  far,  voahl  ne*er  istet:  auch  arc  the  Unci  A  B  and  C  D,  fSf,  I. 

An  OMb  ia  the  apooe  or  nma  betwe^  two  lioco  meeUng  in  a  point,  a* 
A  U  C,  11  dRiotlog  ibo  vetUi,  or  angwlar  point. 

A  lifM  «ajilr  ia  rtprcarnlcd  when  one  lino  lUadi  upon  nnolbie,  ao  U  not  la 
)c«n  more  npon  «nc  aide  than  upon  the  Mker,  u  in  the  angka  A  B  C  is  fif.  3 ; 
all  risht  anglea  an  equal  to  eacb  ulher,  beutg  all  t^ual  (o  W ;  and  the  Um 
A  B  la  nid  to  ba  peiptudlnUr  lo  C  D. 


f^.3. 


«».!. 


%.  I. 

A * 

P..    I  n 


./■ 


Itrginneti  are  vtry  tfi  lo  eonfoiiDd  tha  lertbi  ptrpimHttilir.  aad  pbmt  «r 
vertieal  tme.     A  lino  ia  Tortkal  when  it  Ia  at  rj^t  aMlaa  to  Ibe  plane  of  iba 


lioHtiii).  or  level  auffaoe  <f  the  twth.  or  to  the  aunaoe  of  watir,  which  h  alwaya 
leveL  Tha  udea  of  a  houa*  a»  vortical.  Bnt  a  line  may  be  pcipf  ndinilu  to 
unuther,  whclhrr  t(  Uand  upright  or  incline  lo  tha  erotiiid,  or  e*cn  if  it  Ik  flat 
upon  It.  prMidcd  only  ibat  it  niak«  the  two  anglcn  ftimacd  1^  aaalfaig  whk  iW 
other  line  f qual  to  each  olber ;  ai^  for  intunee,  if  Oie  an^  ABC  and  A  B  D 
be  equal,  the  line  A  B  ia  pcrptftdknlaf  to  C  D,  whaioTer  may  b«  (li  porfllon  lu 
oilier  rctptcla. 

When  mie  lino  B  E,  /Sp.  3,  atanda  tqioii  Another,  C  D,  ao  aa  M  iiMtlna,  ilie 
onda  E  B  CV  which  ia  gntla  than  a  ticbl-angle,  ia  called  an  a&toe  angle ; 
and  Ibat  trUch  ia  Uaa  than  a  tkht  aula,  ta  called  an  aento  uult,  a*  tlio 
aade  B  B  D. 

Two  anglai  which  hm  mm  lag  In  comnon,  ■•  lb«  aoflct  A  BC  abd  ABE, 
an  called  Matifuctu  an^oa,  m  a^leiawjl  angles ;  llioac  whirb  arc  produced  by 
the  eroding  of  tw«  Udoh  aa  the  nrylea  K  U  U  and  C  B  P,  fotaitd  hjCO  and 
E  F  croenog  each  utLor,  an  c^ed  oppodtt  or  mtkal  ngian 
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A  fyin  is  •  bounded  ipwc,  und  is  oiihrr  n  tiirfatt  at  a  *n/iJ. 

A  tofrrftift,  or  turfact,  hni  Irn^^h  mid  brcudlh  onl}'.  'We  •xCnrmitk*  of  ■ 
(upeiflcira  mrc  Eiiip]i. 

A  mii&M  may  be  bounded  cither  by  itreijjbt  Unci,  curv«d  linon,  cr  botb 
lllM*.  Every  lUrTiicf,  boundnl  by  Blrai^ltt  linci  only,  in  cilltrd  n  jK^^gat.  If 
the  ridci  be  alt  rijital,  it  ii  cnlliKl  x  rripdar  jjuli/gon.  If  tliCy  bv  iiiiequsl.  it  ia 
ulleil  an  WrtipJar  polijgon.  Evcrv  polygon,  whothci  rqiml  or  un«qaj,  Iwa 
lliii  Mm*  iiumbiir  III'  Hidtia  a«  Hiiglr*,  und  Ihry  ara  dptiomiiiulcd  MiOMtinM* 
BccocdinK  to  the  nunihcr  of  «dcs,  and  somctiinei  fr«m  tho  tiuiiibfr  of  Migin 
tlivy  conloiii.  TLius,  u  ligurc  of  three  irdoi  is  c.itlcd  n  triangle,  and  a  fifunt  n' 
four  aide*,  a  ijUiiibaagle. 

A  pentagon  ii  a  jmlynon  of  five  sidd. 

A  htjtugim  hu  «i  aides. 

A  hrptnijon  hna  seven  aidci. 

An  octagon  has  eight  sides. 

A  nntiwjritit  iiiiitf  sides* 

A  dteagoii,  ten  sides. 

All  ii'iiirnif on,  eleven  sides. 

A  daiidei:ai)iin,  twelve  sid«s. 

Wlicii  liicy  have  a  greater  number  otuAet,  it  is  nnial  lo  call  tfaem  polygon 
of  13  sides,  H  sides,  and  so  on, 

Truaialn  are  o(  dilfercnt  kinds,  aci^ording  lo  tlie  length  ot  their  udos. 

A  ri§h^lmg!ed  Irianglt  ii  lliat  which  bus  one  right  angle,  ai  A  U  C,  J'ijf.  t. 

Au  aculc-an^ltd  trmnylt,  is  a  ttiaiigte  nliicli  has  all  its  sides  auule,  a*  flff$. 
A  and  tl. 

An  obliue-angltd  triangle,  is  a  triangle  baviiie  one  obtuse  anfflr.  a*  Kg.  C> 

All  cquilairrai  Iriaiigle,  is  a  triangle  having  all  its  side*  Dqual,  m  Fig.  A. 
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An  ifOffT^  triaimU,  is  a  triaiif-lo  having  two  cijii.il  sides,  oi  F>g>  R 
A  tcalrae  Irianylt,  it  a  triangle  hnviiig  no  two  of  its  sides  eijuid,  as  Fig.  C 
Quadtanglct  ot  ijuadrtialerai  tisiires  ar«  of  various  dimono nation ■>  us  liieir 
ddc*  (rs  equal  or  uiieijital,  or  as  ull  (buir  ajigin  wo  right  angles  or  not. 


Every  four-sided  fieurr,  wbo>eopT)i>titc  side*  are  fiaralM,  ti  railed  a  uroffeb. 
^nm.  "Provided  thai  tlin  kidft  o|^)pu'it(i  to  each  oiher  bn  paT»n«),  It  ia 
imntftterud  whether  th«  nnglci  be  ngbt  or  not.  Figt.  D  E  F  and  O,  ore  ^1 
pamllelogTania. 

When  the  angle*  of  a  jiarallolngram  are  all  right  angles.  It  ft  calUd  a 
Ttflaiujular  paraUttogram,  or  ■  reelanglc,  at  Flgl.  B  sad  O. 

A  reetaui-le  msy  hare  all  its  sides  equal,  or  mlvlbe  oppoiit*  lldM  F(|'laL 
When  ail  It*  sldrt  are  rniial,  it  ii  calird  ■  mutrr,  m  Fig.  D. 
_  When  the  opposite  sides  nie  parntlel.  and  oil  the  sidu  equal  lofaeh  other,  bM 
&a  anglpt  not  right  angle*,  Ihr  parallalogram  is  coiled  a  rioMMt,  as  P^.  0. 
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A  pmUrtofrrftni,  hftvln^  >H  Iti  an^^c*  oblique,  and  Ditljr  iu  op^uallc  «q<ial, 
u  cdlk-il  n  rt'imioiJ,  as  t'l^  t'. 

When  a  qusdrilatcrsl.  ci  fiiiir-dili-il  f'pirr,  Itna  nono  of  iu  lidca  parallel,  it  ir 
called  a  tntpnmm,  im  Fig.  II.  conacquciilly,  siitx;/  quadisiigk'  bt  qundiitutvriLt, 
which  i*  nut  i>  parAllrlo^iam,  i>  n  lTii|u-£iuin. 

A  trapitiod  \\a»  uiilr  "iiu  I'lLir  uf  iu  )idci  i-arnlld,  oi  Fig.  I. 

A  rirrir  is  «  (iloiie  figure,  bounded  bv  a  ourne  line  rcturiiing  lulo  iU»l!;  callrd 
ill  rirnfm/n-nifc,  £  <^  r.  Fig.  O,  rmy  «li«rc  viiu»]ly  dutuul  trom  b  point  withui 
tlif  circlr,  itliich  it  collud  (li*  ceiiDe^  e. 


& 


The  roiA'a)  of  «  ciiol*  b  a  itraiglit  line  drann  fraiii  the  rcntre  lo  the  circum- 
ftrencp,  u  c  d^  /t^.  O.  The  radiua  !■  the  opening  of  tliv  conijuut  wlivn  a  circle 
U  dMCiitwdi  and  Domcquently,  all  the  radii  of  a  circle  muil  be  eiguat  to  cadi 
other. 

A  dtavulrr  at  a  circle  U  a  ilraiKht  line  drawn  from  eme  lide  of  llio  rirrimi- 
femicr  to  th«  ulhirr  thtuiigh  the  Niilrr,  u  a  £,  Fig.  V.  Ercry  diimrter  dividei 
the  circle  inlo  two  f  qui!  ))*rt4. 

A  trgmml  of  a  circle  ii  a  pnrt  of  a  eirrle  cut  ofT  by  o  >!ral|;lit  line  ilrnvn 
■ctOKi  It.  Tim  »irRi(:lil  Imp  /  h.  Fig.  R,  in  ealli'd  (lie  rhard.  A  iwcmt-nt  may 
be  eillicr  eijunl  to,  fjrnlet,  or  1pm.  llinn  n  ifmi-eirelr,  which  ii  a  icgnienl  furmiMl 
by  tlic  dinmeter  oflhe  circle,  nnil  i«  eqitnl  to  half  the  circle,  as  in  Fig.  P. 

A  iiaigi'M  it  n  BtrsrKht  line,  drawu  w  a<  jutl  lo  touch  u  circlr  williiiul  ciittini; 
it,  01  iJ  r,  Fig.  T.  TiiP  [mint  wliute  it  lo>uhe«  tlio  circle,  1"  cnilcd  the  poinl  oj 
niilirl ;  and  a  tiiii)(eiit  cannot  touch  a  circle  in  mote  puiiila  tlimi  <«\y. 

A  ufiar  of  a  ciide  in  a  >uace  coinpielieudud  between  two  ratlii  and  on  nrc, 


"nia  ciicumftrMKo  of  tT«ry  efadti  iAiAh  gTMt  or  mall,  ii  nippowd  to  W 
dlvUtd  into  360  equal  parti,  caUid  itgrni;  and  artry  dcgren  inlu  (iO  parti, 
called  tninutei;  and  every  minute  into  60  iccondi.  To  tnesaurc  the  Inclina- 
tion of  linci  to  each  olhe r,  or  »ngl''o,  a  circle  ia  (tttucrjbtid  rvuud  the  unguloi 
point,  a>  a  ccnlTe,  la  a  b,  Fi;).  T,  and  ncconlinn  to  the  miiiiWr  <ir  d'criiFi 
ninutei,  and  vecundg,  cut  ulf  by  the  *id<i  of  tlie  aii);Ic,  lo  many  dc)(rce^ 
wcoiiiln.  Olid  niinulci.  it  i>  uld  to  ciiiitaln.  Uugnv*  are  marked  by  ",  miiiuta 
by ',  and  leconds  by  ";  thui  Bnan^le  of  IS  degrcci^  Id  minute*,  and  7  «acenib 
bniitcu  in  tJiii  manner.  48*  IS'  7". 

FaoiLiM  I. —  To  Jhid*  a  given  bu  A  B  into  Iwe  npiat  parlg. 

^  Pnm  th«  «id  of  the  line  A  nnd  B,  fig.  1,  oi  cenlici,  and  with  nnv  o|>ciilng 
if  fii  mnnamn  jcmtcr  llian  half  .\  It,  dmcribe  arDhei,  cutting  each  other  in 
c  sod  i.    Diaw  the  liM  e  rf[  and  the  paint  £,  vhotB  it  cnti  A  Jl>  will  be  the 


638 


GEOUETRY. 


middle  nquind.     Thb  b  often  eAclsd  hf  ftielied  ■■« 

ai  hal4  and  tettjuc  off  from  etch  end  of  tba  Kim,  and  Ami 

tpaet  between  tha  fitanee*  wt  off  by  the  eye^ 

FioiLEH  n. — To  roMe  a  ptrftniieular  to  a  gin*  Smt  A  B,  fitm  m  mU 

fitwaalC  '^ 

Giw  1.  Wlien  the  k|t«i  point  ii  near  the  middle  of  the  lls^  an  c^hnferf 
the  point  C,  F^.  2.  Take  any  two  equal  diatancc^  C  dmai  C  a;  fhm  rfndt^ 
with  anj  radiui  or  opening  uf  the  compMeea  grekler  than  C  rf  or  C  s,  ihi.ula 
two  am  cutting  each  other  in/.  LatUy,  thrangh  the  potnta  ^  C,  fow  Ike 
Une/^  and  it  will  l>e  the  perpendicular  required. 

Cait  2.  When  the  point  ii  at,  or  near  the  end  of  the  line,  take  but  poot^ 
jy.  3,  oD  the  aide  of  the  line  od  which  the  perpendicular  ia  to  be  dnwn,  —J 
with  the  radiua  or  diitance  d  c,  describe  the  arc  a  ef,  cutttne  c  B  in  e  and  t. 
Through  the  centre  d,  and  the  point  e,  draw  the  Uae  e  d^  cutting  the  at 
■  ef  in/.  Thnnwh  tlie  pointa  fc,  draw  the  line/e,  and  it  will  be  »*»pw> 
pendicular  requiiM. 

FaoBLBM  IIIv— JVeai  a  moM  VtiiUt,  to  Itt  fall  a  oerpeadicMfar  ^tam  «  mm 

CoMtl.  From  the  point/ J1^.  2,  with  anyradini,  deealha  dw  u«  dt,  eattiw 
AB  in  e  and  d.  From  tlie  point*  ed,  with  the  aame  or  anj  aOt^  ndi^ 
describe  two  am,  cutting  each  other  in  g.  Throng  the  potnta  y  and  g  ifgg 
the  Imefg,  and/C  will  ha  the  perpendicular  teqtured. 

CSofe  2.  If  the  point  be  nearly  over  the  end  of  the  line,  fhnn  it  aa  at  Jj  jffm,  X 
draw  a  line  e  f  obliquely  U>  the  other  end;  biaect  tf,  in  d,  jti^  with  Ifa 
radiua  d*  draw  the  am  fee,  cutting  the  given  line  at  e,  to  whUi  tfaAMqntnd 
peipendicular  from  /  ia  to  he  drawn. 


rig.  2. 


f^.x 


4^  It 


Fboblbm  IV, —  To  make  an  angU  equal  la  another  amgk  tpkkh  u  gnat,  a*  «  B  fc 

From  the  point  B,  Fig.  4  with  any  radiui,  dctcribe  (he  arc  a  h,  cutting  dial»i 
B  a,  hb,  in  the  poinU  a  end  b.  Draw  the  line  D  b,  and  from  tha  pNnt  D, 
with  the  Mme  radiui  aa  before,  deicribe  the  arc  bf,  cutting  D  fr  in  i.  Take  tb* 
dltlance  b  a,  and  wply  it  to  the  arc  bf,  from  b  to/.  LaaUy,  through  tha  poim 
D/,  draw  the  line  D/,  and  the  angle  b  D/wiU  be  equal  to  the  angle  t  B  ^  aa 
wai  required. 

PaoBiKH  v.— 'To  drndeaghen  OKgle,  ABC,  info  Ado  equal  parlt  or  wi^t*. 

From  the  point  B,  Pig.  5,  with  any  radiui,  diaciibe  the  are  A  C.  Fram  A 
and  C,  with  the  aame,  or  any  other  radius,  desctibe  arci  cutting  eaeh  other  in  d. 
Draw  the  line  B  i^  and  it  will  bisect  the  angle  A  B  C  ai  wbi  required. 

PaoiLiM  VI.'— To  tag  down  an  angU  of  aay  nuMer  of  degrte; 

There  an  Tariooi  metbod*  of  doing  this.  One  ia  by  tha  uae  of  an  inilnunent 
oaUedafretnutor,  wilbftHBiicixcleuf  bnai,  baring  ita  GirctunfcienM  divitbd 


OEOum-Kr. 
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lnlnc1i-gT««t;  AnBatttFl^a.  Lrt  A  B  boNRivrn  Unc,  iikI  let  IlbeKMired 
lu  draw  fiiim  Hit  iin|;ul>r  iHiial  A  •  line  nukiog,  witb  A  B,  any  numW  of 
dcK'(**<  ■•»H'°"  I'*-  i^y  >w  •■liniitU  >Mo  of  lli«  pnMrador  timg  the  Dne  A  B, 
•»d  Muni  10»  from  tlw  cod  B  (^  Uie  Minidtdo;  at  C,  whidi  fi  10*  tnm  B, 
murk  :  llien,  rrninvtii^  the  ]itotraelar,  dnv  lk«  liiis  A  C,  wbJdi  niakei,  oilli 
A  B,  lli«  angle  rcquirrd.  Or.  it  may  be  don«  in  a  diiided  liii«,  utiially  draun 
Upon  tMlra,  mUcJ  aSnetf  cAorJi.  Take  «0»  from  Uie  tin*  of  chorda,  in  lh« 
MmpoMea,  and  atuiiic  one  at  llie  angular  point  B,  Paon.  IV^  utHi  llial  o)imi> 
inc  «•  a  railiiu,  describe  an  ai«fa,  ua  t:  then  take  tli4<  numbrr  of  irfift*  *t 
whifh  }ou  laletid  Die  A»g\e  to  be,  and  aet  it  ftom  (  U  a,  then  it  a  BA  the  an^le 


Pi/t*- 


Flfi. 


PaoBbtu  Vll—nntifi  a giMn  poinl  C,  (oifrow  a  tkr  jMraJM  l«  a  jrfara 

'jne  A  B. 

Com  I.  Take  any  potnl  d,  In  A  B,  Fif.  7,  npoa  tl  «iii]  C,  «!t])  ibc  diitaiiM 
C  j,  dowrlb*  two  aro,  t  C,  and  d/,  couin^  iho  Una  A  B.  in  «  and  i£  Make 
tf/aqud  to(  C;  through C  ond/dian  C/  and  it  will  be  (be  line  rcijuircd. ' 

CtM  3.  When  the  parallel  ii  to  be  at  a  firen  dislasce  from  A  B.  from 
any  two  pehiCi «  and  J^  in  tlie  lino  A  B,  viih  a  mdiu«  equal  to  tha  giren  ih- 
tuiOA  deacribc  tho  area  t  and/:  dnw  the  line  C  B  to  touch  iboM  ofCi  wiUieat 
catting  ib«n,  and  h  will  b*  p*raIlol  to  A  B;  aa  wu  reqtiired. 


.^e-^ -'^jr^'' 


I'aOiUH  VIII.—T'o  iimdt  a  gium  fine  A  B,  mto  any  fiaptmd  imaAtr  »/ 

From  A,  FIc.  %,  one  end  of  iha  llB«k  <lr*«  A  C,  nakipg  any  u^U  with  A  B ; 
and  fran  It.  tt)c  other  tad,  dis«  B  P  ptnllel  to  A  (^  making  ilia  ande  A  B  ff 
ci|<ial  mBAU  In  nek  «f  theae  line*  A  C,  B9,  butauJBa;  at  A  anio,  art  off 
aa  many  aqual  pa(t%  of  anr  Ita^tb,  a>  A  B  is  to  Ea  itivBad  inta.  Jafai  tba 
point*  C  3;  1,1;  S,7;  ana  A  BwiD  ba  Winded  aart^ulrad. 

Faoitni  IX— Tajfaif  lAr  oraAK  ^a^anrMlr. 

Draw  any  chord  A  B, /V- B.  •"d  biiect  it  villi  ibepetBmdiciiIar  CD.  BltMl 
C  D  nib  ihe  tliamaur  E  ^  and  ihe  InienacUon  O  will  be  the  centre  roquircd. 
'  Or  the  iaictsectlon  of  tvn  Unei  drawn  pcrfendlciilariy  Uirotigh  l««  «f  lit 
oliocda,  will  be  tbe  centre  of  a  circle. 
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Pkoblkh  X. — Todmva  Umgeni  lo  a  ghen  vrelt  tiat  ikoB  pOMi  lAroagh  a  girrm 

peat,  A. 

From  tile  centre  O,  fig.  10,  draw  the  i^dim  O  A.     Throiigli  the  point  A, 
draw  D  F  perpendiculu'  to  O  A,  and  it  will  be  the  tangent  required. 

Fig.  B. 


^-^C§v^° 


PaOBLiH  Xl.^To  drtBff  a  tangent  to  a  ei)^,  or  ang  tegtuent  t^  a  tirelt  A  B  d 
VBtotigh  a  ghaipoatl  B,  toUAoul  maJang  tut  of  tht  centre  of  Ike  drtle. 

Take  anj  two  equal  diviiiona  upon  the  circle,/^.  11,  from  the  giren  punt  B 
towardi  d  and  e,  and  draw  the  chord  e  B.  Upon  B,  as  a  centre,  with  the  dis- 
tance B  d,  dcKTibe  the  arc  fdg,  cuttins  the  cbotd  e'B  in  /.  Make  dg  equal 
to  df;  through  g  draw  g  B,  and  it  will  be  the  tangent  required. 

Pkoblbh  Xll.—  GicmUiTeepaial;k^Ji,C,tiotiaatlrtughtUiM,  to  Jaeribec 
drele  lAal  AiMpat  thrmigh  than. 

Bisect  the  line!  A B,  BC,  Fig.  12,  b7  the  petpendiculara  ah,  ha,  meoti^ 
tli.  Upon  d,  with  the  dittance  4A,dB,oi  dt,  detcribe  ABC,  andit  wffl 
bo  the  required  circle. 

Fig.  12. 


Problem  Xltt. — To  dacribe  Uie  tegmenl  of  a  circle  lo  ang  length  AB,  a»d 

keigitt  CD. 

Bisect  A  B,  Hg.  13,  by  the  perpendicular  D^,  cutting  A  B  in  e.  From  e 
make  e  D.  on  the  perpendicular,  equal  to  C  D.  Draw  A  D,  and  bisect  it  bjr 
a  pertiendicular  ef,  cutting  Dg  jn  g.  Upon  g  the  centre,  describe  A  D  B,  mad 
it  wilt  be  the  required  segment. 

Fig.  IS. 


Fig.  I*. 


(;i:(>UKTttY. 


P>i»LKii  XIV. —  7b  dneriti  iSr  ttymnit  ^  n  tirde  by  nteam  qT  tm>  nln,  l« 
my  Uujflii  A  D.  inki  jttrjtm&iilar  hngbt  CD,  «  tht  midM*  ^  A  0,  mlhi-a 
mMk§  mti^  Ibt  tmlrt. 

PliM  ilic  rulM  to  the  bc!|[hl  u  C,  J^  14 ;  bring  the  cdm  etoM  to  A  w*d 
B;  fix  ihrni  to^(h<T  *l  C,  ui<l  pill  anolbM  piece  Hrai  Ihem  M  luon  tlwM 
fait.  Pill  in  pin*  *i  A  and  B,  lli«ii  niov*  iIm  nilm  nund  Uimc  pint,  holding  a 
pencil  at  ike  aajtular  pmst  C  wkich  wiU  detcribe  tbe  KpncDt 

Pkobvch  XV. — /n  in*^ fnVH  trimjrir  A>  nMrri&r  It  (irWh 
BlnKt  anir  Iwa  ui^lra  A  and  C,  Pij.  13.  with  thr  tin«a  A  D  nnd  D  C    Prom 
D.  thcr  point  oT  inlcnection,  tet  &il  the  pcrpcadjcular  UB;  it  will  Iwlhorkdlu* 
dl'  llir  cin'l*  r«qitir«d. 

Pii«KLtu  XVI. — /■  ayicet  ifuarr,  in  ifncnir  a  rtgntar  odogtm, 
Drnw  ihe  diAgon*k  A  B  wd  C  D,  ^.  16|  intttMotingat*.   Upon  ilwpi^b 
A,  B,  C,  D.  ■«  oentTM,  with  ^mUtaiC,  de*ai^iii»vKtlifl,t*m,m*f,/tt 
Join/*,  IN  A,  ii,  Ig,  and  it  wiU  be  the  required  odafon. 

PaoiLiH  XVI  I. — In  a  ffitm  <irett,  to  JtterAe  «ay  rryitSw  folygim. 

DIviilo  itirr  drcanifcrciico  iMaatnanvMn*  m  tbere  are  (idea  in  the  polygon 
to  b(!  drawn,  and  join  the  pwntt  of  diviDDn.     Or  dirid*  8G0*  b]r  the  given 
.  numhirr  ofdilct,  and  *(-(  off  fruin  (he  radiiit  af  ihr  circle,  nn  anfic  filial  ti>  the 
t  quotient,  knd  it«  cliord  Mill  be  nii«  ndo  of  the  poh-gon.  t'lg.  17. 


Kg.  It. 


Fig.  11 


fPaoBLKM  XVin. — I/jKiB  a  gin*  itr»lgU  Umi,  A  B,  t«  farm  a  poigganaf  atf 

Produce  the  lidc  A  B  lo  P,  fig.  IS,  and  on  A  P  from  ibc  eenU*  B  deactflw 
» t*niii:irr1e  A  CI';  litvlde  the  Mmicircumfintic*  ACPinto  aa  muiy  equal 

Krtt  lU  the  number  of  lidn  intended:  throufh  tbe  Meond dieiaion,  ROtn  V, 
i»  iha  linu  B  L' ;  bi(cc<  A  B  ood  P  C  bf  prruendicuUri  culling  each  othft 
jnSi  ttma  S  villi  ih>  radiui  A  S,  BS,  or  CS.deKTibe  a  circle  ABCDE, 
then  earrx  the  aide  A  B  or  B  ('  round  the  retnuinini;  pHit  of  tbe  tn,  ■bioli  «itl 
be  found  lo  cuntoin  the  rcnuininf  «ide<  of  the  unnilu-T  r«qiuicd.  Fig,  18  la 
■II  eminiile  of  a  ]icniagM) ;  w«  •boll  give  lit  Fig.  10  an  nuniple  of  a  hcxagao, 
ai  in  thi«  Aran  we  need  luit  prooted  oy  ibc  general  medicrd :  n  bave  onlj^  l» 
moke  a  iwtiiia  of  the  giveo  Hd*  A  B,  and  lake  the  point*  A  and  B  oi  cenitrt; 
form  the  ire*  AG  and  B  0,  and  Alike  a  ciido  with  (he  tndhi*  G  A  or  G  B, 
which  will  contkin  tbe  *Ix  ddsa. 


t    L 
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Fboilim  ZIZ — Dp<m  a  gktn  lot  A  B,  la  ttmttutt  m  tpUtltnl  IrimigU. 

I^xm  the  pobita  A  ud  B,^.  20,  with  aradiaiewialta  AB,dBM3itMante« 
eDtbng  Mch  othn  st  C  Dnw  A  C  and  BC,  and  A  BC  wiU  be  the  trii^a 
nquind. 

Fboiun  XX.— ro  (Mb  a  friawfa,  nkw*  n^  •W{  h  tjtui  to  tkm  ^nm 

Dnw  A  B,  jb.  21,  equd  to  tha  lioe  D.  Upon  A,  iritli  the  radiiu  F,  deecriba 
•n  ero  CD.  .  Upon  B,  with  the  ndiiu  E,  deeeribe  another  are  intenectins  the 
Iminer  at  C    Dnw  ACBndCB,andABCwiUbethe  triangle  KquiracL 

Fig.  21. 


Paoauif  XXI To  makt  aSgurt  tmat  and  nmitor  to  a  ^nm  irrejutarj^/mre, 

ABCD. 

Divide  the  riven  finm  u  A  BCD,  Pg.  22,  into  two  or  more  biiuglai,  bjr 
the  diagonal  D  U.  Make  E  F  equal  to  A  B  {  npon  E  F  eonttnict  the  triangle 
E  F  H,  whoee  aide*  iball  be  retMctivelv  equal  to  thou  of  the  triangle  A  B  D, 

Stlie  lait  problem.     Upon  H  F,  which  ii  equal  to  D  B,  conilnict  the  triangle 
F  O,  whoea  aidei  are  reapectiTdy  equal  to  D  B  C,  then  £  F  G  H  will  be  Uie 
%nre  required. 

A  figure  having  more  thu  fbm  ndea  mutt  neceuarilj  be  divided  into  more 
than  two  triangles, 

pRoiLiM  XXII.— 7*0  aufa  s  iquan  tjial  Ic  tm  gkrH  tgvartt. 
Makt  the  lidei  D£andDF,  i'yas.ofthe  two  given  iquarei  A  and  B,  on 
oppoaile  ddei  of  the  aame  itnight  linei,  thej  will  form  the  aidei  ot  a  riglit- 
ancled  triangle  F  D  E ;  draw  the  hypotheniwe  F  E ;  on  it  deicribe  the  iquaTa 
E  P  O  H,  aiMl  it  will  be  the  aquare  required. 

Flg.i>. 


Fig.  22. 


PaoBLEH  XXIII.— 7be  right  liaei  AB,  CD,   being  green,  to  Jind  a  third 

prtg^ortionaL 
Make  an  angle  HE  I,  Fig.  34,  at  pleanire;  from E make  EF  equal  to  A  Bl 
andEG  equal  to  CD:  join  FG.    Take  EI  equal  to  E  F,  and  draw  H  I  panlld 
toFGi  then  EH  will  be  the  third  proportional  required:  that  is,  EF:  £Q-  - 
EH:  £I,orAB:CD::CD:EI 


oeOMKTRY. 
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PRoauH  XXIV.-nrMUwi  Atni7jnn«,fo/iiHra/««rUfirii)mrlribiMk 
Draw  G  II  Mil  O  I,  tig.  25,  mnklng  siiy  aiiglo  R  O  I  j  uka  G  U  equal  to 
All.  GlequilloCD.  utddriw  H  1.     MaIcc  O  K  «^*1  lo  BP;  drew  K  L, 
ihraiirh  K.  otitlM  la  H  1 ;  th«ii  O  I.  will  b*  iIm  h-arib  pmoortional  raoalnd, 
lliul  U»Ii  :<!!::  OK  lOL,  or  AB:  C  D  :  :  £  P  :  6  iT 

PKOaLSH  XXV,— I'o  diMiff  a  girn  AW  A  D,  te  M#  joim  n-apartion  «t  miUktr 

Hoka  uyan^lDKHI.  ^26,aAd  uuka  H I  nual  to  A  B;  tb«B  mmI*  dia 
Mvtid  diviucat  «rCD,  (h-m  U  loK,  and  join  Kl.  Draw,  pmllel  ipIK, 
Uie  lmBif,/,y,  A,  i,t,  4  bjr  which  the  lins  U  I  will  b«  dindtd  w  wunquind. 

f.f.  -it.  F^.  U,  m.  H. 

1  »      1 ^_ 
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PaoNLCM    XXVI.— frfinvn   twa  fiiwn  Untt  KB  mad  CD,  to /W  a  (MOh 

Dnvlhn  right  line  BO. /^-^T.  in  which  inaka  EP  equal  l«  AB^and  PQ 
pqiiiJ  to  C  D.  Bi>«t  E  G  ill  H,  and  with  R  B  oc  H  G,  ai  rsdln^  daaerib* 
tliu  BMiilcinU  E  t  G.  From  P  drmw  P  I  pnpcndiMlar  to  KO,  oaHiog  th* 
circla  In  I  i  and  I  P  win  be  the  mean  |iro|iortiaa*t  T«quind. 

PaoBbEii  XXVff_7'a<lMera«m(a9wii. 

If  two  piiia  be  flxnl  at  tho  poinU  E  and  P>  ^  38,  a  airing  bring  put  about 

ifaem,  a»d  tha  endi  tiod  tcMther  atC;  tha  point  C  being  mora)  rouncC  kecpng 

iha  Mrkig  Mntdiad,  will  dMsriba  an  tS&fm. 
The  poinia  E  amd  P,  wtwra  ilia  pin*  wm*  flxad,  are  enUod  tha  Jbci 
Tho  line  A  8  pnuing  through  tlw  foci,  ia  ealM  Uio  fraannw  aiik 
The  point  G  bi*4Cting  Iho  tnnivom  uua.  ia  lh«  tmlrt  of  ihotRlpala. 
The  Ene  C  D  crouing  tkii  contra  at  right  angle*  to  the  trannetaa  *xU,  li 

Ihe  ntfutate  atk. 
TlM  Mm  rtttmm  ia  a  right  Una  paniog  through  the  focu*  *t  P,  at  right 

angle*  to  the  tranvrtfM  axia  tambialod  hj  tha  cum :  ibi*  u  b1m>  called  Ua 

A  iiamtttr  ia  any  line  pawbg  through  the  ontrc.  and  (trmfaiatod  by  tha 
curre. 

A  ea^i^gU  £amti4r  to  onothar  diaraater,  ia  ft  line  drawn  through  the  eeotrai 
|iar3ll«l  to  a  tangent,  at  the  cxtrenM  of  the  other  diaaaalar,  and  lerminaled  Iqr 
I  lie  curie. 

A  JoiAU  erJkuiU  h  a  line  drawn  tliroivh  any  diameter  parallel  to  a  tai^en^ 
At  tile  eUTMna  of  that  diameter  termiiutcd  by  the  curre. 


Fit.r7. 
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PiOBUM  XXVIII.— 73>  froMcfTM  ogi*  AB,  md  emfjugtU  aA  CD  of  tmg 
dliptiM,  hntggntn,  to/ndlAe  fnfofixi,  OKdfrmimmee  lo  deteribe  tkt  J^m. 
Take  the  leiiii-tTaniTerse,  A  E,  or  E  B,  tb.  29,  Mid  &am  C  u  k  ixntEi^ 
dncribe  an  ate,  cutnng  A  B  at  F  and  G,  which  are  the  fod.  Fix  pina  in  tbew 
poinU ;  a  lOuig  being  (trttcbcd  abont  the  painti,  F,  C,  G,  the  ellipait  ii  deacrDwd 
H  abore. 

Pbobi,iii  XXIX. — Th«  tarn*  hnag  pent,  to  daaibt  im  d&pA  bg  a  tramuttL 

Ths  trammel,  jtp.  30,  ii  an  Lutmmcnt  conuiting  of  two  mien  fixed  mt  right 
■Bgloa  to  Moh  other,  with  a  grooTe  in  each.  A  rod,  with  two  morabls  nitla, 
wma  in  thii  groove^  and,  by  meani  of  a  pencil  fixed  in  the  end  of  the  rod, 
deicribea  the  cutre.  He  operadon  ii  ai  fbllowi : — Let  the  diitanee  of  the  Stat 
pin  at  B,  from  the  pencil  at  A,  he  equal  to  half  the  ihorteit  udi,  and  tlie  di»- 
tance  of  the  Kcond  jub  at  C,  from  A,  to  half  the  lonnit  axii ;  the  pina  being 
put  in  the  groorei,  more  the  pencil  at  A,  which  will  describe  the  ellipaia. 


P^.29. 


Fig.iO. 


Pbouiw  XXX.—TodtteribemeU^UamUartoagkenau  ADBC,  fooay 
^ren  length  I  Kj  or  to  a  given  teidlh  M  L. 

Let  A  B  and  CD,  Fig.  31,  be  the  two  asei  of  the  given  ellipsii.  Thraueli 
the  pointa  of  contact  A,  D,  B,  C,  complete  the  rectangle  G  £  H  P ;  draw  ■&b 
diagonali  E  F  and  OH :  they  will  pan  through  the  centre  at  R.  Thitiiu;fa  I 
ud  K  draw  P  N  and  O  Q  parallel  to  C  D,  cutting  the  diuonali  E  F  and  O  H, 
at  P,  N,  Q,  O.  Join  P  O  and  N  Q,  cutting  C  D  at  L  and  H ;  then  I  K  ia  the 
tranivene,  and  M  L  the  conju^te  axii  of  an  ellipsia,  that  will  be  umilac  to 
the  given  ellipni  A  D  B  C,  which  may  be  described  by  aome  of  the  foregoing 
tnelhodi. 

PaoBLEM  XXXT. — To  dacry>e  a  }>anAoia. 
If  ■  thread  equal  in  length  to  BC  he  fixed  at  C,  Fig.  32,  the  end  of «  tqture 
ABC,  and  the  other  end  be  fixed  at  F ;  and  if  the  aide  A  B  of  the  aquaie 
be  moved  along  the  line  A  D,  and  if  the  point  E  he  always  kept  clooe  to  the 
edge  B  C  of  the  square,  keejung  the  itring  ti^t,  the  point  or  pin  £  will  deacnb* 
a  curve  E  Q 1 H,  called  a  parabola, 

FigS% 


Fig.  31. 
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The  foeuM  of  Ihe  MnboU  h  ihn  ftxeil  poiM  F,  about  which  the  Mring  nvoirH. 

The  dtrrclKr  it  Uia  lUii  A  D.  «likl>  nic  lU*  of  ih«  fqtiuv  more*  •long. 

Tb«  oat  ii  Um  tine  L  K,  drawn  ibrougb  lli«  Cmim  F,  porpckdki^  to  iha 
dinctrix. 

Tilt  on-fcj  i*  Um  pdnl  I,  vbrra  Iba  IJnii  L  K  eiiu  ihe  mrv«. 

Tlir  /s'lu  rMOwi  or  poramtttr,  ii  the  luii-  O  II  pauiiiK  through  tfa«  foctw  F| 
al  riftht  Bti^e*  to  ihc  oxii  1  K.  iml  lrnnllist«il  by  the  curvp. 

Tliu  Jiamfter  i»  uty  line  M  N,  dtnwn  nanlUl  tu  ih*  axil  I  K. 

A  dMb  crdliMM  u  a  risht  line  It  S,  drnwn  jiamllfl  to  a  tangtol  at  M,  tlio 
extrcBW  «f  the  4utinelcr  ^1  N.  ItnHinatnl  by  tlir  curve. 

Thf  oAkum  U  that  part  of  «  dUauCor  euntaiiMd  betnen  Uie  Dime  ni^  ili 
onUnat*,  h  M  N. 

Pmblsw  XXXU.— roAwyibff|MraMa^  iyAtdiv  iwMtJnMf  ^rn;  Mf 
ant  A  B.  or  latf  Samrttr  iemf  yinm,  ana  a  imMt  orJitutt  CD. 

Throiivh  A  dta*  E  ■■',  /^.  33.  paraltrl  la  C  D  i  t]intu|li  C  and  D  drav  D  F 
and  C  E  parallel  to  A  It,  ruiliii;  F.  F  at  B  and  P.  Dhrida  B  C  and  B  1),  «ach 
Into  any  nsmbor  of  oqual  paru,  u  four ;  llkcviio  diridc  C  F.  and  D  F  into  tha 
■ame  number  of  coMaT  parti.  Thruugh  the  poiiiti  I,  2.3,  Stc  in  CD,  draw  the 
tinea  I  a.  3  A,  3  <',  in.  paralld  to  A  b :  al*o  llirmigh  tfas  pointa,  1 , 2,  3,  &c  lu 
C  E  and  O  F,  draw  tlia  line*  1  A,  2  A,  3  A,  cutting  the  iiarallel  lines  at  Ibo 
point*  a,t,e;  then  the  poikl*  a, t,  c,  are  in  thecurrc«f  tbo  parabolfc 

P«o«LaM  XXXm.—n  datrOt  an  igptrMa. 

It  B  and  C,  /W.  a,  bt  two  lued  j^ntt,  and  a  niler  A  B  ba  made  movnUo 
■boat  tiie  pMiit  B.  n  itrbK  ADC  beoig  Itcdho  the  other  end  of  ih*  rule,  and 
(o  the  point  C;  and  if  the  [mint  A  be  moTed  round  the  centre  B,  townnl*  G, 
Ih*  anrie  D  of  tlio  ttrin^-  A  D  C,  by  ktepilig  It  alwayi  tiulit,  and  dote  to  tte 
edgo  e(  the  ruler  A  B,  will  de«cribe  a  curve  D  El  G,  called  an  bjpcrtola. 


fV.S4. 
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If  Iha  Mid  of  die  tuUt  at  B  were  nude  movaU*  about  tli«  peint  C^  the  itrt^ 
bainc  tied  fhnu  the  end  cf  th«  nila  A  to  Bt  aad  a  cujve  bemg  dncribed  alUt 
the  aaoH  immner,  1*  called  an  Mpeeite  Ayp^ieta. 

The  fed  are  lb*  two  point*  B  and  (^  abont  whiek  the  naler  aikd  rtnqg 
Tivotve. 

Tb«  trmutrent  wt  b  the  Una  I  II  tetniiiBl«d  by  the  two  cuttm  paMtag 
through  tlie  foci,  if  eontiuued. 

Tha  ctnir*  it  the  point  M.  in  the  middk  of  the  tnmrene  ati*  I  II. 

Thp  rmjuys-t'  •um  ia  the  liiM  N  0,  faatlae  ihrotioh  the  otntre  M,  and  tcRiu- 
iiiitid  by  a  cirtle  from  H.  who**  radiiii  I*  UC,  at  H  and  0> 

A  diamrirr  it  any  Una  VW,  drawn  through  tbt  CMUn  U,  and  tetainattd  by 
tlia  qipoaite  cutve*. 
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Co^vgale  £amt4T  to  vuAer,  b  a  Kn«  drairn  througli  Uie  Msln,  panUrl  U» 
ft  tsngoiu  nil})  ciibcr  of  Uie  evrr**^  at  the  MUmiity  of  iIh  othir  diMMtcr 
ttmiiaabd  by  llic  curvci. 

jiiteiua  i>  wlivn  »iiy  ditractn  u  contimud  wiihin  llie  curve,  tnminMUJ  bjr 
•  double  oiUnWcaiid  ibe  cutrc ;  llien  ike  part  within  >■  mUinI  Uie  obacuM. 

OtaUt  oriSmale  ii a  linv  drawii  UiKaigliUiydiMMIcrpanlUI  toils ooi^ugalc, 
uiil  terminated  bv  Ibo  eiirva. 

Paramtlrr,  or  lain*  ncfnn,  U  a  line  dtawn  llirau{h  tilt  Tocua,  perpenJietdar 
to  th*  inuHvene  axii,  and  lermlBUvd  bj  iha  oirva. 

PtmBLfH  XXXIV.— 7*0  JtttriU  am  HmrMa  hy  fiaditg o»iaU  m  lA#  imw», 
immftAtditmelerwazu  Afi,il*ali*riaaBG,audikmilforJiii«t*  DC. 

Tlirvugh  G  draw  E  F,  f^.  39.  parallel  to  C  D ;  fran  C  and  D  draw  C  K 
and  I)  I-',  parallel  lo  B  G.  <ultmg  £  F  in  C  and  F.  Uiiide  C  B  and  B  I>,  »ch 
inloaay  number  of  equHl  p*TU,  ai  rmir;  Ihroiirli  tlie  jioiiiUofdlviiMa,  I.  2.  3, 
j»w  lioM  ta  A.  Likcwiw  dmde  K  C  and  U  F  into  th«  aanw  auniber  of 
■qua]  Mrti,  vie.  four;  rrom  the  diriuoot  on  C  E  and  DF,  draw  Iimo  I«  O  [  • 
TMrve  bctiig  drawn  tlirough  the  tnianecllana  at  G,  a,  t,  In.  will  1m  tba  bjrptr- 
bi'U  rMtiiird. 

tilLUlNU.  The  art  ct  opplpng  to  variau*  tuManon  an  nbvmel]'  tbia 
coating  of  gold,  ir  the  nibatancea  to  be  pit  fco  metaUiOt  this  h  aftctod  bjr 
■luiflo  adbmdon  «f  ilie  lurftcfa ;  but  if  not,  ihe  gold  la  attached  bjr  aneoiii  of 
•am*  adheaivo  mcdiutn.  The  liinplcat  of  nil  ilic  kiuctn  of  Kildiag  on  metal  ia 
that  bv  wliicb  copper  or  tilrtr  wire  ia  gilt.  TIie  bar,  bcfora  it  ii  glvtoi  to  Um 
wira  dnirat,  I*  plaWd  «iili  gold  iiy  having  M*trallaytr*of  gold  loaf  bumiahad 
down  upon  ibem  whilit  hot ;  acid  bcinjc  thru  nibjecled  to  itio  itMOgtr  eompraa- 
ajon  wbioh  iskti  place  in  wir«  drawing,  the  gold  and  the  oihtr  in«inl  becooM 
•o  parftetly  unilvd  at  to  fotm,  in  fact,  one  nibalance ;  but  the  moit  u«uJ  wa^ 
<if  coneriDa;  the  face  of  inctalt  with  gold  it  by  nxan*  of  an  amalcam,  or,  a*  it 
ii  Ceehiurall)'  termed,  water  gilding.  If  the  metal  to  bg  gilt  bcMvcr.  it  b  fintf 
ac«kcd  in  warm  numtio  acio,  tliat  the  (Urfiice  mn^  be  rendered  perfectly  cteaa, 
and  then  waih«d  la  clean  water,  ohanscd  tuo  or  llirr«  titnei  to  got  rid  nf  iha 
whola  of  the  acid ;  beinj;  aftrrwaida  dried  and  mad*  moderatel)'  warm,  a  little 
gold  araalgam,  also  warm,  ii  ta  be  caicl>ilW  and  crcnly  apread  mm  tlw  ailr«r, 
l»  which  It  will  iinmrdjHlflly  adhrrc.  'I'he  plate  ia  then  plaoea  »piin  *  OO- 
vriiiort  tiimiorl  over  a  charcoal  fire,  and  tli<-  meTouiT  ia  driven  kT  by  h«M, 
when  the  plate  will  be  found  cniitly  covrmi  with  a  tliln  coaling  of  pale  dnll 
gold.  Tile  amall  rouchncatoi  ore  now  to  bo  removed  with  a  acrateliing  bniah, 
cnmpoard  of  •xlrvmvK'  fine  braaa  wire,  which  imdiin  the  surface  pcrfootly 
(nioolli  and  bright;  oner  which  ilt«  colour  It  heightened  by  wnnnia|t  w^  piece 
and  inieariiig  it  over  with  gilderVwax,  which  J*  ■  conipotiition  of  Het'-woz, 
rod  ochre,  vcrdlgrii,  and  alum.  The  wax  being  liutnt  or"  orer  a  chamol  Are, 
and  the  jiicce  quenched  in  nrin«,  the  colour  uf  ihe  cilding  will  be  found  to  be 
much  heislitencd,  after  which  it  may  ha  burniihco  or  not,  aa  may  be  dcairwL 
Tlie  slliiiily  of  copper  and  id  alloyi  not  bring  to  great  m  that «(  nlrer  Ibr 
nicrciiry,  Iho  ndhciioa  of  lliv  amalgam  it  promoted  br  the  action  of  ntcrfa  aoU 
in  tlio  foltoiciii/  manner:— 'the  pWco  of  <a|iper,  a  Dulion  for  inttancc,  ttlW 
bluing  clranctt  and  bumithcd,  i*  dipped  in  a  aolution  oT  nlinitc  of  mercurv, 
which,  owing  to  the  an perior  affinity  of  ihocuppcr  for  the  nilriescii^bqnickljr 
dccompoied,  and  the  mereiiiy  brconio*  dejNuilcd  In  a  metallic  tiato  over  iIm 
■  hula  auT&ct  or  (he  copper,  to  wbtch  it  ilningly  adlierot ;  the  gold  vnolgan 
it  now  opfilifd.  Olid  the  rut  of  tlie  pioccu  gor*  on  a*  already  detcribtd.  OiU- 
infc  ii  rarely  ■pi'lti.il  lo  olber  in«IaU  than  b1t«t,  copper,  and  the  kUoya  of 
lh«  Ulter  metal.  Ilierc  ari>  two  meiliud*  of  gliding  wood,  vis.,  efl  gUdiltg  Mtd 
buinithtJ  gilding.  Oil  gilding  ia  tliui  prrfonnod .' — the  wood  it  firM  prioMd  or 
oovFtcd  with  two  or  lliree  coatuiga  of  biuled  linseed  <dl  and  white  ItM,  to  fitl 
uji  Ihe  pore*  of  the  wood,  and  lo  render  the  turfaoe  anicotli  and  even.  When 
the  pniiiiiigii  ijuiie  dr}'.  a  thin  coat  of  sold  tinmuit  be  laid  on;  ihii  ii  ine- 
piir»d  bj^  griniliiig  together  Mme  alrongly  eidcincd  red  ochrv  witli  tlw  tliivkett 
drying  ml  that  nan  bf  prwuced ;  and  prvvioui  lo  uiing  it,  it  imil  be  nljied  wiUi 
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k  Hub  oU  of  Wtptnttiw,  tlttl  It  na^  «c«k  fntlj.  When  Uie  gM  tiM  u  m(- 
SctniU;  <lnr',  ImT  gold,  cut  Into  «rip(,  I«  uk«a  up  hy  tli*  pafnt  «f  •  fiiw  bnuh 
■ad  ■ppticit  tu  Uio  pam  lo  U  grililcd,  and  ii  tlicit  «catly  preMcd  dawn  by  ■  ball 
of  Mft  Mtton ;  Uic  gold  iiiUanUy  wUmm*  to  (lie  tUckjr  lUffac*,  aad,  after  a  fow 
miniilM,  llio  dnUroiM  anilicaijan  of  a  caiurlVhair  broili  i««qia  away  ihe 
leoM  Mttielai  of  Eold  Ml  wiibout  duluilring  tlie  mt  lo  a  ilaj  m  ivu  Uio 
•!»  wUl  b*  MifecUy  drr,  and  tli*  ii|i«ntion  U  ihtn  IhikhMl.  Tlia  UMffaod  a 
Hmpic  aad  lamU*,  liut  will  iwt  admii  of  bomUluw,  and  llicnhra  vmEi  tlio 
tiiglr  luMra  ptodu«od  by  ibe  ii«xt  proo«M :  it  n  diieSy  lutd  fur  ontnloar  wotfc. 
Bumuhcd  gildiog,  or  gfidfaig  in  duMnMt,  la  tfaiia  {Mrfonned  )—Af  aiiifact  to 
be  giU  mutt  bo  firit  oovortd  with  a  tbick  ««ialD(  of  umtg  jiarclioHTiK  «iM ; 
(h)i  coating  b«ing  4lmi,  eiabl  ov  ten  more  miMt  b«  u>|ilM,  «Da(uliiir  of  Ibe 
Mmc  MM,  mtxpd  with  fine  piaxler  of  Pari*  or  wiobod  cnolk ;  aad  when  tbe  wbolo 
U  pOtCNlly  ity,  ■  luodcrnuly  llitob  layer  mtut  bo  apfticd  of  tin,  ulxnl  with  boU 
ta  jrdloir  odira-  White  (Ilia  lait  ii  y«<  moist  ihe  gili  loaf  i*  to  bo  |nit  on  m  (li« 
bmmI  naanWT ;  il  uill  iiiimmJwtitly  odbrrv  on  botn^  prowod  by  ike  co(lm  boll, 
■aid  bofbro  tbo  tiio  ti  pnfoctty  dry,  IIiom  pana  vhuli  are  iiiton^rd  l«  bo  nmM 
btinim  an  to  be  oorelullr  bumlihod  with  an  agate  or  dog'i  loothL  Ilia  kind  of 
liUil^  win  net  wilbataud  rain  or  oren  damp,  and  ia  ibrrrfuro  oiilv  apfliod  tu 
lii-itoor  work,  a*  potiire  6anMiv  ^^  I  >>  "'^y  be  dcanod  with  a  avll  bnuh  onl 
liol  ipirK  of  wine,  or  oU  of  (WpoBtino. 

OlUBALS,  b  S«n  Al&irt,  (he  bran  ringt  by  wlikb  a  tea  comran  I*  mo- 
pooded  In  iu  box,  fonning  a  univonal  Joint  npoti  the  Htaeiplo  nf  ilooko**,  oo 
ai  lo  coimUraot  (bo  tftet  of  ilio  Alp'*  mouoo,  ancf  1 1  kofp  the  card  hoci- 
Bonlal. 

(ilN,  in  MMhkMika,  a  macliino  bt  driving  pilct,  fitted  whb  a  wImIUm  and 
vineheo  «(  oaoh  and,  at  wUdi  tight  er  nine  men  hnare  the  ropo  ftom  ilia 
baml  or  vindlaia,  paning  orer  tbo  wheel  al  tbo  lop. 

GI^IH.  The  wUto  of  egg*  mod  ai  a  vamlih  for  painting* ;  for  (bj*  eoi- 
pDM  i(  i«  beaten  to  ui  uncUwiu  oonaltteiice,  and  ooininonljr  nuud  villi  n  little 
■pirit  of  wine  to  auko  U  wotk  Awrfy,  and  •  litde  lump  uf  mgar,  to  giro  il  body 
and  provetil  it  Awn  erackingf  il  i*  ibM  evenly  fn^  ovor  iho  plciuro  wiili  a 
fine  tmub. 

GLASH.  A  w«lt>faiowntnnMip«riMlandbr<ll]olbolltioiiiiulMtMee,«rwhk)i 
tlio  baab  il  rilka,  braqghi  into  oomplMe  Aiaion  by  the  addltloa  of  eaie  of  ilia 
fixed  dfcalieb  Tbtn  an  oertnJ  dllcRiit  kindt  of  bUml  adapted  to  difl^rent 
u««a.  'Hio  boat  and  nott  bcaMlAil,  axo  tb«  Sint  and  the  plate  glau;  i1im«, 
when  well  node,  are  pcrfMtIr  tranipamit  and  totonriea^  heavy  and  brilUanL 
They  are  ooimiMed  of  llitil  ulUli.  put*  tiUtknii  M»d,  calcined  flinl^  and 
litharge,  in  didbrrnt  prooottioiu.  Tbo  Binl  glan  oontalai,  likewise,  ■  laige 
(junnlily  of  oxide  of  Mad,  which,  by  certain  procrMee,  b  caiily  Mparato^ 

Crown  clan  i*  thai  uood  for  window*,  and  ii  ntade  without  Uai,  ditefly  of 
find  alL^  Aiiod  with  «lie>oa(  aand,  to  wMeh  lo  added  loma  black  oside  of 
tiinnganta^  which  ia  apt  to  give  the  glan  n  lingo  of  Mirtdo. 

Bottle ^aw  la  tbo  eoaiiiat  and  oboopeitldiid;  inioildi  little  or  eo  fixed  alkali 
eiiuta  Uie  oompoeition :  in  (hi*  oninity  ii  b  oonipoood  of  Miid,  and  ibe  rcfuoe 
(if  th«  aoap  boder,  which  coneiib  of  the  limo  cmukivcd  to  rvoder  hi*  alkali 
coutlio,  and  of  the  earthy  matlen  with  vtluoh  (he  alkait  wm  oontaminatcd.  Tbo 
uiort  Ibaiblo  U  Dint  gUtt,  and  (he  Unit  huitde  U  bottle  glau ;  IHnt  glan  melting 
at  the  tempenuure  of  1<>>  Wedgwood,  crown  glan  al  xf,  and  hotile  glan  at 
47*.  AltbiMigh  gtan  wlien  eoM  ii  oxreedinglr  brittle,  whm  hmted  to  rcdnen 
It  bocomet  one  of  the  ncoot  duedb  bodice  known,  and  may  be  drawn  into 
ihrend*  eo  wty  deUcala  a*  to  beeonw  dnkon  inviiibi*  to  the  hiuiioa  eve :  It  in 
utrenuly  elutic,  and  one  of  (ho  aoM  tonomn  of  bodiea.  In  makCng  gbai^ 
the  niaterinlt  undergo  a  prvponuot^  proem  called  yVi'MiMv  whbh  <onii*U  in 
hilxii^  them  in  the  propor  propectMaii  and  Hibnutling  uica  to  a  nooderato 
hcM  for  «ix  houn^  by  which  lliay  aeo  rvdticed  lo  a  pnly  («nn>lence,  and  Ann 
whM  II  called  ftU,  which  H  tul  inio  t^imref,  obd  Mured  up  fut  late;  and  m 
the  ^ality  of  the  gha*  depend*  iigwii  ihc  o^e  of  ihe  frii,  the  principal  ounn- 
Cictuma  eiideai^mr  alwnj  *  lo  krep  •  ooiuidiTable  iioci  of  ftil  on  bond.  Tbi* 
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Brit  ii  InCrMluoeil  into  ImvcmU  nude  cfpf«iuirDd  clay,  widia  Umm  ■■  cxpowd 
to  •  heal  aalGclvni  lo  ineic  II  coinplekljr.  Wh«ii  tlw  fusion  hu  oonlinucd  tba 
prap«r  clia^  tbe  fumacc  U  alloncii  to  cool  a  Utlla;  In  Uw  Mate  tl>«  gUas  ii 
exccnliii^jr  dnetilt^  and  will  Mnms  auj  ih^p*,  aocordinf  l»  (he  fancy  of  tiw 
worknua.  TIm  vawtb  Uiih  fbciud  nuut  not  l>e  mraiiUcd  to  cool  vcvy 
ipUikly ;  hciKc  th*]r  ua  pit  into  a  AinuK*.  that  ihe  ))Mt  in«f  paaa  off  vflcy 
gradually,  and  thit  b  called  "anasaling."    HaviBe  «aid  lima  much  to  n*a  « 

Snn«nl  idn  of  ih«  proMM,  «•  ahaU  mw  procaed  (o  doKriU,  (omewbat  in 
mail,  (■)•  manual  opcnuiooi  in  &o  nuBufacUna  af  gHan;  obwrviii^  that, 
owiiift  lo  tlie  cKcitc  lawi,  (he  diOarrat  branchea  of  the  muufMlurc,  rix.  crown, 
ftiat,  plsl«>  and  bolll*  ^la**,  si«  not  ciLrrie<l  on  ul  th«  aamc  wodi,  bat  Tcqnira 
le  b«  In  Mparote  a*Iabli>hni«nt« ;  va  ihall,  thcrrrorc,  i^Uct  for  dc«cri|Mlon  Ifaa 
nunaractUK  of  flint  gluu,  by  which  ibe  variou*  attoiQt  in  gfam  arr  produced. 
Tli«  utliut  branchai  irifTfr  princi  [tally  In  tliv  number  and  MiaBgaiDWit  ot  ihffuf- 
DMM !  but  in  all  of  them,  wiili  the  cicspiion  of  plate  glai%  tbe  jtloM  J*  brottght 
iaio  the  dedred  farm  princrliiHliy  by  mcaiis  uf  a  ulowififf  pip« :  the  operation  it 
eKOfedingly  alm|>lii :  tlia  wurkiuan  hiu  a  tube  of  iron,  the  Md  of  vlilch  ht>  dtpa 
into  a  pot  of  melted  gUxa.  ozul  iliiu  galbci*  a  mall  q|nantky  of  U  on  tli«  end 
of  the  tube ;  he  ihao  appliet  tb«  oihit  end  of  lbs  tube  lo  hb  moulb,  uid  blon 
air  through  it ;  (hit  air  entar*  tola  tba  bodv  of  tha  fluid  glai),  and  azpnidi  it 
oul  into  a  hollow  globe  (iauUr  l«  the  Ktap  bladden  blom  froni  a  (obaeDo  piMt 
and  hy  Taried  manageineat  of  (he*e  dobaa  whiU  ia  •  aafi  aMs,  and  wltb  Um 
dd  of  a  E*v  Mmpl*  tooli^  tbey  are  tMiwod  Into  (ha  bnn*  of  tha  diAnnt  v«a- 
acli  in  conunon  domeetia  «ue.  Hia  RiM  thtim  to  bo  dcicribcd  b  Iba  fkimaee : 
il  cimitsla  ot  two  large  din»M  eet  one  orar  the  otlin :  tlir  lover  one  auadi 
ovi<T  a  luiiK  icniiiag,  which  il  en  B  laral  with  tha  ereund ;  on  thb  grating  Ibe 
fiK-1  ia  Inid,  uiid  beneath  it  u  a  large  arch,  bjr  whioi  the  ait  ii  admitted,  and  hj 
nliicli  tho  &ihca  may  b«  rDnwred.  In  the  aide*  of  the  lixwet  doan  ai  maay 
halei  ur  moutfaa  ara  ouda  m  ibara  an  workman  to  make  bm  of  tba  fltnuna, 
and  bcfaro  oa«h  month  a  pot  of  melted  glan  i>  ptaesd ;  the  poti  are  vanr  lafg*) 
lilte  cruciblot,  and  will  hold  from  three  to  bur  hundnd-w^btef  linid^aMi 
they  are  eupportad  upon  three  nnoll  pltt*  of  brlcliwork,  reaung  on  Uw  Soar  of 
Ihe  furnnce.  The  Ibnn  roverbcratu  iha  flame  from  ilio  roof^down  upon  tha 
po|]^  and  they  are  plaeed  at  eom«  dinliinoe  vitbia  the  furoaov,  tliat  tha  flWBa 
may  gi-l  belwDon  the  wall  and  ihs  pot*.  Tha  upper  doina  b  Wit  npou  tba 
olhcr.  and  it*  Soar  mode  Oat  by  filling  up  round  the  roof  of  the  lower  dons 
with  brickwork ;  tliere  ii  a  tmoll  chimney  open*  from  tbe  top  of  tha  lower  doma 
iMo  tha  mIddU  of  the  Hoar  of  tba  upper  one,  which  conTey*  the  imoke  awajr 
from  it,  lad  a  flue  from  the  upper  dmue  leada  it  completely  ftaro  tbe  furaaoe  { 
tbe  upper  dome  b  u>ed  for  amiealing  tbe  glau,  aiid  ii  cuqUt  wmiHar  to  m  latg* 
oren ;  it  haa  three  mauthi,  and  In  diSWrcnt  parti  a  imali  flight  of  itepa  leada 
■p  lo  each.  The  implcmcnu  nnptoycd  in  the  formnlion  of  gla«  voweU  ara 
lew  and  limpte;  tlie  following  are  the  priiicipnl:  a  blowing- [lipr,  which  ia 
■icnpty  a  tube  of  wrought  iion  about  three  feet  long,  bmI  covered  witb  twiaa 
lovardt  tho  moulU-picce,  pliers  and  calliper  compBim,  a  pair  ef  conunon 
•Imtn  to  cut  (lie  gfui),  a  very  cooree  flat  Glo,  and  Hcveeal  email  iron  mdt ; 
thara  U  alio  a  bench  or  ilool  with  two  nrmi,  another  iiool  or  titilu  uiih  a 
amoolh  ea«^ircal  pku  upou  il,  and  upon  (he  gruuud  behind  (lib  eUol  ii  auotber 
plal»  of  iro[i. 

Wa  iball  now  proceed  to  deicribo,  tonewhat  more  minulely,  iba  lBauiifae> 
lure  of  flint  gloM.  Th«  mellbg  pole  are  charged  with  fiit,  tbrewn  in  b« 
ahoretiful  from  tim«  to  iii»«',  nllowing  each  portion  to  melt  before  «  ftcab 
quantitv  U  added.  When  ihc  whole  U  converted  into  a  clear  tramuannt  sla>*i 
and  b  Mconie  perfectly  pure  and  free  from  paitldea  of  Mnd  ur  bubblea  of  air, 
the  galburer*  and  blowera  eommcnca  opemlioDa,  and  oondttua  working  nlglit 
and  cay  until  the  botch  b  exliMuled.  'Hie  ptoocai  of  Uowing  b  varied  acocvd- 
ing  to  tbe  form  of  ibe  pivoe  to  bv  maiiiifecdmd ;  to  illuatrale  it,  it  will  bo  nl- 
Aoenl  lo  deieribe  the  mrllwd  in  wbieh  a  wine  gloM  b  fonncd,  Wben  tbtt 
blower  bu  received  from  llie  gatherer  Iba  blowing  pipe  eluuged  with  a  auffldont 
quaclily  of  inotal,  ho  euaU  hlmaelf  lu  a  chair  |nviM  with  two  atoM  or  elbow^ 
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MM  of  irMtih  ii  flattd  with  imtt.  and  plxinff  tlic  falaw  prnt  aemn  i)ir  trbom, 
M  that  tke  keatM  tai  \a»y  t«M  aa  ih*  (ton  plat«i  liaaiiig  &nl  fonMrd  ibc  fH^ 
Into  a  bottow  hJI,  bo  rdb  the  pipe  baefctrifiU  and  forwani*,  and  laying  rwU 
of  tha  glaM  on  ih«  ftflber  tida  of  ib«  ball  vith  •  aniBll  pair  of  pUen,  draw* 
i(  out  10  form  tha  Ualk  of  ibo  ^^itm,  whUa  tb*  pait  iwst  t)t«  bl«v  pipe  ii 
bihlaaid  into  the  bowl.  In  lb«  aiean  tinio  another  bkiver,  hivlnf;  ronncd  a 
■Dialler  bftll,  c^ui  it  b]>  a  ibup  cut,  and  pnatoa  it  whilr  nd  bot  againM  tha 
Fiidof  tha  itidk  hnld  br  the  fanner  workman,  lo  which  it  iiEiiii>dini(lTadhCTa) 
the  wotlETniiii  ihm  with  a  pitoe  of  iron,  which  hr  weu  wilb  hit  moMlli,  touchet 
ihc  gUilx  liirviiilcd  for  iho  bowl  of  iho  glio*,  which  b  allll  my  hoi,  although  m> 
murli  chilled  ox  to  ttUin  tta  ihape ;  in  a  leooad  or  tw«  k  craeki  all  nnind,  and 
by  fpTing  il  ■  gnitle  knock  it  it  dolntbed  from  the  blowing  pise.  Tbeuorkinan 
th«ii  iiiauntly  boat*  it,  and  with  ■  pair  of  thean  cuU  the  niotilh  anooth 
and  even ;  but  a»  the  ihcan  hare  put  the  a;IaM  out  of  tha  cifculu  rorai,  he  li«at« 
it  nguiii.  and  by  a  dextvrou*  IwiH  and  twine  round  hi*  bead  giro*  U  tho 
drtlr«d  iihkpc  nlmoit  without  tho  uac  of  anj  tooh.  The  wine  bUm  now  finithrd, 
tho  iron  at  the  foot  it  dolaclinl  by  n  imurt  blow,  nod  the  cuu*  ii  carried  by  ■ 
boy,  i^ion  a  lnn||;  rurkod  ircn,  to  the  annralinK  oren.  Aftcrttio  eliM  it  aniipaied 
it  may  bo  required  to  be  cut  befo««  il  i*  reot^  for  talc ;  thii,  when  ibo  aiuctci 
are  enull,  and  eau  be  eaiily  held  in  tb*  hand,  it  perfbnned  npon  email  gtit 
l^ndatonet,  or  by  circiiltLT  ^I>t«)  of  Iron,  revolvfaig  In  Ircogh*  of  eend  and 
water:  >»d  for  beaded  mouldmKi,  u  upon  deMiiler^  ■  oonetpaidinf  froove  it 
rKtiiird  iipiin  the  periphery  uC  tlip  pluii-.  Tb«  opatationa  at*  oeodiided  by 
)HiliiiUltig  the  cut  paKi  by  mount  of  icvolnng  ilrape  coTotid  with  poUahing 
powder. 

In  the  muiiifacture  of  boll]o  ^la««,  after  tho  metal  it  brDUght  int»  htion, 
which  re(|uirci  an  intmie  heal  dunng  eigbleen  houn,  tt  ii  reduMd  l«  the  work- 
ing tcmpvralurp,  which  it  iteadil^  maintained  by  a  due  tnpply  of  hel,  and 
bcinK  iKiiiTitnrd,  it  ready  for  blowme.  For  cariwyi  and  aiBUar  attidea  it  i* 
mori>ly  blown  into  a  globular  form;  but  for  oanmon  win*  botlki^  wfor  aquare 
or  octaeonal  boitlet  ot  jan,  it  ■•  blown  within  moul^i  Each  pleor.  aa  It  it 
blown,  It  handid  over  to  the  finlther,  who  (bnue  (be  line  at  tho  mouth  of  tho 
nock,  and  ddivcrm  it  to  a  boy,  to  be  placed  in  tha  ninealinc  ovn. 

In  making  ctown  glat^  a*  toon  aa  the  tnelnl  la  nady  Ibrulowing,  a  trorkman 
fathon  on  tlio  blowinv  pope  a  qnantily  of  racial  Miffloient  be  fbrnitf  a  (hect 
OT  t^te  of  gteai,  whMi  be  blow^  and,  by  fteMmt  reUnis  on  a  polished  table, 
tiring*  it  into  a  clobutar  or  cyUndrlca)  (brm ;  he  then  inialM  k  gently  liiio  an 
oblong  ball  oalled  a  ftorimtuM,  and  immediately  hi«la  it  again  at  the  month  of 
the  liirnacei  In  otder  fiuthar to  expand  it;  in  thiietwea  lolid  iron  rod, charged 
wiih  melted  glaie,  ia  made  to  adhere  to  the  centre  oT  the  exDandad  part  oppft* 
■its  the  extremitj  of  tha  blow  pipe,  and  thi*  latter  ia  dtutlwd  ftom  the  alaM  by 
a  cold  irati,  leavtng  an  orifloa,  which  i*  gradu^y  onlvgad  by  htteting  IM  gbai 
U  tlie  imoil  hole  St  the  flaahbg  fbiaaeo,  end  aAatw^t  at  the  larger  hole  of 
tliouiiefuTiiacr,  the  worknaan  ul  the  while  wheriii^  tbe  rod  wbieh  tuppotta  the 
^lua  on  a  bunk  in  a  iToai  wtB,  bnlhln  defend  him  from  Ike  h*»i.  todt^itte, 
111  cowequMico  «t  the  beat  and  the  einliihgal  motion,  tha  eprali^  or  ihr  gtttti 
u  continually  anlafgt^  until  il  expanda  niddenly  with  grtal  vtoJieniv  into  ilio 
fiirm  of  a  large  eimJar  pUle^  four  or  ive  (oel  ui  diamaier,  and  of  unifunn 
tliiekDCB.  cxoepl  at  the  oealrc,  where  it  it  attached  to  ibe  toppoitinf;  iron  :  fmtn 
thii  iron  it  la  ttparatml  by  the  application  uf  ootd,  loaviu  in  the  «iilr«  a  tliick 
nodnlo  raited  the  bull'i  nve ;  and  when  the  plate  it  eiiflSenlly  flrm  to  prevent 
warping,  il  it  oanied  to  ilio  annealing  oven  and  placed  «n  itt  edge  in  a  prvpcr 
frame,  to  keep  It  flat  till  ^1  the  tablea  are  rrady  for  removal  into  tha  oiMea  In 
which  ihoy  are  kept. 

Plate  glaM  ia  furmrd  either  bjr  blowing  or  catting :  by  ihe  Ibcmer  melhol  1* 
made  Iho  glaia  tar  earriace  windows;  and  by  the  laUer,  the  Ibtk*  ^eltt  tu 
looking  riwecn.  Of  late  it  i*  «ml  that  the  art  of  blowinf  plate  gbte  haa  been 
to maeh  impcond,  that  phiae  in— why  80  indw  in  length'hy  31  In  bnadtb 
have  been  produced  b*  thii  inclhod ;  hut  by  caflInK  mndh  laigM  platca  am 
pvuducod,  and  Uie  cttabliihrnenl  at  Hai-enheod  hat  "TI^Im^  at  their  warchouM 
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Hm  autt  pwfoe*  Ammm  fbc  imaiifkftiriiy  ptatt  liam  fftf  to  br  ikat 
wbnch  M  emfiloftd  in  Fimk*.    It  ecmitt*  «  •  eentiM  ■wluaf  bn^sa  t/  wi 
ablwy  Cnvi,  >ttli  >  rfoaUe  Hchcd  roof:  It  b  cwaUe  of  eeataiflMi^  upon  « 
rMwd  tiiitli  on  Meh  mi*  of  i^  fits  pMe,  nxi  Ins*  Meldiif:  poti  «ad  ■  cfa- 
ttn;  in  «Mb  mflcflf  dwIonwM,  aBdm  Mob  mI%  mv  two  «t  tliR«i , 
fi»  iiitiiiiliH iin: ihi  iiiihrliV  tr>ntftTTiiirrti«  mllfd  bwUI  IVow  ttw  note 
aittiii,  and  wMUnvbf  llw  kitn  vbco  liilcd  with  oactal :  U  cm£  m 
tbi  priadpil  fbniMC  ■•  anatbn  ot  an  oUong  Cacin  cOBmanialMg  wi 
fiMlnJ  «M  by  iaM,  thraa^  vhkh  ih*  Smm  rit<rtl»it  fbm  lb*  ifAM  af  At 
flriiM  fafUM  rrMffccniM  oa  dMor  —"*—■*'     Em  af  thttt  Moalkr  Ao^ 
MM*  Em  twp  opcniapr  •  iBnlliT  <aa  far  pradudne  m  cnml  of  air,  aad  ■ 
Ihrw  MN  lev  tnoodadnf  wd  iMMrinf  wiinl  it  ahoe4  wUkJn  ihm.    TktM  of 
thM  ue  OMMflr  cf^lofcd  tor  hatwamg  lbs  nwlriig  p«(«  nad  ciMenM^  rniiA 
m  mad*  vf  bc-dayi  and  ilia  feoilh  w  uatd  forfMpwtnc  the  friL     Around 
dia  |dala  ^tm  bouaa  an  lercral  aancaKng  fiamaMi  lik*  bakw'a  amu,  wMi 
ttfidmm  mtoalb^    Fat  rMriviag  the  melud  aortal  Iretn  the  poC^  a^uarc  cw- 
Mu  of  wflcltM  tataiHy  lo  cvouin  anahad  mKal  a iwncfc  br  one  olata  arc 
wad,  and  vbcn  thaia  a**  fitted  tktj  we  vididma  froa  ilie  IfarnaiM  if  maa** 
of  lane  ban  t(«n  npfartcd  ■pan  an  ail*  tnaninK  uboh  t>D  wheeb;  motlwr 
pair  M  taag*  nada  to  tntpnpim  iba  cinam  bj  aMarii^  a  gretxa  oa  tu  aida^ 
Hid  fumiahrd  at  caeb  and  witb  a  handle  for  the  ntwc  eonTcnient  nunasamanl 
«( i^  ii  attad>«d  bjr  fear  chaiu  to  a  lort  of  cf«n«  faTBuyaJbigand  rabngibe 
cfaMmintoaptoparpaaUen  with  IC|^  lo  the  tables    The  caMiaf;  taUa  oo»- 
riib  of  an  oHoaf  ftane  of  wood,  cormd  on  iU  upper  aorGKc  aith  a  thick 
•liDct  of  anMOtb  copper,  harin;  at  it*  ttdoi  t«»  b«n  ntfcta  «t  Ibo  lliicfcnna  of 
tba  iMattdad  ptala,  tluir  dittanco  nBioder  haof  rrpiliatd  tn  die  propowd 
breadth  of  Aa  plate.     An  inai  reUra  of  coaridenUe  wevht,  nmiifbed  with  a 
bandiaaiaacbmiLmtiaeaadi*  iion  nleta  at  eaa  aad  oilba  taUe,  b  eaada  to 
ptai  ovcatb*  mdicd  metal  wbcnMmMd  upon  the  tiU^  ia  oider  tofonn  it  into 
a  plat*  of  tmifonn  thidneaa.    Tbit  auaiaU*  jaH  deteribod  ia  oatd  oaljr  ftr 
osMv  plala  giaai.  tbot  IW  bUwi^  being  to  tbafie  *a  to  need  no  particnlar 
dtaei^uoa.     In  peefarinf  iba  tnaUtiali  fae  plala  glaai  tbey  aac  fint  raduead 
t*  powder,  wcU  mixed  loftcilKf  aud  colciaM  ia  tbe  InUiiig  finnac*  befere 
datoribnl;  tliejr  an  ihtn  TFinorfd  a)  ouiiUy  aa  ponlble  into  die  inehin;  pota 
prrriouiity  hoitcd,  anil  uiUt  b«in(;  mrflfd,  n'Mch  fcncrnllj  rcqnirei  nboai  (en 
noun.  t)ie  beat  ii  coalinunl  si  iti  iitmoBt  degree  till  thr  metal  becomn  |>rHVrtl]r 
tian ;  it  in  liicn  ladled  Train  itie  pott  into  tlie  cUlenu^  wlilch  are  then  drawn  out 
on  pnijrclin):  li-(i)|^i,  and  convened  to  the  caiting  table,  ortr  which  Ihejr  ar* 
■Ufpentlcd  by  the  crnnc.  iknil  by  nir<ui>i  of  the  handle*  «f  the  lonp  lliei'  ar* 
incliiivcl  HO  It*  ti)  nllow  llioir  i-Dntriiu  ta  flow  oi>«r  the  labia:  tfie  iraa  roller  b 
then  iiiiniedin.Icl/]ia»cd(Iciidily  ovei  till  nirface  of  tbea»ell«dnietB^«ttoepins 
u(f  tlic  Bi  iprrllu  oil  B  HI  niter  mto  Iruugh*  pliu-vd  at  tb*  rfdea  of  ibe  laUe :  ana 
wbpn  iliu  [ulJcr  rcHclii'i  the  ruiiliirr  extremity  of  die  taUe,  it  ii  cscpedilMiailj 
lowered  on  n  treuel,  which  prevent!  stA  intertrring  with  the  plate,     lie  Optra- 
lion  of  cantiiif;  i«  perrurTiicil  lirforv  tliv  iiioiilli  of  the  aanoalng  oven,  in  which 
it  ri-moiiia  <ti|iiiar(l  Itr  a  inodetnU  licnt  for  fouitem  dajx  tbe  heat  banc  »  bat 
■utfcretl  Id  lUe  away  u  i^iuluiilly  u  pmiiblc.   Wlien  quite  cool  1<  (•  withdraws, 
carried  lo  th«  iiiit^-nxiii<<,  «>u>iiin«d,  and  <:iii  iquare  b^  a  glatiar'i  i&anwnd,  oad 
ti  then  ready  Tor  the  npemtiona  of  f^inilinj(  and  poluhinf;.     The  oallng  labia 
and  treiarl.  at  nlio  ilie  crane,  ore  all  mouulM  Upon  wheelt,  for  Ibo  eonreniene* 
■if  rriTioviiiL-  tlirin  fruin  uriv  aoiioaUng  ftirnae*  to  *nalher.  Wben  pbte  ghaa  ie 
made  by  Uowjnfi  initrod  of  eaitinsc,  after  the  matoiab  hare  been  to*oA  ta 
before  deicribcd,  and  become  tine,  the  further  adnuuiou  of  air  b  petnnlcd  Iqr 
cWng  all  llie  opriiiiij;i  of  tliv  tuinuce,  and  evoty  iMnx  b  lofleiVd  l«  ronaiii 
ataliotiary  for  nine  or  ten  boun.  Thiif^sdualenoliiiabaiDeen  found  MdtauntT, 
to  mabU  tbe  mctted  g\aa  to  adhere  ■iiDU'iriitl]'  to  Ihe  blowing  pipe.  Tbe  moo* 
of  Uowing  plnlc  glaai   groAily  rewmbtci  thai  lued  in  iho  manufMtora  of 
table  clan,    except  in  tlie  ijuantity  of  metal  fpitliercd  on  ihe  Idowiag  pipc< 
wbJdi  IS  umetiniM  neatly  lOOtbt.     When  plate*  of  lb«  laijeal  ne  ar*  to  ha 
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formoil,  Ihc  meUl  ii  gt»iluBll}'  Ulowu  Btid  worked  into  tlic  form  of  n  ejlimJcr, 
Ttliicli  ii  cut  opra  »t  una  aide  ultli  n  pnir  o(  (Iic4in,  utid  Ilia  tutl  glow  u  tpKsil 
on  a  bfftlcd  flaor,  covprvd  n-itli  u  tliick  ittatum  of  Hnd,  and  from  ibciicc  u 
tpccdily  conrrvod  lu  llie  uiiii'alini;  fiiniiu'i'.  In  griiiditis  plad  glais,  iwq  pluUi 
arr  alwuva  gioiiiiJ  logcllier,  one  brlnfc  imbedded  in  ploHU'r  of  Pvi>  upait  a 
uLlc.  whiiit  tbc  oilier,  alio  imbedded  iu  pliutrr,  »  placed  u|)on  the  fomivr.  and 
being  loudi-d  uit!>  ^eAl  vcighU,  ■>  movnl  uiliriiciiily  bul  jiri'lly  qiiiokl;  over  It* 
mirrter.  Siiitd  mautened  plenufiilly  villi  natcr  i*  fiuni  tiin«  ta  linio  sprinkled 
belTci-ii  tbe  pioln,  and  ^ndi  atvay  all  llic  jirutnitieiicei  of  the  glua  until  both 
idittri  lr«unii>  »iioolh  and  (von.  Ai  thi'|;ri>idiiig  |irucrcd>,  atiiid  urgrvalcrliiic- 
ncu  i>  ciiijiloycd ;  uiid  lowordi  the  concluiion,  it  ii  cxchonjied  fareinory,  uliu  uf 
varying  Iiuciicb.  As  by  griuding  tbc  lurlkci!  u  ruugliencd  and  rcndcried  Jn- 
cap'oblo  of  tniiumittln^  (li«  r«y*  of  light,  il  lirconiei  nvctwsr}'  lo  mtore  it4 
luttre  by  poliibiiig,  which  ii  poformcd  by  rubbinz  the  lurfacc  with  a  UmA  <it 
wood,  covered  oil  the  lonrr  udc  with  a  wuulh'ii  I'lulb.  Thr  wurkman  kcept  it 
■uiiiitird  with  fiue  nuliiiliinK  iiiwdcn,  u  tripnli  and  jiutty,  chanjtinu  ftum  cuono 
lo  fine,  ■■  the  paliiliinK  advancci  lo  a  concliuiun.  'I'o  rcgutai«  the  preuunt  a 
■piiiipng  pull-  M  put  oil  (he  b>clc  of  tbo  blui'k,  t¥liii:h,  being  tMnt  to  a  curve,  i* 
(upiioi  u-d  from  iho  ceiling  of  the  iratk«hop. 

(il.AlSS,  (SotVDLt.)  Aiimploiilicate  ufpoluBuor  loda,  which  uDilnprrfvct 
teliibilily  in  boiling  wsln  M  nome  i>r  the  ^-I'livrnl  jirniH'i  tiii  of  toDiinoii  glut. 
In  the  liquid  itjitf.  it  may  be  upplicd  to  elulh  or  wood,  fur  the  purpote  ot  icn- 
derinc  (hem  incoinbuniiblf.  In  fact,  by  t)ii-  «viiporatiua  of  the  wairi  in  vbidi 
it  II  dIunUcd,  H  liiyi-t  of  n  lubilancc  capable  of  fiulng  whrn  li^aird,  u  dcpo- 
■ilcd  on  th«c  bodiet,  lliut  prolecli  them  fiom  Uic  cuutoct  uf  alt  nccctsoiy  fur 
llicir  cuinbiulian.  I'liu  lullnwitig  ni-euutil  of  it*  niwiuriKtiire  uid  UM»  j* 
dariv«d  Cram  a  iiaiiilulimi  by  Profciioc  Rcnwick,  of  iLd  TraUi  dt  Chmi* 
appliqut  mu  Arii,  par  M.  Duma*. 

Preparation. — Soluble  gla»>  ina^  b*  oblaiucd  \tj  dlitolnnf  |iur«  alic^  obOuncd 
bynrccipitaiion,  in  a  bailinz  Milution  of  couttic  potu**;  but  thli  proctM,  beinj; 
boUi  inconvcnicnC  ond  cmtly,  cannot  be  nmctiicd  upon  n  large  leale.  Wlivn 
Mnd  and  cnibonale  of  jiolaHa  an  heat«l  tosnlber,  tile  carbuuic  acid  b  ncTer 
vholly  drivrii  ol)',  cuvpt  wlipii  tli*  aand  I*  in  •xcnuj  but  the  vhtd*  d*  tliv  car- 
bunio  oeld  may  be  cxuellcd  by  addiiiK  powdend  ehaieoal  lo  tbo  nuKIure,  iu 
■wli  proportioii  thai  tfie  carbonic  ucid  of  tbal  port  «f  th«  orhooaU  which  w 
not  docniTijioiiod  may  cneet  wlih  n  ■ufflcicnt  (luanlily  of  carbon  to  cnnxK  II 
■uCa  cathonic  oxide.  In  tlili  way  the  rilica  fint  fonni  n  lilieDle  in  the  propor- 
lloni  coulaiiied  iu  coitiiBuu  via**,  and  drire*  off  l)io  aptiruprialu  riluivalcnt  «f 
carbonic  arid ;  tlicii,  at  a  nij{b  beat,  lb*  mt  of  Ibc  cubonate  ol  )iota*w  i* 
dfcoinpoicd  by  tlie  caibou.  the  carbonic  oside  nc«p«i,  and  tbe  petMU  tbu* 
frtvd,  vitliei  kiiblimvt,  or  coinhliirt  « iib  tli«  glut  alnadjF  (bnotd. 

The  tnnd  (freed  lioni  lime  and  ahimlno)  and  cflrbonate  nf  potouo  (pearl  oili) 
*iTD  taken  in  the  proportion  of  2  uf  tlie  laller  to  3  of  t)i«  former,  and  to  IU 
part*  of  prarluili  and  \i  <4  tnnd,  4  pnria  nf  cliaicaol  atn  added.  A  lei* 
JHiiiion  of  ciiarcoaj  muil  not  be  taken ;  on  the  contrary,  if  the  fonn  of 
pobuli  ■iiiployvd  bo  not  lUJlicirndy  ¥"'">  "  I'l'')!''^  prujKirtiun  uf  ehwconl 
Riaj  ba  adnalagMUily  eniplottd.  Tliit  >ubatnnce  ncccleralct  Ibe  fuiiun 
of  th«  gliM*,  ind  MpanUc*  from  il  utl  the  cnibonic  acid,  of  wliicb  llicre 
would  othrrwiw  rmiain  a  »u»ll  quaniiiy  llmt  would  hnvr  an  injurliKu 
•BmI.  In  other  rcsptelo,  tha  hudo  preeoulium  thai  nre  employed  in  the 
inanufachit*  of  coPMiwa  ^1»m  an  lo  b«  ob*erved.  llie  mUciiak  mu*t 
be  IImI  w<JI  mixed,  dtm  trtVUi,  and  Anally  molted  in  a  glut*  poi,  iiaifl  the 
man  became*  liniild  and  homogcneoui.  The  mrlicd  niilter  ii  Inktn  out  nf 
lliv  pot  villi  an  iron  Juille.  and  the  |<ut  is  then  lilltd  wiib  fri-tli  frit,  'lliirty 
pound*  of  |H-*rliuh,  i.'i  of  >und,  and  I^lb*.  of  |iuwilrTtd  charcoal  may  M 
lakfii  for  a  charije;  wilh  thii  quantity  ibc  heat  muil  be  continued  be  five 
w  MX  hoiin.  'liie  crudu  gbui  tliu*  obtained,  i*  uaiiidly  Ml  of  air  bubbles; 
it  H  «•  katd  a*  commoM  glaa*,  of  a  hUckiali  pny  colour,  and  IrantpArmt  at  tJi* 
ed*M;  wnDCtlnic)  il  boa  a  colour  aptxoiwbinK  lo  whitfnm,  and  at  other*  1* 
yeilwwUi  or  Toldiih  -  Uiwr  are  uidtcalutiii  limt  the  <iuantity  of  charcoal  kat 
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MM  Ufn  iaffl«I(iU.  ir  it  bo  oxpoawl  for  kmiw  vnkj  to  ilia  klr,  h  undHj^ 
■light  dwngM,  wbkh  ntlbra  lend  io  impTove  than  injure  U*  iiaaliilrf.  It 
aUneU  ■  liul*  raoiiUn*  Inm  ih»  air,  wUch  iloiily  pen««raM  iu  mm,  wIUmmI 
dimgiog  tl*  afgicptiM  or  ili  appfnaot;  k  manly  cmchai  >ad  «  tti^ 
effiontocoOT  appear*  u  in  Mriaoe.  If  it  be  expoMd  to  but,  aflrr  ii  hav* 
WiiUfgtn*  ibi*  elungfl,  ii  twelb  Vf,  «wing  lo  the  taeajM  of  IW  aifiicoui  miuter 
it  haa  aiMorbed.  In  vedtt  to  prepare  it  for  lolutian  in  boiling  waivr,  ii  mtial 
b«  Teduoed  to  poadt*  by  uamptn ;  If  thit  were  not  doMV  ■>  "ould  dtuolva  lee 
»\ow\f.  Oil*  pnrt  of  elu*  rMoirci  (ram  -t  U  A  «f  vun  fur  ita  a^tka. 
The  wbIw  i)  fin*  ItMtea  to  ebulUtian  in  an  open  boiUr,  tlic  pow4«ivd  glaaa  m 
then  nilri«d  by  d^rtot,  and  miut  b«  oontinually  Mtrnd,  lo  ptevent  it  from 
nil!t«ring  lo  the  banom.  "Die  ebullition  nniit  b*  oontimwd  (hrta  or  four  lioian^ 
uiiiil  no  more  glut  it  diMolvsd :  llie  liquor  will  ibc«  hara  amsad  the  proper 
drgrue  of  eoaetntraliwi.  If  ilia  ebiJIltioa  bo  obecked  bcnm  tliit  itaia  m 
atuiiud,  Mtbonie  add  wiU  be  obMrbod  by  the  potMu  fl«n  iIm  air,  which  will 
produoe  an  ii^urioua  dfteti  far  Uie  aarae  reatoM,  loo  freat  a  qiuntily  of  waUr 
mnM  not  be  «D>pby*4  txt  dnrbiK  the  Im^  avapotation  whicb  will  ikm  bccona 
neonnry.  the  caibonie  add  of  (be  water  will  leadily  combina  wiib  th«  pntaaia, 
and  caiua  a  pivcipiuijon  of  (h«  iiliea.  When  the  liquor  bcoovnea  too  lliirk, 
befon  the  whole  of  the  via**  ■■  diuolved.  bailing  water  miiit  b«  added.  Wben 
the  lolution  hai  acquired  the  coniiiipoco  of  rymp,  and  a  diniiil^  of  1.34  lo 
1 .25,  it  it  (ufficiviitly  cuiiMntrali^,  luid  fit  (or  uk.  Il  ii  tben  permitted  to  reM, 
in  order  thai  ihc  inioloble  jMuta  mny  bo  dcpo*ilod ;  wUle  It  i*  cooling,  a  p«llkl« 
forint  upon  tli?  Burriicv,  wliiih  after  a  time  ditupean  of  itarlf^  or  may  be  iod>»- 
inlvdt  liy  dtprvnlng  It  in  lh«  tii|iiur.  Thltjpeluola  begin*  to  appear  during  tbo 
rbullitioii,  and  indicutn  iti  concentration.  Whfs  ibe  crude  gla«  ia  of  ■  prapat 
cDQipDiitiou  it  containi  faul  i  fen  aaline  intpuiitiea^  and  bo  Mlphunt  of  potaa* 
■iuin,  il  may  b«  traalad  In  the  wny  we  have  daecrlbtd ;  but  if  it  coataln  any 
notable  proportion  of  ibeae  lubitnneei,  they  muil  b*  tepanted  before  it  la  dia- 
•olved;  ihli  atpnration  may  ba  fflbeud  la  iba  following  mannert — Tli«  pow> 
dired  gloM  i»  expoeed  l«  IM  aetion  of  tlie  air  (or  Ant  or  four  «c«lu,  duriu 
wbich  time  il  muit  be  &rr{umtly  Mirred;  and  if  il  run  into  lompa,  vhicb  wU 
happni  in  moiti  wralhur,  tlicr  mual  br  broken  up.  The  glaM,  aa  wc  haT* 
■tal«4  attracts  niaiilura  from  to*  air,  and  the  foraWnmbMaDotaailbar  aejMtMa 
or  effloreecc.  Il  then  beoomo*  eoiy  to  reoDore  uiem  &am  tbe  ^Ma.  It  ia 
■priakled  wilh  water,  and  IVeqaeiitly  stirred.  At  the  end  of  three  hour*  Um 
bquor  It  romovid,  It  will  then  contain  a  pan  of  all  the  laliac  tmmiriliea,  and  a 
lilUe  of  Ibe  allicote  of  potnun;  the  powder  ia  again  to  be  woJined  with  frcah 
water.  Soluble  glaat  thm  treated  readilr  dUaoKu  in  builing  water,  and  the 
tolntJon  leaTva  nothing  to  be  deaired.  To  prcarne  it  in  the  liquid  ftom  no 
particular  core  ia  ncoemt}-,  a>  trcii  after  a  long  ipaci!  of  time  il  nndtegoea  na 
perceptible  change,  if  the  nolutioa  have  boen  properly  nnrpartd.  The  only  pre- 
nautian  il  not  to  allow  air  loo  free  on  acoeea  to  U.  A  atmilar  pcodnct  may  ba 
obtaiatd  by  luing  a  carbonaU  of  anda  SnMead  of  one  of  potataa.  la  thia  catct 
tW9  parte  of  the  loda  of  tlic  thnpi  i>  required  fm  one  of  lilico.  Tbia  glaM  baa 
die  aamc  propcrtici  oi  the  other,  hut  la  more  rnluiible  in  iti  tiiei.  The  aolw- 
tiom  of  llieie  loo  kindi  <4  glatu  niny  bo  mixed  in  any  proportion  wlialaver, 
and  i)iit  BiixlUTo  i*  more  tecviceuhlc  in  lome  cuci,  (noti  cither  of  tli«m 
teparaiely. 

iVcgwrfiM. — Soluble  glau  foriiii  n  viti-id  talalion,  which  when  conceatralad 
beconua  turpid  and  opolcMect:  it  hu  aa  alkaline  twie  and  renoiioa*  Tba 
aoliiiion  mixe*  In  all  proportloni  with  water.  >Vhea  tbe  denaliy  «f  ibe  aolia* 
lion  il  I.SS,  it  roncaia*  tieorlv  S9  per  otnL  of  glait :  if  the  coMeaMtJoa  ba 
carried  beyond  thit  rmiitt,  it  bccomei  ao  viidd  lliat  it  may  be  drawn  out  in 
tbread*  like  molten  g'ui,  Finnllr.  ihv  liquor  paaaea  to  the  floto  ef  a  eltraoua 
matt,  whoB*  fracture  it  eoncholdui;  it  thrn  rotcmblea  common  gtata,  except  in 
bardneu.  Wheu  the  aolution  ii  npplied  to  other  bodiet,  It  Sriai  rapidly  at 
oomnen  temperature^  and  formi  a  coal  like  a  vamitli.  Soluble  glaaa  when 
dried  doci  not  undrrgo  any  perceptible  change  when  exposed  to  Ine  air,  nor 
doM  it  attract  from  it  either  OKiiituie  or  carbonic  acitt ;  neither  liu  the  caiboiiie 
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acid  or  th«  BUnofphcTV  tnir  well  tnatktil  •ctioti  on  the  CMiMnttkUtl  nhilien ) 
but  when  ■  oorTfDt  of  cubonic  tcid  a  paM«d  through  lli«  wlnlion.  ika  gltM  H 
daeompsatd.  nd  hjdnto  tt  dliea  itwmud.  But  a  watk  MhUoo  beoMiiM 
linbM  on  tnionm  to  Ibe  air,  and  ia  alur  n  time  dcconpoadl  vtioUy.  Whas 
llie  itlaM  a  iiBpurr,  aa  «lll«r«>c«ii«a  Ii  (atmri  lAtt  a  aliila,  aliich  may  b«  p«o> 
ducad  ailhvr  fcy  tha  carfaonatc  and  tiypcmilpbale  ot  pautat,  or  by  cUetida  of 
potaaiium.  SoluUs  glaM  diMotrta  fradoftUjr  Httliout  miduuin  in  boiling  wataj 
but  in  cold  •atFT  tha  aalmtan  b  ao  alow  ■>  to  have  led  to  a  bcUrf  that  It  doaa 
not  dliaolve  alalL  It  boircTfr  never  bcrnm**  entMynitotuble,  except  whcM  it 
CMitain*  ■  nnioh  Uiget  proporlioii  of  tilica,  or  wlicn  it  u  nlstd  villi  olhar  bodian, 
meh  at  tha  aarthiv  malalllo  osidtt,  Ac.,  wjik  *lilck  double  or  trijsla  aalta  an 
formed,  ai  la  the  oa*e  in  the  OMnnon  glawwi  Salable  glHa  vhick  bat  bcoi 
expom  to  Iba  air,  and  li  aftwwwdf  ttttminad  to  Iba  Mtiau  «f  baab  fwaUaiaid 
entkt  at  irtt,  attd  mtlla  «r>lb  difflcnU)r ;  it  ihm  lean  about  13  per  cent:  of 
jtt  wd^ht.  It  tbtnfore  coolsini^  enu  «ben  lolid,  a  emiidMaUa  quantity  of 
water,  wUcli  It  doM  not  tea*  wbMilm^y  dried  by  cipoiun  U  tha  aJr.  Ak«liiil 
preeipiiatoi  it  imallattd  fto«  ila  tohilMii  in  noicr.  Wbcn  tb«  tebtlka  ia  con- 
ecotttited,  but  little  aloohol  it  tvquirad  for  prenpitatloBj  nd  it  ii«ad  not  be 
liiglily  rtctilkd.  Pur*  aolnhle  glaia  may  tbrrefor*  be  aaailv  obtainad  from  an 
hnjnire  aolutioD  by  the  uac  of  alnebol.  The  alcohol  beiM  aodtd,  the  gciatinoua 
precipitate  Ia  pi'imiiwd  to  witle ;  the  niMmatMii  Uquor  ia  dacatittdL  lb* 
predpiuic  odiccicd,  npidlv  ctirrrd  after  lao  addttien  ti  a  liula  «oU  water, 
and  tubjpclcd  to  prmurr.  '  In  Uulb,  howavw,  ihii  watiw  la  Uteodad  with 
aoma  Iom,  foe  eTvn  oJd  waur  will  rapidly  diuohra  Uw  faacipatatad  gleu  in 
<oD>e<|uenM  of  it*  miuuW  divBion.  Hie  adda  decmiBWB  tba  aolutiou  of 
gbus.  Tliey  aba  aot  apon  It  «ben  aelfd,  etyaialfag  tka  nliea  la  the  form  of 
poDclvr. 

Uirt. — The  propectiei  of  loIuUe  gloa  Gl  il  for  numennii  and  rtiied  applica* 
tluiit.  It  ha*  beeu  uoed  in  ih*  (licuUv  of  Uualch  u  •  MOMia  of  tafety  hmn 
Hr*.  All  wtti  of  ngMable  nuLtlrr,  wood,  mtten,  b«np,  linca,  |afar,  &t.  are, 
at  it  well  known,  eombuitible ;  but  in  older  that  they  iball  bum,  two  condition* 
are  rrquuilc,  an  elevstrd  temperature,  aad  frn  conlaot  *f  air,  to  ftimiib  Ibo 
uxfgen  n*caa*ary  for  their  tranffeminlion  into  water  and  carbonic  add.  Whan 
oiuc  tet  en  fiie,  tbcir  own  etnnbuttion  d«T«)op*  tba  heat  neoHaary  ta  keep  ua 
the  ehenlefll  adion,  provid*d  tbey  be  in  oentact  with  afa.  If  dcjmnd  af  nKB 
contact,  and  mido  rod  bol,  ibey  wili,  it  it  true,  yidd  iaAtnunaUe  relatfl*  pr^ 
ilucU,  but  tJie  carbon  which  ia  Mt  will  not  burn,  at  it  ia  dcpriTcd  cf  air,  and 
tliiit  ilia  cntnliiitlion  will  itnp  of  ItAdf.  Such  i*  tbr  port  nich  aO  the  flxed 
fuiihle  lolu  arc  capable  of  perfbrming,  if  tbcy  be,  in  addition,  (Oi^ond  ot 
lubvianoM  incapable  of  vielding  ibrir  oxygen  at  a  low  i«d  beat,  to  tatbtr  coibea 
or  hydrogen.  Theae  lalti  Bioll  ni  the  vegetable  matter  beeomn  bnled ;  ibvy 
rorm  upon  it  a  coal  impenetrahle  to  the  air,  aad  cither  pnTeai  altogether,  <v 
limit  it*  coRibuition.  Th*  ^Mtpbale  and  borate  U  amiBOiua  hare  nich  a  di«- 
tacUr,  but  Ibev  are  n  readSy  adable  in  cold  walar,  m  ta  U  liable  to  etgeetioM 
wlucU  oonnot  be  urged  ogainal  toinbt*  gtao*.  AMwingh  aduble  ghnia  of  itodf 
a  good  preaen-atiTe  ttmn  in,  it  MUt  the  otjtct  beUiT  when  it  it  tnixed  wilb 
anolhet  incombualiUe  body  in  p«vdnr.  In  thia  can  iha  aoltiiMo  of  gte**  acta 
In  tbeaamc  muiner  aa  ike  ofl  arpaiotcri.  The  aevcral *oat«  baremoro  body, 
l»coin«  mora  aolid,  and  more  durable ;  and  If  lb*  eubttaBe*  whicb  it  added  M 
of  proper  ()iuJity,  coognlato  by  the  action  of  fire  into  a  •troiigly  adbeaive  cnuL 
Clay,  wbibiig,  calcinrd  bocM*,  powdered  riMOi  Ik.  nuv  all  be  rmployod  fn 
this  purwat ;  but  we  cannot  yet  ny  witli  certainly  wliieh  of  Ibren  ia  to  ba 
p(«(me«.  A  niistiira  of  day  and  whitinit  appear*  lo  be  better  ibaa  eilbef 
u*cd  aepantely.  Oildaad  weici  lorm  with  aolidJe  gt*ai  a  vny  lolid  aad 
adhaiTC  MM*.  Lilbaffge,  whidi,  with  tha  gla**,  makn  an  eauly  fualbia  nU- 
ture,  don  not  give  a  pnduct  fined  fbv  «aatng  wood,  a*  the  iMxtun  conttxt* 
h  dnrbc ;  l(  tlirntforr  eneka,  *nd  ii  •«Nily  aeyarated.  Plinl  glaia  and  cnida 
tobihle  giam  ore  eicclUnt  additiowb  Ik  latter  ougbt  to  ba  aspoaad  lo  iha 
air  after  it  ii  inilici'iied.  in  otdrr  lo  atlraet  tndtture.  If  it  be  aiiiod  willi  tba 
tohiUun,  and  a*  tlicn  applied  to  any  body  MliBt<v«r   U  in  a  ahesi  time  fNma  a 
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«aatlag  ■■  h$x6  m  •Mie,  mhkh,  if  tb»  giM*  be  of  (;doi1  tp»\iij,  b  tuutttoribk 
b]r  aiqKMure.  and  reuMi  fire  >dm[rablT.    The  teante  of  iron  and  had,  Mupme, 
fluor.  iiuv  all  be  emplojred  mth  lolublf  elin ;  bill  pxpftitoc*  alonr  can  decula 
which  of  thno  mbuaiWM   la  bMt,  Mid  In   whal  proponioK  Ihcy  an  to   b« 
tnploycd.     W«  thmld  adn*«  ihoi  (Ii«  Grtt  ooa>  miouU  al"ar*  be  a  (iinpla 
•elation    of  (h«   gUa :   and    thai   a  Kimilor  aoliulea  b«    appbed    over  cimU 
eonqioipd   of  ili  mlxluro   wiib   olhar  nibtUnc**.  paiticuliffy  «bcn    iwch  a 
oval  U  iin«rcii  and  roagh.      The   bal  named  BUbatsBCM  ibim  a  aolid   aad 
dnnibl*  MUing^  trhieb  lulTwr*  no  diangt  \ij  tacpoaara  to  iha  air,  doM  not 
imrolve  any  great  expcnir,   nod  ii  readSy  amlMd;  but  in  mder  tiiM  fi 
may  not  Cul,  MMiealar  can  ia  to  b«  taini  boin  in  mpuing  and  cmplojr- 
tag  >L     In  order  I0  cam  wood  and  oibar  bodio*  with  il,  the  lolulinii  miM 
be  made  «f  a  pui«  ulai^  for  otlicrwue  it  would  efltcmoc  a*d  Anally  Cdl 
cd*      Howi-rrr,  a  wnall  dfgrM  of  isipiirily  ii  not  IftjariotH,  aJlboogh  aAer 
a  fovdnvi  n  ili^ht  offlcrrMcanc*  wUI  appear:  ihii  tnnv  w  wathcd  off  bv  waUr, 
and  wilf  oM  ihow  itulf  a  looond  time.     Vfhtm  a  durable  corering  1*  to  be 
MrpUod  to  w«od,  tooUranff  a  loliitian  mmt  not  bo  enaploycd  at  flnt;  tar  in 
tfci*  CMC  it  will  not  be  nbaoibtd,  wilt  not  dirmlaeo  ibo  olr  ftont  tha  unrn, 
•■d  In  «oiuoqueD«e  wiB  not  adhere  aiToiigly.    It  i«  a  good  plos  to  ruli  tlia 
bnudi  Mv«ra]  tlmra  over  the  aama  plaor,  and  not  lo  iprtad  the  coating  loo 
ligliily.    For  the  Ital  «oat«  a  more  eoDcrairated  ntulMn  may  be  employed  j 
itlU  it  miitt  not  be  loo  thick,  and  miut  be  iprMd  u  rr«iily  at  poatlbh.    Cacti  ccM 
niiut  be  ihorau^hly  dry  beforo  aiiother  Ix  appllfd  j  iind  ihti  wQI  laic,  fa  warm 
and  dtv  weather,  at  Iceat  twcnty'faur  hoiin.     AAer  two  houn  the  toot  appnn 
ta  be  dry,  bul  b  Mill  in  a  ilate  lo  bt  nlVued  by  laying  on  another.     Thr  aamt 
inconvcntene*  wiD  ibcn  nitw,  which  oocun  whra  a  ihiok  coat  of  a  ccaoaitratnl 
•olution  it  applied ;  the  ooat  will  crack,  and  doca  not  adhere.    T\m.  bowever, 
ia  only  the  cimc  when  potaMa  b  lb*  but  ot  the  ^an,  be  that  Ibmed  fnnu 
aoda  doei  not  apjicnr  to  emek.     In  applyinf;  lolofaw  ^Ib»  U>  the  woodwork  of 
the  theatfv  at  Munich,  10  per  cent,  of  yellow  clay  {ae^reT}  wa>  added,     .\ltcr 
■iit  mnntl1^  ihe  roat  hud  tuffcrvd  bul  liltte  change ;  it  wai  damnged  only  in  a 
fcv  placM  ivhrr«  it  had  need  of  (oma  repair.   Thia  oro»  ttma  a  ihoH  lime  only 
having  bMci  allowed  ttM  the  preparation  and  applioalioa  of  the  chuii  and  they 
wara  therefbr*  done  without  pToper  alKBllon.     When  thii  mode  b  ecopluycd 
tv  prtatreinft  a  thcilr*  from  lire,  it  b  nut  toough  lo  cover  the  woodtnwk,  it  19 
alao  neeeiuiy  to  preaerre  the  tcenery,  which  ii  ttill  more  e^ipoied  lo  dwifEcr. 
Neeie  of  the  mHhodt  yet  propoeod  for  Ihb  ptiqtoee  apfwua  an  advantagMtit  u 
tulnble  gloai,  for  it  doei  not  act  upon  veyielalilc  nxUlcr,  aiid  caaiiildcly  Alli  up 
the  epaoee  bolweon  the  thread;  it  &xet  iticlf  in  llie  neb  in  nich  n  wav  thai  it 
enonot  be  wparotod,  and  iiicrvMC*  iho  duialiility  of  the  fabric.     Tbr  lirmnpM 
which  it  givei  to  ttufft  di>n  not  injnn:  them  for  me  ai  cnnoim,  brcniiao  it 
doca  not  prevent  Ihmi  rrom  bring  eoiily  rolled.     So  fat  ai  the  |iaii>ltn|t  "f 
arcne*  it  oonoemed,  the  glim  foemi  a  good  ground  for  tlio  tuloxiri.    Tu  ]mv- 
venl  the  chnngea  which  tome  eoloun,  I*r\iiixaii  blue  nnd  lake  for  imlaiiee, 
night  undtTfo  from  the  alkaline  matter,  il  will  he  Dcoeuary,  befora  painting, 
to  apply  a  enat  of  diitn,  and  then  one  of  wliiliiig.     There  Is  no  great  diOiciilty 
bi  Bpplring  aolublo  gUui  to  dotht;  atill  thii  optntion  ii  nol  loeuy  aa  might 
at  Itnl  no  intoned.     It  i>  not  niflicient  to  coat  or  dip  them  in  ibe  aolniioii ; 
they  rtill  rrquwe  after  Ihii  operation  lo  bo  nil^ecUd  10  pceuarr.    This  otiject 
Might  perhipf  be  be«[  alioincd  by  paving  them  bciireen  rollcra  jitunged  bt  the 
aohuion.  When  a  cloth  li  only  coated  wiin  lolubla  ^oai,  and  jnil  into  the  Arc,  It 
•ill  rtmoin  Incanduceni  aflor  it  ii  taken  out.    'iliia  b  not  the  eatc  when  it  ha* 
been  jiropcrly  impregsated  with  llib  aolutioo.    A  ttiltbttlv  purpme  ii  KUiwevMl 
in   ihn  cB>r,  vhrn   littum  kta  barn  addod  t»  the  aolutlon.    Tlia  ituff  fai 

aing  yield)  lo  ihr  nhiinkTng  of  the  Mixtoiw,  and  bMome*  intcpatable  from  JM, 
kb  b  the  rertric  of  wliat  liappeni  when  il  ii  a|>plied  lo  wood.  A  aiugh 
Kn  of  liihorrr  in  fine  powder  !*  aufllclvnt  (or  fouiteeri  pari*  of  oonemtmtej  _ 
juar.  Soluble  gUua  ii  capable  of  many  other  applicalinu*,  and  poiticulaily  aa 
a  cenient;  for  Ihii  nie  it  n  ■iiprrior  lo  nil  ihoee  wliich  ha**  hilbtno  bean 
«iMplo|'«il  for  milling  broken  gla«^  porottoln.  &c     It  may  be  UMd  in  pbte  at 
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gbt  or  ialngJMi  la  tpplyine  eoloiin^  alibinii^li  whin  nnplojcd  by  luelf  It  ioe% 
■IM  mak*  »  larnbh  Mdi  will  frmwt*  lU  InuispaMnc;  wbcti  in  contact 
•illi  air. 

OLAUBEK  SALT.    Tht  Mil{iivU«  ot  «od^ 

GLAZIKG,  mHm  iifrirpncUwd,ciiitn*oH  dweuttittjrof  alt  thenridMtor 

{lata  mwralMtural  for  wmdowi,  togrtWr  wiih  filing  t(  in  •*■!■•*  bjr  mvan*  of 
radi  Mid  ■  uvffing  «t  pally ;  iMo  Um  fomiii^  of  cM«aa*nu,  and  woiria^  tlia 
glaoi  by  hunit  of  lead  futoied  lo  ouUUb  fnmM  of  iron.  The  omiI  ancient 
ipcdn  at  cloniv  "^x  ■■>  ttead-imk,  u  our  ntintnotii  callipdiola  anil  ntigiuii* 
hou*n  iliiraxUiK  dNaonjInM ;  an<l  fldn^  gloa  In  Ir^on  (hunra  i>  otlll  con- 
tinnod  (n  the  hiiic  dMcription  or  buildiiifii.  The  butintii  of  a  (rkatf.  If 
ocuuidtrtil  in  ili  mmt  nmple  openitions.  c««*isl>  in  tlttng  al'  itia  variou*  kind* 
of  gloM  manufnclurii^  niiil  uld  into  tatbn  pnvlcnuly  prrpa/td  l4  rt<:rii'u 
thana.  The  n«hc(,  m  Ihcy  are  nov  made,  bav«  a  noovc  m  rrbMe  tewmti  mi 
the  b«ek  of  thrii  orou,  and  rtrtii^  ban  aida[i(vil  to  rocf  ive  the  glaM ;  into 
theM  rcbauii  Iha  glaaler  aiaeily  Ala  tb«  wpuru,  which  he  bed*  In  a  compD- 
aition  called  potty.  Ilie  putty  caniiiU  cf  naunded  whiting  heaica  uii  wMb 
llnieFd  oil,  and  •»  kneaded  and  votked  legellin-  ai  to  make  t,  Inuf-li  ooJ  itwf 
(Mui  erment,  and  ia  «f  gftai  danbQitjr ;  ihia  tko  sUaier  coloun  to  nut  the 
•athea  h*  may  liBTe  in  ha»d:  if  ibay  are  otHsnion  deal  nahe*.  the  niitty  i*  Mt 
and  iiied  a>  fint  mann&etured  i  but  If  (hay  ai«  maho^ittny.  il  i*  nlotireil  with 
(>chre  till  it  approachca  mor*  nMttv  Ihat  ol  the  aaikea.  In  icbiiiiE  windon*  the 
cotaur  of  tlip  f  liu*  U  Ihol  on  which  the  ^realeit  buaniy  ia  ^veii  tn  the  Wtirk  ; 
and  to  HTocI  Ihi*  aucoeufiiny,  many  ddbtenl  raanubetorir*  liare  htea  nto* 
lillabed.  The  moit  utiud  kind  of  window  ^ot*  now  employed  by  (be  Klaxien  w 
colled  crown  giftu ;  It  ii  picked  and  dirided  at  the  nianiifitctory  into  (he  eovtral 
diSereMt  kittdi,  which  om  known  aa  fini,  arcandi,  and  third*,  and  which  pot^ 
lioularly  dniotp  ihp  qtialiltra  of  (ho  aaTerol  kind*  oTgiw*.  the  linl  btinK  known 
oa  brat  crown,  the  i>e:il  in  quality  wcond  crowi^  and  the  Utt,  lliirdt,  or  tliird 
crown,  ill?  price  of  nub  raiying  ooeordiiig  to  the  qitality.  The  |Ibm  >*  in 
piwci  catlcit  tableii  of  about  Aree  f(«l  in  dianwtor  c»th,  and,  when  ulecled 
uBil  pick^  u  above,  they  are  packed  in  cratn,  tvetre  of  audi  tablet  beli^pwt 
in  cKh  cralo  ttt  beat  dan,  ftftcrn  In  the  aecondx,  and  eighCeeii  in  the  IblMi. 

Orcm  glu)  it  Bnolnrr  of  theac  (peciet,  and  whidi  ■  gTcally  iw  demoDd  for 
ill  the  purjKNn  in  wiiirh  odour  li  iM  to  partiealaily  aought  liic.  Tliia  wrt  of 
iloaa  is  lord  in  the  jtlannj;  of  tbe  window*  of  coU^et,  OMO  for  p«cn  aad  bM- 
nouita.  to  which  it  is  found  to  answer  overj  nuTpote :  it  ii  net  nteve  tb«i  one- 
half  thir  colt  of  the  erawn  gUa*.  The  ireen  gMa  appeon  lo  hai-a  bten  the  iau*t 
ancient  kind  mode  we  of,  a*  most  of  the  Tnli^ta  remottiiBg  In  itw  old  win- 
dow* Approach  rnry  neeriy  in  their  ipialily  lo  what  ia  uow  oold  wndtr  iJuit 
doignaimn.  TIm  gloilcn  alto  prepora  (bw  crown  glan  m  oa  to  produce  on 
cjiaijue  cllecl,  l«  prevent  the  ineonvtaieoca  of  bdni;  overlooked ;  it  ia  tcdiiuaaOy 
called  cround  glon,  which  li  doI  iinpraper,  inaaniuc^  at  it  is  r«i>dered  opoijue 
by  rubtiingg  away  the  poluh  from  <d^ila  )Uif*ee,  tn  do  wliidi  ik«  ghialer  uket 
carw  (o  liave  the  sheets  n  panes  of  glui  brmijchl  to  their  proptTiite;  (h«D  they 
are  Uiil  doin  imoothlv  a*  well  n«  arm,  litber  on  a»nd  or  an^  oIImt  iiibetaMe 
wiiich  i»  adapted  Id  aJmil  uf  It*  Iring  aoearelyi  he  Uion  rub*  it  witli  mikI  and 
water,  or  oiiirry,  till  the  polith  M  oonuiletriy  retMOVcd;  il  u  then  wntbed, 
dried,  and  (topped  into  the  window  fur  wlijeh  ■(  waa  ptvpotML     Then  woa  a 

rive  of  gloas  mode  at  Venice  oriwinally,  whieb  waa  mattufadurfd  wholly  Cur 
puipotr,  and  !*  now  t« bo  ann  in  many  ooontiag^Mnta* and  old  bunUinp: 
its  general  appcMwneo  prcacntcil  an  uneren  *Ut&ee^  afpeating  al  thoi^b  Menled 
all  over  with  wim,  leai-iag  the  intcrrciun^*ho|tealn  tbafaMoTlccongM.  Thai 
f\aM  WR*  ntyikickandatrong^uiditef  the  Jeicriptieo  known  a*  pMe  glHii 
It  i*  now,  bowerer,  generally  •nbttitnlrd  by  the  Round  oowti  gUok  A  nij 
befUiliHil  pUle  gUia  is  nMUiufartured  by  llic  Brisuh  I'tale-Glos*  Conipanr,  at 
Ravratcruft,  in  t^uicntliire,  amd  «l  tlicir  drpA«  in  Albion•plac^  Ixmdea,  plate* 
of  every  sue,  up  to  those  of  i-ny  grrM  dinieiuinn^  ouiy  be  oblauiMi  tha 
tlikkntu  rarying  from  an  ci|>hth  to  a  quarter  of  nn  ineb.  Tlw  cbeapwt  Uud 
«r  ghviing  ia  ilie  old  UiMoed  ooode,  in  smtll  (qoarBi  ef  iho  diunond  or 
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rhombiii  ehspr,  t^'(^)m>ra1ly  cnll«i1  auurriri,  nliirh  arc  fixed  in  Ttbulfd  Icadra 
tinrit  in  nutbuildin^,  cotLa);ci  and  in  iciTnc  kind  of  chuivh  windowiL  Th* 
lead  for  [hi]  purpi»c  i<  cosl  nriil  dranu  tUrough  nil  iniilniinent  rallod  a  gtuier'* 
vicr,  wlui'li  Ktv>'>  it  the  cxacl  form  ifquirrd,  mid  jii'rffcu  Ihc  gronvoi  fur  tbe 
rcMplion  of  Ihc  auBrrics.  Thcio  IcacU  being  cut  to  llic  proper  knf^lii,  iJicj 
arc  toidernl  (ugi'tiirr  «t  lb«  tii((<ni(iclluni,  Tliia  nietat,  which  is  uied  ic>lr*d  of 
tlip  orOH*  linr)  uf  iiuihci,  ii  >o  lofl  na  to  bn  ruily  bt^nl  Khcrc  iha  fjotnt  i>  Icfl 
in  it  for  the  flatt,  mid  to  be  brut  up  again  (o  tiicloic  the  clui  after  it  ii  tn- 
■crt«<l.  Window  lighU  uf  lhi«  kind  nrv  furllivr  >trciiKiVifii«d  bv  rntical  ar 
harixnntnl  ban  of  iron  of  vood.  nccurcd  (o  ihcm  by  bondii  of  Mail  twlaltd 
around  the  bar.  tiluii-ri  now  cut  all  llicir  gluii  nith  a  diamond ;  wbctM^ 
formrrty.  nn  Inalnimriit  wm)  made  ua«  uf  for  thr  pur^ioiir,  ntl1«d  a  groaiig-ina. 
Till-  diiimond  uied  by  f;Uzieri  Ii  Ufl  in  iu  natural  (Into,  or  oith  lu  olMtrard 
coat ;  when  iHiliihed,  it  ia  uitd  lu  lose  ita  ptoperty,  making  a  jirrtfcl  fncture  of 
Um  cluai  ><  It  fixed  in  lend,  and  ireiirod  liy  a  fcrrulv  li>  »  linndli'  ot  haid  wood, 
and  n  Died  liy  drawing  the  diamond  point  over  the  glixu,  »tTai(;hl  linen  being 
rHected  by  tlie  aniilance  <J  a  Mraight  vdgt,  oIbu  of  bard  wood.  The  olhci 
hMiIa  imrd  by  (he  glailer  chiefly  conaiit  in  "  nlopning-knivc*,"  for  iiprfudiiig 
the  putty  over  Ihc  edgei  of  the  i;laii  and  rebate)  of  the  frnmn ;  in  "  Wking- 
out  tuolt,"  which  are  ttrolic-bnckcd  knitei,  capable  of  bruriiig  lliv  bluirt  of  a 
liaiiinwr,  and  uud  in  clearing  out  the  old  puliy,  or  tiinkinj;  rrpalr*  ;  al*o  jn  a 
pitir  of  composdet^  a  three-foot  rule^  and  a  few  other  common  tooti,  tbe  luci  of 
which  require  lio  cxpluialioD.  New  wuhee  iliould  alwaya  be  primed,  that  ia 
pnmtt<d  oiicn  ovor  before  they  arc  glaxed,  ai  the  putty  thereby  htddi  much  mor* 
firmlv  lo  the  work. 

Gl.UBl^  or  SrHEKK,  in  Geometry,  n  loltd  figure  deacribvd  by  the  revolutkoi 
of  a  (cmieircle  round  iU  diameli-r.  which  rcmaini  unmolodi  or  it  may  ba 
dclincd  ai  a  lolid,  bounded  by  a  nnlfurni  convex  lurfBCC)  which  IS  tn  CTcrr  part 
ocjually  diiCant  from  a  point  cidlfid  llin  centra. 

GLOBE,  in  I'raeticail  Malhcnintici,  an  artificiBl  ipherc,  on  which  arc  reprc- 
tcnled  llie  counlriei  and  «eiu  of  our  *«rlh,  or  the  focc  of  the  heavcni,  the  circl«* 
uf  the  Hplwrc,  &•:.  That  with  the  parts  of  the  earth  dvllnealed  ittioii  at  b 
called  the  "  Torretlrinl  Gtubc,"  and  ihal  with  tbe  roii>t«1lationii  of  the  heilTcai, 
the  "Celeilial  (J lobe."  Theic  globes  arc  moiuiled  on  ftomei  with  olber  appcir> 
triianci"!.  Tlipir  prinripal  uw,  betide*  eerving  m  niiigni  to  ilistingniih  lite  oilt- 
irard  pnrta  of  the  eortli,  and  llie  litualian  of  tlic  fixed  jilnm,  ii  lo  illuilratc  the 
Toriuiii  phrnuiiiena  arising  oui  of  the  diurnal  motion  of  the  earth.  T'he  globe* 
commonly  uied  are  cuiiHiriicIi'd  of  plnaler  and  paper  in  ihe  following  ntaiiDcr; 
n  wooden  aiii  ii  provided  aomewliat  leai  than  the  iniended  diameter  of  the 
glo1>e,  and  into  the  extremilin  iron  wirei  ore  driren  for  pales ;  on  thia  axia  ant 
applied  two  hcniiiphericnl  utpo.  formed  on  aaphvrical  wooden  mould  by  pmlitig 
leieral  tbeeti  of  paper  on  (lie  mould  one  over  the  other  to  about  the  IliickneM 
of  a  crown  jiicce,  and  ciiuiiig  lliem  Ibrough  tlie  middle  when  they  an  dried, 
and  ilipping  them  olT  tlin  mould.  They  are  now  applied  to  the  polea  of  the 
aii*.  and  the  two  ed^ei  are  sewed  together  with  pocktbrtaiL  The  radtmntfl 
of  the  (•lobe  lliiii  IhiiI,  tliey  pr<icvvd  to  utrvTigtlieti  it  and  nalia  U  ngidar.  It 
orderto  do  tbia  the  Ivo  poles  are  hoipcd  In  a  nicUllic  wmicifcle  5  the  ail» 
inlitnded,  and  a  pisitrr  tiiadF  of  whiting,  traler,  and  glue,  well  iii<.'or;>oiiited 
toj(ethrr,  ia  daubed  all  ovit  the  ttirfacp ;  in  proportion  si  the  plaalcr  ii  applied, 
the  ball  i*  turned  round  In  the  icmicirelc,  the  edge  of  which  patei  oil' whatever 
ia  auperfliiotia,  and  bryunil  (be  due  dimeniioni,  leaving  tliv  reat  adhnring  in 
plaeej  that  ore  >hort  of  it;  the  ball  i>  then  art  to  dry,  o^er  which  it  >i  aguia 
•et  in  ihe  semicircle,  and  frcih  plaater  applied ;  and  thus  they  cvntlniio  to 
apply  frrih  compoaition,  and  to  dry  it,  till  the  boll  every  wbvrc  accurately 
loacbM  the  ■emicirclc,  in  wliich  atalc  It  ta  pcrfecllv  anmnlK  and  rcgalar.  The 
next  thing  ia  lo  paste  the  map  un  it :  in  order  to  tnil  the  map  ii  projecltJ  in 
•ereral  gotta  orgtiaapM,  all  ••!  whicli  Join  accurately  on  xiit  Hitrfac^.  and  cdv<t 
the  whole  ball.  To  direct  tlic  upplicalion  of  lhe«e  gorei.  Unci  arc  drawn  by  a 
•emicirclc  nn  the  turface  of  (he  ball,  dividing  it  into  a  number  of  eqiial  pana, 
tscretpondinj  to  the  number  of  gOTcf,  wd  iubdividiii£  thoM  sgain  auwinUy 
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I  thaw  of  Ih*  cwca.    Tbe  ptpcr  that  p*>l«il  on,  there  teomia*  iMliii^  bat 
colour  and  ulitminiite  (be  Acibr,  biiiI  to  runiib  il.  llie  brUer  t»  rt^i  d!»t 

id  moiitur*.    Th«  g1ob«  Itwlf  thai  tntihMl,  ia  MUfwndr  d  in  a  bran  mcridUn 

rilh  OB  boUT  ctreic  and  ■  miadmil  of  ohiladp,  and  tbrn  filled  inUi  ■  wooden 

.riiois  wMcb  ia  rapporttsd  b;  the  legs  oT  tlie  franw. 
siifjor  Hnlkr,  O.L.  ba*  eoatrind  a  naw  amngvmfnit  of  iho  gtobn,  lo  whieh 

~!  hu  Ktvon  ihc  name  of  &a  ttaiaaohttt,  and  whicli  fornu  Uic  tubjtct  o(  \he 
KM  en^aving.    The  nleitial  globe  coiuliti  nf  a  hollow  gi*t*  apbctr,  on 


wbich  are  deptttod  tha  (tan  caaitituting  di*  rarioua  coiKUDaiiona.  Thiiipfatra 
b  fl«iUl«d  with  bmu  circle*,  rcprtMulinc  ilic  niuiiuxiiaL  U>a  f«ltplie,  th* 
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f  coIiirM,  and  tlie  polar  circles.  Tlie  glau  iphera  leptratet  at  the  equinoctial 

I  two  hoinisplierfi,  lor  tlie  purpose  of  admitting  within  it  ■  teRestria]  g 

wliicli  is  iiianiititciurcd  in  the  usual  way :  tliis  globe  U  eUo  furnithed^ 
brass  dri-les,  nliich  are  adjiiatublL',  to  represent  at  pleasure  the  meridian 
the  horizon  of  nny  assigned  place.     The  axis  of  the  globe  passes  thrnugfa 

'  ii])lirre,  and  supportx  both  in  a  itrong  brait  ring,  which  mi^  be  I'itber  atla 

to  a  stand,  and  made  to  rest  upon  a  table,  or  suspended  from  the  ceiling 

!  rmyrn,  witli  a  counterpoise  w,  as  represented  in  the  engraTiiig,  which  will  re 

the   construction   clear  nlicn   compared   with  the  following  references. 
repreteiitd  tlit  eipiinuctiala,  wlicrc  ilie  two  liemiapberical  gtsssei  ffff  a»  un 

J  and  from  wliicli  the  declination  of  the  stars  it  to  be  measured ;  e  repTcseoli 

^  of  the  colurcs,  an<l  /  one  of  the  terrestrial  meridians ;  h  one  of  the  polai 

eies,  and  m  m  the  laign  brass  circle  or  general  meridian,  in  which  the  appai 
is  suspended  by  ilie  poles  N  and  S,  By  ilie  cosmasphcre,  oa  we  have  desci 
it,  the  pii'iilion  of  the  earth,  aith  respect  to  the  fixed  stars,  may  be  bIidm 
any  i;iien  time;  and  liy  placing  on  the  eeleslial  B]iliere  palclies  to  repri 

I  portions  of  the  sun,  moon,  and  planets,  the  |iosiIion  of  the  earth  with  re! 

to  these  liodles  niay  also  be  rcjire^ented  with  facility ;  lience  many  of 
Bstronoiniciil  phenomena  arisin;;  from  the  position  of  the  earth,  with  regai 
the  other  bodies,  can  be  familiarly  ilhislruled,  and  numerous  useful  prob 
readily  solved.  Hut  to  pxleud  its  usefulness,  the  patentee  has  made  arra 
menls  for  removing  the  glube  from  the  interior  of  the  syslcni,  and  placing  i 
stead  the  sun  and  planetary  nysteni ;  and  by  this  means  the  relative  poaii 
nf  the  planetar}'  borlies  may  be  interestingly  represented.  He  has  likewise 

-  vidcd  brass  gradiiiiled  circles,  by  which,  when  ihey  are  altached  to  the  cel< 

sphere,  (he  nature  of  the  varimis  aslrunomical  and  nautical  problems  depen 
upon  pphcricnl  frigoliomctry  may  be  pleasingly  explained. 
!  GLUE.    A  tenacious  viscid  substance,  used  chiefly  for  binding  or  cemei 

pieces  uf  wood  together:  it  is  usually  prepared  finim  the  ciiltings  and  pai 
of  hides,  and  from  the  hoofs  and  horns  of  animals.  Fur  this  purpose 
materials  are  first  steeped  in  water  for  two  or  three  datt,  then  well  washed, 
afterwards  boiled  to  the  consistence  of  a  tliick  jelly,  which  is  passed,  while 
through  ozicr  liaaketa,  to  separate  llie  grosser  particles  of  dirt,  bones.  Sic  froi 
and  iben  allowed  to  stand  some  time  to  purify  it  farther;  when  the  remaii 
impurities  have  settled  at  the  bottom,  it  is  then  melted  nnd  boiled  n  sei 
lime.  It  is  next  nourrd  into  flat  frames  or  moidda,  from  which  it  is  taken 
pretty  hard  and  solid,  and  cut  into  sqnnre  pieces  or  cakes,  and  afterwards  d 
m  the  wind  in  a  coarse  kind  of  net.  This  is  the  ordinary  method  oFprepa 
the  common  ehie  for  carpenters'  work ;  but  some  few  years  back  Mr.  Vard 
of  Caniberwell,  obtained  a  patent  for  manufncluring  glue  from  bones,  wb 
as  clieniists  have  long  knoii'n,  contain  neatly  one-liaif  tlieir  weight  of  s 
gehiiin,  besides  a  considerable  portion  of  fat.  The  glue  tlius  obtained  !•  . 
to  he  of  very  superior  quality. 

In  iheenpravinp  on  the  next  page  o  represents  a  scclion  of  the  principal  ve 
of  Mr.  Y^rdl<.'y'^'  a]ip.iratus,  which  is  in  the  shape  uf  a  sphere  or  hollow  gtob 
!;renl  ni.ngiiitnde,  and  made  of  cast  or  wrought  iion ;  Clipper  should  nol 
iiMcd,  as  gihitin  has  a  powerful  aclion  upon  that  metal.  Tlic  first  part  of 
piocesa  ii  to  ch'anse  tlie  bones  by  immersing  ihcni  in  a  pit  or  cistern  of  wa 
u  here  they  are  to  remain  about  twelve  hours ;  the  water  is  then  to  be  drt 
'IF.  and  fresh  water  added  la  them;  this  operation  maybe  repeated  sevi 
llmpi,  to  get  rid  of  the  adhering  dirt.  The  water  being  willulrawn  from 
bones,  a  solution  uf  lime,  in  llio  proporiinn  of  one  bushel  of  the  earth  to  : 
liimdred  g^dlnns  of  water,  is  to  be  poured  into  the  cistern  for  the  more  per 
clennsiiig  of  the  bones,  and  lliu  removal  of  superduuiis  matters.  After  thre< 
fo'ir  d.iys'  snturnllmi  the  limy  sohitiun  nbould  be  drawn  oW,  and  fresh  wi 
added,  to  get  rid  of  the  lime.  Tims  prepared,  the  bonei  ate  brought  to 
globular  vessel  a  called  the  extractor,  which  is  tilled  with  them  by  remov 
the  interior  plate  which  covers  the  man-hole  b;  this  aperture  is  of  an  ellipt: 
form,  and  allows  the  plate  (which  is  of  a  similar  figure)  to  be  slipped  round  i 
rafiicd  in  its  place  by  turtiing  the  nut  c.  which  draws  it  up  tight  sgoinst 
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nUrior  wrfMcof  ili«sMiulv«lrKtor:  pad  iW  juntiuiM  u«  m*d«  alMig^ 

•y  luiing.    "tht  extnclOT  turio  u|wii  ■  tiorixonul  cfliailriMl  •heft  In  Uw  haU' 

ir>i!<  te;  a*>r-half  vt this  ilufl  >•  niAcIr  lioUoir,  or  coniiiU  «f  a  tfroog  tvln/f, 

wliidi  l>ib«  a1«()  pTOTBsdi  doiiBwnnli  from  ilie  ctnira  of  tbo  vmmI,  (o  cacidaM 

the  *i«em  Imieatli  tW  gnulug  $.  upon  which  ifae  bone*  arc  laU.   TIm  Means  o^ 


'  J 


iiXlj- 


I 


,.  li  Un,  preMure  lu  llio  IimIi,  U  sjiiililed  frant  tl«  boiler  by  turainit  lh« 
f  h,  and,  p«Mitig  atong  itir  pipe  by  llic  •ofcty  valrc  J  Aiiil  ibe  •IbISii);  box 
I  fitUr*  aail  puc«cilt  fint  U  (ha  buUoni  oil  l!i«  cilruior.  llicn  ri»n  tip 
limugh  tho  ^aUn;,  mkI  aniuiiic*!  tit*  boncf,  iinlil  the  tcbtI  i>  ixnnpleUty 
cbargi^d ;  prpvioui  lo  ibii,  bovercr,  Uio  ait  uunloiaed  in  lh«  vvwcl  ia  KM  lid  of 
by  oiwnlii^  lh>  ««ck  I  tat  Iho  alCMn  le  blow  Oitougk  and  afUntnnli  dadag  U. 
Whiui  llie  lUsm  u  ocling  upon  ibchmtta  llie  ntractor  boctoiiMially  ttim*d  fcndjr 
round  by  band  a(  the  wtncn  m,  Ibe  tliaft  of  wbich  canira  u  biiihII  {>iiiwii  tlial  uko* 
into  tlio  Ucth  of  (h«  whnl  %  and  ibo  lattvr  b.'liig  nn  Itic  uiu,p  ilnd  m  die 
cxIracMf,  oonac^ucDlly  givo*  il  a  rotatory  wullcni.  Wbra  at  icit.  ai  abowo,  n 
quantity  of  Suid  s>'latiii  i<  colUvled  in  Ibo  bottom  of  llio  txirMtor  at  o,  froan 
nkirnco  h  ia  diicbargoil  by  ihe  cock  p  iM»  a  inb  btncalh,  afiiT  opininft  Iha  air- 
cofk  I  to  alio*  it  U>  rtin  tdT  Tlui  done,  Umhi  ii  ^ai'ii  aJriiiltnl  Irorn  the 
bnilor  into  Ibe  rxlTMtor  to  act  U|)oa  Ihe  Iwim  ftir  ailoitbrr  bour,  wUn  tho 
uoond  uruni  of  OMiibniKl  lienor  u  lo  br  ibaitii  nlE  When  lb*  prodwcia  tliua 
uUaiard  lin««  heoome  oolil,  ibu  Tat  wbikb  haa  funned  upon  tbe  mrfaco  ia  to  be 
(UTvAUly  mn«nd  hy  kkinmiag,  atnl  ibe  •ejetinaw  poitioo  only  ia  to  be  relurked 
into  tbe  extractor,  by  RMaai  of  a  flmaelal  lh*t  cock  /.  Tb*  alonin  ii  llipn  r«- 
admilttd  to  ibe  extracl^n'  luc  aaDtlxr  tiuiir.  nfii-t  nhiuh  tl  ia  finally  drawn  oD'  inio 
anotbn  rntri  to  itndtCEu  a  u<n|ile  ovnpuiBtiiif:  procCM,  unlll  it  nwt*  M  a 
pMn  eaninleiKy  to  (oliitifr  nhrn  cnld,  previoui  I«  Mhicll  aonic  alum  i>  nddrd 
t*  elarify  it.  When  lh«  jtcUtiii  lua  bccnuio  c«td  and  lolid.  it  ii  cut  out  into 
aquaie  eakoi,  and  dii«d  aa  uiiud  lu  the  open  nir. 

Mr.  BoTan  found  that  <il<e(i  iBuoyhadera  of  dry  uli,  I  ]  inch  ia  diameler,  >cra 
glacd  toj[ether, and.  after  tvvnly-roBt  liMir*.l(^n  muni^.  it  irqulrvd  s  lime  of 
J26Mbt.fbr  ibal  puqnMe,  and' caate<]iwnl)y  itint  lh«   f^ttn  of  adhe*tMi  «a« 
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anal  to  71S  per  niuare  inch  of  nirfacc.  Pram  *  (ulMequent  cxpwimml  m 
lid  glue,  he  found  that  the  cohesion  it  equal  to  40001b*.  on  the  K)uan  iaA 
■nd  hence  infen,  tliat  the  application  of  thii  nitntatice  as  a  cement  h  mof 
tibU  of  improvement.  Gluo  u  frequently  prepared  foi  more  delipate  pBtpgM 
in  the  arta  from  pacchment  or  TeUum  cutting*,  or  from  iainglmaa.  Parcun 
glue  a  madi-  by  boiling  gently  ihreds  of  parchment  in  water,  in  the  propotM 
of  one  pound  of  the  formei  to  six  quart*  of  the  latter,  till  it  be  reduced  to  on 
quart.  'I'lic  fluid  is  tlien  itraincd  from  the  drega,  and  afterwarda  boiled  to  th 
CDnsiatcncc  of  glue.  Isinglou  glue  ii  made  in  the  lama  way  ;  but  tfaii  it  a 
proved  by  diasolving  the  isinglaw  in  common  ipirit  by  a  eentle  heat:  tfci 
prepared,  it  forms  a  cement  much  nipeiioi  to  paste  (or  jomiug  t^V^i  <*'■ 
Etretchiiig  it  on  nood. 

GLUTEN.  A  lubatance  found  combined  with  the  feculent  and  sKchniB 
matter,  which  constitute  the  principal  part  of  nutritive  grain.  It  u  obtaiatdi 
the  larceat  quantity  from  wheat  (amounting  to  the  twelfth  part  of  the  wbili 
grain)  by  knoading  the  flour  into  paitc,  which  ii  to  be  washed  Tei;  fsiititwJ] 
by  kneading  it  under  a  jet  of  cold  water  till  the  water  carriea  off  notbiDK  nan 
but  remains  colourless ;  what  remains  is  gluten :  it  is  ductile  and  elastic  « 
has  some  reiciublance  tu  animal  tendon. 

GOLD.  A  yelluvr  metal  of  snccific  gravity  10.3,  which  i*  greater  thannn 
other  body  in  nature,  except  platina.  It  is  lofl,  very  tough,  ductile,  sn 
malleBblc,'unal(crable  and  fixed,  wlietlier  in  the  atmosphere  or  in  the  heat  i' 
the  hottest  furnaces;  but  it  has  been  volatiliicd  by  powerful  burnine  mimn 
as  also  by  the  oxy-hyilrogcn  blow  pi|ie.  No  acid  acts  readily  upon  gold,  eirtfl 
the  nitro-muriatic  acid,  called  aqua  rcgia,  in  vliich  it  may  be  dissolved,  oca- 
sioninp  at  the  same  time  an  cfll'rvescuiicc ;  but  from  the  slight  ailiuity  of  goU 
for  oxygen,  it  is  precipitated  from  its  solvent  by  the  alkalies,  earths,  and  mat 
of  the'otliL'r  mctala.  Its  precipitate  with  ammonia  forms  a  compound,  wbiit 
dcton.ttcs  with  greut  i-iulence,  as  has  been  already  mentioned  under  the  ajtidi 
FcLMixAtlNO  PowncKS.  Most  metals  combine  with  gold,  increasing  its  hari- 
nesa,  but  considerably  impairing  its  ductility.  For  the  purpnsoa  of  coil, 
Mr.  llntchett  couiiilers  an  alloy  of  silver  and  copper  in  equal  parts  to  bi 
preferred,  and  copper  nione  as  prcftrjible  to  silver  only :  hut  the  gold  coins  d 
tiront  Britain  nre  composed  of  eleven  iiarla  of  gold,  and  one  of  copper.  Gold 
is  luustty  found  in  the  metuUic  state,  dlhough  generally  combined  with  silver, 
copper,  or  iron,  or  all  throe.  It  is  found  either  in  separate  lnn>ps  or  riiihli 
ernfns  amongst  the  stuuls  of  rivers,  in  many  parts  of  Europe,  and  elsewhete. 
The  quantity  in  for  (he  most  part  innifdcient  to  pay  the  expense  of  aeporstini 
it;  but  it  is  thought  to  be  more  universally  diRused  in  sands  and  earth  tliai 
any  oilier  mc'tiil,  except  iron.  Some  sands  afford  gold  by  simple  washing,  thi 
heavy  luclullic  piirficlea  subsiding  first ;  but  when  it  is  imbedded  jn  earths  and 
ntiiiics,  these  sulivt.mces  arc  first  pounded,  and  then  lioiled  with  one  tenth  tt 
ilieir  weight  of  inereurj',  together  wiih  water.  'Jlie  mcreuiy  after  a  certaii 
lime  forms  an  amnlgam  with  the  gold,  from  which  it  is  separated  by  preatun 
ihruu^li  leather  bagd,  and  subsequent  distillation,  (iold  is  seldom  uaed  (a 
any  purpose  in  a  state  of  perfect  niirily.  In  estimating  its  linencsa,  the  wholi 
mii>a  e]>oken  of  is  supposed  to  wei^li  'H  carats,  of  1^  p-nins  each,  and  the  pun 
L-»ld  isi-atleil  fine.  Thus,  if  gold  ih  s:iiil  to  be  23  carats  Une,  it  is  undentooi 
(hut  the  ma^is  consists  of  23  jiarts  of  tine  gold,  and  one  part  of  alloy.  Thi 
i>[iuci[i:il  use  of  gold  is  to  niake  coin,  trinkets,  gold  leaf  for  gilding,  and  gdi 
wire  nnd  tliread. 

(iOLD-tlKATEltS'  SKIN— Tlie  gold-beaters  use  lliree  kinds  of  tnembrants 
viz,  for  the  outside  cover  common  parclimcnt,  mode  of  sheepskins,  is  used  ;  lb. 
interlaying  with  the  gold,  first  the  smoothest  and  closest  vellum,  made  of  calm 
Kkin :  and  ailcrtvards  tlie  [uuch  finer  skins  of  ox-gut,  stript  off  from  the  largi 
slr»i^tit  frut  slit  open,  curiously  pre]>arcd  for  the  express  purpose,  and  henci 
called  gold-beaten'  skin.  According  to  Dr.  Lcwi-s  ihc  prepaialion  of  then 
last  is  a  distinct  business,  practiucd  only  by  two  or  three  persons  in  the  kingdom 
The  general  process  is  supposed  to  consist  in  applying  them  one  upon  another 
by  the  smooUi  sides,  in  a  inoist  stale,  in  which  they  readily  eobere  and  unib 
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iTtbly,  tIMlelung  Ibcm  vrry  cnralully  on  k  fntme.  iCTtpitiit  off  the  fal  and 
I  ■wHer,  10  u  (o  l«av«  only  th«  &■■•  •xtcriw  ni««bnae  of  ths  btntiiK, 
ha  trnma  lima  beating  ihcin  bct>ecn  double  lea***  of  paner,  to  force  out 
irhM  gnait  nay  r«ni«in  in  litpm,  and  tkni  drying  and  prmmj;  Umio.  Not 
^Ihtlaiidiiig  ilie  vait  *zl«flt  to  ntueli  piU  b  b«ai«a  b«Iii«vn  \hete  Alo*,  and 
ha  gnal  Iraacity  of  (ha  tlda»  thoMHtvci,  llicy  yc<  lUMain  ceutiiMial  rcpMi* 
or  tlie  proMM  tot  Hveral  nontlitv  «>iliaui  appMiinf  to  extend  or  grow 

lar. 

G0L1>-BEATING.  The  );oLd  ia  pnputd  lot  Uavci  hy  iiMhing  it  in  a 
latllaad  eniciblc.  with  tooie  iMni,  in  a  wind  furnace;  and  w  )aoii  aa  it  ii  in 
pcffCtct  ftuion,  it  It  pour«d  out  Inio  an  iroa  Infot  Mould,  than  Ibrgad  and 
panad  liptvtan  itacl  wllcrt,  until  they  beoMne  loof;  ribbon*,  at  tlin  ai 
WTiiioii  paper:  each  of  iImm  fibbon*  ii  llian  trot  IbIo  ISO  piaeta,  ami  noh  of 
itrnr  pieota  it  naat  forgad  npun  an  aniil,  till  it  U  ahiiul  an  hicli  tqnata. 
Tbtae  aquaro,  which  woiah  S^  gmini  each,  and  nra  abent  ^  part  of  an  inch 
thicli,  are  no«  well  anneuad,  prFuamtury  to  the  next  opertlioa,  vliich  COMBiti 
riaying  tlt«  pUiaa  of  gala  aharaaialy  viih  pleoae  af  very  flna  vaUnn^ 
bur  tnchci  K|uar(^  and  about  IvaiHy  voUain  laavc*  ara  placed  on  IIm 
I ;  tb«  whole  ia  Ihea  put  Into  a  caae  ot  parchoient,  orer  wViob  ia  inwa 

;  tiaaiiu  ca*e,  »  that  the  packet  ia  k^  iWhl  and  cloaa  en  aO  lUeik 

I U  now  laid  on  a  auootb  block  of  marble  or  metal,  of  great  weiolil,  and  the 

i-ikman  bcgina  the  btatiag  with  a  roundfaofd  bammer,  wrigtiing   lixtaen 

iitidi  1    the  jiAckel  ia  lumail  occjuiottdly  tipnde  down,  and  beaten  IDI  tht 

Ii  mlfndcJ  nearly  to  no  equality  with  the  TeUum  leavea.     Tlic  racket  i* 

,  taken  to  ptecii.  and  each  leaf  of  ^Id  (*  dieided  into  four,  wilh  a  altel 

knife,  having  a  anioulh  but  not  very  aeulc  cd)(e.     I1ic  (iUO  piv<M  thni  produced 

are  Intertaid  with  piccn  of  aninial  mcinbrsBr,  (lee  GotDerATtaa'  Skim,)  froin 

the  intnlinM  cf  the  ax,  at  the  Misa  dlMWiifana  and  in  ibe  aame  mbhapt  bi  th« 

vellutn.    The  beatjog  m  coDlinnrd,  bul  wMi  »  hAmner  wejgfalng  esly  twalra 

Cand),  tilt  ihi>  gold  »  bronchi  to  the  aanie  dinaraMoBi  ai  tho  interpaaaJ  mm- 
ane.  ll  if  now  a|!ain  dinded  tnio  (bar,  bymeniiaof  a  pieeeof  eane,  e«l  t«an 
edge,  the  Iravee  being  hj  thii  lim*  ao  thin,  that  any  aecid«nialnK>iituracai)dni- 
tiag  on  an  Iron  blades  wouU  eanac  ihrm  to  adhere  to  ii.  Tba  2100  leave*  henea 
reiuldng  amMjled  into  tlove  pack rC^  with  iaterpoipilDieBibtaaeaobtforf,  and 
beaten  wiili  tae  flnnhing  hanunar.WBigbing  about  ten  pound*,  lHI  they  aeiMlr* 
an  rxlenl  oqual  to  the  fonacr.  The  faefccto  are  n««  taken  to  pirn.'*,  aixf  the 
gold  leave*,  by  mean*  of  a  caae  inUruDient  and  tlia  breath,  are  bid  flat  oo  a 
Cii^lou  of  laallier,  ami  cut  one  by  one  Co  an  even  *<|wtrfi.  by  a  Utile  aquare 
fraroe.  mad*  of  cane ;  tboy  are  laitly  bid  in  hooka  of  iwonly-Ave  leave*  tiadii 
the  paDcr  of  vbicli  t*  nrevioualy  Mnooiha<L  and  rubbed  aiih  red  bole.  I« 
k«<tp  Uia  gold  from  adhering.  Oy  Ibo  waigM  and  nraanre  of  Ibe  beat 
wnuubt  U»it-ga\A.  it  ii  Ibund  tb^  one  grain  i*  made  to  cover  36%  a^itara  (ncli* • ; 
and  mm  ibe  ipecLfio  xniviiy  «f  the  melaL  logeiber  witb  thia  admeaMremeut, 
it  followa  thai  tba  leaf  ludt  it  ^^  part  of  an  inrh  tliitk.  Tbi*.  however,  ii 
not  the  lioiit  of  the  cxtenaibililyar  the  metal ;  fbr  by  computing  tlia  imfaca 
covered  in  titver  gitt  wire,  and  the  qiunlily  of  gold  uanl,  it  i*  feuM  to  be  «nly 
one^welfih  thai  of  lb«  oold  leaf,  or  (s^s,  pari  of  an  bich  iliick ;  navertbclna 
it  t*  ao  iirifcci  u  (o  exbibtl  no  rrack*  when  viewed  by  a  mlcroacape. 

U0LI>  TIIHEAU.  aaiIiicailrd.oonatiliofaMlk  Ihrtad  covered  villi  mil 
mitf.  It  j«  fcrtn«d  by  paatlng  gold  wire  b*iw*<m  two  mllrrfi  of  turely  peluKwl 
ilecl.  Id  very  cloaa  together,  by  abich  mrani  it  it  rcndtrrd  quite  feal;  Imt 
wiihoul  loiiw  any  thing  of  ila  polJth  or  gilding,  and  beeomca  an  excerdiagly 
tUn  and  fla»bta  thai  it  b  eaaily  Mnin  um  a  iJik  thnad,  by  ntaai  of  a  hand- 
ibeel,  and  m  wound  iqion  a  tfool «  boobin. 

[  GOLD  WIHE.  Tliat  which  b  comnMnly  oallad  geld  wire  ia  in  flw(  nnmly 
plrei  wire  g!U.  The  fallowing  ia  the  proceea  aniployed  fur  ilib  pnrpoae. 
''Int  ail  ingot  of  ttlrer  of  31  pound*  ■•  forged  into  a  cyhodrr  of  about  an  iucli 
diamcier,  whicli  ■•  reduced  by  pattine  It  throu^  right  or  ten  buin  of  a 
"  t  toataa  dtawlsv  ireo,  In  about  three  Tounhi  nf  it>  fomior  diameUr.  It  b 
I  ilad  tciy  eaianO*  all  onr,  to  nnwvc  anr  diit  from  the  fonte,  and  aAct- 
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wanUtut  tbfoogiilbeiiiiddleiiilolwa  iDgob^  each  kboulM  iadiMlvnf;,  wliketi 
an  drava  Araucb  wvttal  m«  bdst  to  ramovo  any  in«i|aaUiiH  ^ttl  by  ihc  Ale, 
an<)  to  reader  tne  mitQiu  ai  iiDOOlli  and  rqunUt  aa  pcuabla.  Ttis  ia^wt  lliu* 
tu  prepared,  it  ii  Ixalod  in  a  churcol  fin :  Uitm  uking  aome  gold  IrarM, 
eaeli  aWit  Tour  liictiM  tqiim  and  wtlgliici;  13  grnlat  t»eK  Ibnr,  »iulit 
tw«Ivr.  oc  lixlcFn  of  ihrni  nre  jmncd.  u  tlie  trim  i*  inUt)d«d  to  be  mote  or  l*ai 
gilt,  and  wticn  llicy  aivjoirird  was  lo  funn  a  tiiisli^  li'af,  ihc  mn4<  arc  rubtied 
nekiiig  lioi  villi  a  liuniialisr,  and  the  Iram  ajiptiod  i>r«r  (ba  ohuU  tailae*  o! 
(be  inj(al  to  ili?  number  of  lix  orer  caeh  other,  icetl  burnUhed  or  tubWJ 
iie<m.  Wbi'ii  ^tt,  tbv  ing«l>  arc  again  Laid  in  a  churcual  fitc^  and  nii*ed  tit 
■  cerlain  d«gc«e  of  boat,  wboii  ibey  are  goiM  over  a  leoMid  umc  laitli  ilto  b^it' 
niiher,  both  l«  adder  tbe  f;aU  more  ptrfccllyi  and  loSnitb  the poNiliinj;.  TIi- 
gibting  GaiAed,  ilw  ingot  u  pnuad  tlimiiKb  twnity  boti-f  of  a  Rtodcnii<-  dr*w- 
ing  itun,  by  wbicb  It  U  rodured  (o  tbo  tbieknoH  of  tbe  lag  of  a  )ncr ;  frvni  ttiU 
time  the  iii||at  lotet  itt  nume,  and  eomnwnoe*  gold  nirr-  Twenty  buico  nxira 
ofalener  iTOnleavN  it  small  enouch  for  the  Mat  iron,  ibv  flii«wb«l<«ar«iliic)i 
lait,  nearcrly  excocdin^  tbo  boir  cA  the  head,  llniih  llie  work.  Eadi  tir»i>  that 
the  wire  i*  dmirit  through  a  freih  hole  it  is  rubbed  o/reih  Bilb  new  wax,  butli 
to  fuciliute  it*  piuMgCi,  and  tu  prvvcnl  the  diver  appMarlng  ibrou^h  lu 

GONIOMKTER.  An  inttrumeiil  far  mcanerinfc  iha  aiiflea  EMmrd  bv  two 
or  more  plonci.  and  cbiidy,  iti  cryiCallography,  to  detmnina  tb<  aiiglva  of 
cr^itallino  tubttaiicvi. 

GOUGR.  Aicnlof  round  Iwllairchuwl,  foe  culdugholr^  tbannelt,  grvovn, 
Ac.  in  wcwd  er  itone. 

OKANiVRY.  A  aiurvhouie  Itir  grain.  Tlie  condniclion  of  tbii  «1ax<  of 
blinding;*  hu  no^  we  bclJcTc,  tectived  that  attention  (torn  the  tcipntilie  bIiIoIi 
the  iinpurtAiice  of  it  dMenn^  'ilie  beit  wbicb  we  bare  met  villi  in  {>ri>il  «o(i- 
■i(C«  of  a  |iUiii  rtclaagolnr  licilldin^.  nbnut  twic  lliii  beighl  d  the  ilii4nnce 
bflWNit  tbe  opporito  walli,  that  i>  'M  feet  hi^b  br  It)  tecl  In  uidili  on  trimh 
Kit,  and  pittiided  villi  numcroui  ait-boln,  dtclinb|{  outwunlB,  lo  prevent  (be 
•nliaoM  of  Tain  or  tuou ;  l'ri<m  vacb  nir-liole  to  a  cornipondiiig  one  on  the 
e^poiita  lid*  it  £m<1  an  Invorted  angular  apcnit  or  fuitor,  wbicu  pettnlla  the 
aur  lo  pua  Ihraugh  unimpeded  bv  the  com  ly^K  >barc  iu  Ai  many  of  tboaa 
eutlcr*  arc  &xm1,  ai  time  are  bolea  lo  ifoeivD  tliv  radi  after  ctMiIng  tb*  htilld- 
tiig  1  and  tbo  cxtromttioi  of  the  holci  are  corend  villi  wire  (taufp,  to  dtlViid 
them  from  rtrman.  The  first  floor  of  tbe  gnnitTy  i>  ilirided  into  a  >eri«i  m  )<i>^ 
peri,  tliat  emptjr  ihcmitlrM  into  out  lai|;e  ^upf«rtlade>tl^ath,  prMid'il  with  a 
tliditig  door  to  rogulat*  lite  paiaito  of  tlie  Drain  into  a  uck  oe  oilier  ivi'eptacle. 
At  the  top  of  tlie  buildiii|[  ia  a  (el^  lo  wbicn  the  com  i>  firit  hoiMed  hy  ■  lackl« 
ur  crane,  and  it  diiGliar|;t>cl  ovwa  «rou  bar  inlsth*  body  of  iba  building,  which 
maybe  continued  until  It  i*  lUled  tothe  top.  t'pon  dnwinj;  off  any  com  at  iho 
bottom,  the  whole  of  it  k  put  into  motiou,  and  ih?  aiiiii;;  uf  ewrr  nan  la  pr»> 
rooted  i  llie  provoM  of  ainnf;  t*  however  continuall}'  golny  (otwaril  llinnigh  tbo 
numcrou)  poMago*  under  the  inverted  |[uttrr»,  tlie  angica  of  which,  it  It  aaid, 
do  not  fill  lip  by  the  lateral  prenure  of  tbe  rrain. 

GRANULATION.  Tin  metliod  of  diriibng  moLnllic  (uhalance*  into  grniiia 
or  imall  particle*  to  fadliul«  ihdr  eombinoiion  with  other  lubiiuicei,  nod 
•ometimea  for  the  purpote  of  mdiiy  iiibdiTiiling  them  by  weight.  Thin  ia 
tlonc  either  by  pounng  the  molted  metal  Into  watrr,  or  hy  agliuiing  it  in  o  box, 
unlit  the  moment  of  CDiigelalion,at  which  tn*tant  it  becamn  converted  into  o 
powder,  Copper  ii  granulated  tot  making  bran  by  pouring  it  thmugh  a  )ier. 
forated  ladle  into  a  covered  VMiol  of  wuer,  with  n  movable  folic  botiom. 
The  small  ihot  nudo  of  an  alloy  of  lead  wtib  ancoie  u  produced  in  like  manner, 
by  pouring  the  liquid  melol  through  a  peilbraled  colunder,  and  alluakng  it  to 
bit  from  a  cunvidcrnble  elevation  tlirougli  llio  air,  which  Cdutot  the  dr«|<*  to 
aatume  a  unherienl  aliape.     See  Shot,  Sai.i>r.R,  &t, 

UHAVIFY,  ill  lliyiiw,  tbe  nolural  lendeiicr  of  bodka  lowarda  a  rentrtu 
Terrtwlrial  or  pnriiculiir  irravit)  it  tbut  by  which  bodlM  diacand  or  lead  towarda 
tbe  otntre  of  the  earth;  tbe  jihmnmto*  nf  which  ar*  u  follows:— I.  All 
cIreuintciTMlrial  bodie*  lend  loaardtapi^nl  which  iaeitbtronunlelyw  nearly 
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ibe  centre  of  m^niluil*  of  At  l^mnjopom  giobe.  2.  In  all  pUcM  t^idiatMl 
fnn  tli«  etniTC  o^  Ihr  nnU  ttie  T'lrcr  of  ^avity,  urtrrii  pnntiu.  i*  n^atL  Th« 
ferMof  pii'ily  U  not  raiinl  oo  all  fuuot  lh««a>th'i  lurfan  for  Ivoitwani: 
fini,  btmutr.  ai  ihc  Mtui  li  not  a  •fhcrf ,  biit «  rnlictoid,  all  jparu  of  iU  Air&n 
■ra  nc4  »i)uHMis>it  l>«iit  itt  otniro;  and  tocondty,  the  srannr  u  difltr«ni  in 
diSlcmit  latitude!,  by  Noaom  «f  variolioa*  in  tbe  nnlriniBal  htm,  ocEaiisned 
bjr  llie  earlir*  TOIalMo.  ibe  Inn-twriu  of  gravity  on  thia  a«C«ual  btJna  aa  l]l« 
imiaro  of  Lho  («itiii«  tt  ih«  Inliludc  3.  Grarily  aSteU  equally  alTbodiei, 
wilho«t  Kfanl  ciiher  lo  Utelr  bulk,  Kgure.  or  matter ;  ao  tbat  in  s  perfectly 
mntialfaig  medium,  th«  innil  cocnp*et  awl  ibe  looamt,  ihe  f>TtalaU  nad  iba 
MUUeiC  bodiei  tMuij  dcaoeml  tbroi^h  an  ecraal  ipaec  in  the  ume  time.  The 
tptee  ihraugh  which  bodiei  <ta  aclu&lly  fall  in  vaeun  ii  ]0|  ft«t  in  tb*  litat 
Moond  of  lime  in  tha  lal<tu(le  f4  l.ondiin,  and  for  olber  portion*  of  time  either 
grtAlor  or  Im  the  ipacea  arc  at  the  fquira  of  the  timci.  4.  GMvity  li  preattvl 
at  the  CMlh'a  mrfaee,  from  vhencc  it  decreoie*  both  ajiwatdi  and  dutinwud*, 
hM  not  al  the  tame  ratio  in  racb  ilircction ;  (be  diminniinn  of  the  foroe  upwaidi 
btuiK  a*  the  Mjunrc  <4  the  diUniice  ^ni  l1»e  earth '>  cenirv  i  eihUtt  downvard*, 
the  eeereaie  ia  in  the  direct  ratio  of  Ihe  Jialaoee  Iram  ibe  ctttUn 

GMrraJ^er  VuirrrMt  Grtnily.  it  tlial  in  can*ec|u*nco«f  *hlch  aU  iheplanela 
tend  to  one  another;  and  iiult«d  all  the  bodin  uti  parliele*  of  mailer  i«  Ihe 
iinirerM  leod  to  oue  another. 

Grarilf,  tprrijtr,  it  the  relalire  cratlly  iif  any  body  or  tubUHce,  eontjdrred 
with  re^vd  lo  totne  other  body  xhieh  t>  otiumed  at  a  atandard  of  («min»i»oci. 
andtliiielanilard  byunirnMlcQaMnlADd  peactteei>rainnnterordi>tiltrd«Dter, 
and  by  a  vety  fijrtunata  celnddeno*,  M  leaat  to  Englbli  [>lii]atupher]i,  it  happen* 
that  a  cubic  foot  of  nalcr  w«)tlu  lOM  oiincc*  avoirdupoier,  and  cuiunucnily 
niMuniiig  (hi*  at  the  epccilic  ciavity  of  rain  water,  and  eooipariiig  all  oilier 
bndiM  witli  ihi\  the  same  number*  inal  expreu  the  tfeciflc  P'avity  of  bodie* 
will  at  ill*  Mtno  time  dsnola  the  weight  of  a  mbU  toM  nf  nicb  bodiot  in  amir' 
du}ialie  ounce*.  Proni  the  preceding  definition  tnny  bo  draun  tho  rallaatni; 
Ian  of  th»  ipecifio  gravity  «a  bodic*-  I.  In  bodie*  of  equal  nufnitnde*.  (he 
weiAc  gravitiei  an  dJTNUjr  aathe  deniilieB,or  ailtirir  Wfaghbk  2.  In  bodie* 
0*  the  laino  >pcci!1e  ttrarilM*,  the  weight!  sill  be  at  the  nugniliidea.  3.  In 
bodict  uf  elfnni  weighli,  the  epecifie  gnritie*  ore  inveraely  ae  the  ningniludM. 
1.  Til*  wel^hU  of  dlllareni  bodiat  an  t*  e«cb  oilier  in  a  eompouniT  ratio  of 
lh<«r  iiugmmde*  and  apotilie  gravkiea.  i.  When  a  body  b  ipeciSeaUy  bMvier 
than  a  diild  it  Iom*  at  nueh  of  ila  weight  when  iiniiMnMl  in  it  »>  ii  evjiio]  to 
the  weight  of  a  quantilv  of  the  aaot*  Siiid  of  e<fiial  bulk.  0.  If  the  gravity 
of  the  fluid  be  gnaler  toan  tkat  of  the  body,  (bee  the  weight  of  the  qiiantinr 
of  Nuid  disploMd  by  ihe  pert  immereed,  i<  eqital  lo  tho  weight  of  llie  whou 
bo4y.  Tlio  «pnifle  gravity  of  aotid  bodiM  i«  laaualty  deteemliied  experiintnially 
by  nKOflt  of  Ibe  "  HydnnUtic  Bolnnce^"  (See  Balakoi  ;)  bat  for 
OKettaining  tho  epecino  gnvily  ot  liauidt,  on  iiMntment  temed 
a  "  Myilronieier  ii  iiMally  employeiL  A  il*een|ition  of  a  variety 
of  theie  iiiilniwicnti  will  be  found  under  th*  bead  tln'RoHnaa. 

Tb«  late  Frofeeaor  Leilie  inienleit  •  »ew  and  tinsuUtly  eiotple 
and  tngenlout  method  for  aioerlaieiing  the  ape^iJio  gtavily  of 
■olidi.  All  ■ubttaneea  of  ibbeltai  aromoreor  Utaporoua;  oitd 
the  pare*  being  Sllcd  with  air  whteh  it  not  eNpellod  when  the  anl^ 
*tance  ii  iinmereed  in  water  cauata  their  ^leeiaa  gravity  when  aioer- 
tained  br  ibe  hydrottratic  balance  to  appear  hat  ihtn  It  really  it. 
In  Mr.  Lodie't  laetbodtUttouieo  of  eiroru  avoided,  andaome  of 
the  retulti  obtained  in  oonuqutnoe  ire  extremely  euriotM.  The 
inauuiiMnl  employed  oonihM  <f  a  gint*  tab*  or,  about  tluve  feel 
kinft,  and  open  M  both  end* ;  the  a-iJc  part  a  h  n  about  faur- 
l«MM  of  an  inch  in  diameter ;  the  piri  b  e  abxil  two-tentha. 
The  two  patti  oomtnunicale  at  6  br  an  extremely  Ane  tlit,  whi^-b 
toR^  air  to  pate,  but  ri'Liina  lana  or  powder.  The  mooth  at  a 
It  groutid  (niootli.  and  can  be  idiut  to  oc  to  bf  air-tight  by  a  toiall 
glata  plate/    liie  aubalann  irhoae  epet-ific  granly  we  with  In  Knd  ia  first 
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reduMd  Is  povdn,  m\iith  ft  Ikm  put  iiiio  iha  «iiU  mti  of  tlu>  lubir  a  b,  whid 
nl4jr  rithar  bt  filbd  or  not.    Thn  lube  bccntf  lliDti  titlil  ia  a  vertical  poaitiva 
liM  tte  narm  put  tawinied  in  ■innuij,  contaiBeil  U  m  omd  vxsmI  <. 
iiill  tbr  mttal  riM  viAb  M  th*  p*^  h.    TU*  Ud  U  t)i<«  UtM  on  Air-tlchl 
a<  A      la  (fail  Male  tl  U  eridcnt  there  b  no  tur  ia  iha  Uihc^  rxcvpt  that 
mtxfd  wilb  tha  powder  in  th*  cuvitir  a  i.      SuppcM  iIm  baiOTneIrr   ni  ilic 
jliniq  to  MAMil  U  ai>  inch**,  and  UuU  tha  Babe  it  lirtt>d  Mrp«eidieiriaHy  upatmti, 
llDlli*  nurcHr; lUniia  in  (beiMtidt  efie,  alapoiat  tli  uiehM,(ar  oat  balfnl* 
ao.)  above  ila  wi&oci  in  tha  «peii  rmut ;  It  it  sviilnit.  then,  lb«l  lb*  air  in 
;ha  iMld*  of  lb*  Vaba  ia  Mlt|Mlad  to  ■  prewm  of  ncMly  half  an  aUMMpbHw: 
and  of  «a«no  it  illlale*  and  nHi  prceiiely  lain  the  met  ft  orijpnalljr  ooouptaA 
llfolloiThloab  IbUtiitM  IhaaMTttdilauJ  loln>c«ll>(iiiU  tliacavity  oA  cwibIm 
jtiit  Ii4ir«ba(  it  did  at  flnt;  and  tlie  caTiiy  b«  now  ounlaiiNng  llie  oUicr  bolr, 
tha  i|aanlit]r  of  ail  in  nth  nf  then  pulaof  Uia  tobviaeqiuL     la  ot)m-  vret4t, 
ihe  quantity  of  air  In  if  ii  pxactly  equal  t»«k»tfo  Mixrd  ailli  ibe  potfdtr  in 
a  6,  and  accupliM  prodwly  ibe  lame  ^iao«  wbicb  the  v^oU  dccudM  A^mv  It* 
dflalaliMi.    L«l  n>  aow  tuppcw  tha  nnidrc  to  be  taktra  out,  and  lli«  aua*  «iqw> 
ijnitnt  r«p«al«d.  bnt  vtib  Um  dimtanor,  llMt  iba  cavity  «A  ia  ftded  with  air 
ooty.     It  ia  obviout  that  dia  quantity  bonff  cccatar  it  will,  when   dilnird  id 
doMble  the  bollt  undar  a  pwaww  of  fiftem  mphei,  occvpy  a  laiipn'  if  tan*,  and 
ihc  mtirutj  wtD  rite,  lai  lu  tuppoaa,  only  to  if.    lliii  ibv  aitniitulcd  air  in  tlw 
Mrrow  tnba  tlm»f»  oonipea  aKaclly  the  tfoca  wbich  (be  wbola  oceu|>ln|  at 
onlinBtT  atntoapbtno  piiwure  i  and  lUi  tjnce  it  tlicirron,  in  the  ona  eaae,  iIie 
cavity  ir,  andm  iJi*  oOmiA     llonca  it  IWom  ibat  tb«  cavity  rd,  wlilcli  tt 
th*  tURVrencc  bclvenn  thete,  i*  equal  to  tbe  bulk  «f  iIm  aolid  mativT  ia  the 
■and.    Now  bv  nurkinft  the  number  of  paini  of  viler  k«U  by  Ilia  narrow 
lube  A  p  on  0  grailualtil  Kale  nUaehad  to  It,  «r«  caa  find  at  once  what  ia  i|m 
weight  of  ■  qanntUy  of  walcr,  wjaol  in  bulk  lo  the  ial>d  Matter  tii  tlic  aand) 
and  by  ccmpariiw  ihi*  wilb  Ibe  wciabi  of  the  aaiid,  >•  h«n  iu  iraa  anoelAo 
gravity.     Aware  that  lema  aolId  bodEta,  aneb  ai  olMtiiaal,  bold  mitdi  eonilenaed 
air  in  iheir  porta,  and  ibat  ftebably  Ibcy  taiain  port  of  tfaai  «vtn  wbrd  iwdnM^ 
to  povdor,  Prafeaaor  Lodie  olmatea  tbe  chaarv*  of  error  arianig  Eroin  iMi 
•ouree  by  conapaiinf;  lh«  dilaUlba  wbleb  takoa  plan  nnder  diilerent  ilp);rr«a 
rf pwunrty  under  10  inchoiand  30  &a  inalanoa,  or  7|  and  H.   Cliarooal.  I'min 
lia  uonMily,  itao  )i{[bt  iliat  tia  lyecific  gmvi^,  at  aaugned  in  iwoki^  itj^itcrally 
aader  0.5  1e«a  tlinii  iutlf  tha  valfbt  of  watar,  or  one  aeventli  Ibe  wcii-bi  of 
diamcind;  taken  in  powder  by  Ibe  ahove  JiatniiBnil  ilcweadailinl of  diunioad, 
ii  one  liolf  HrealOT  tbiit  ihot  of  whinatonc^  and  ii;  of  OMUte,  morr  than  tfrm 
tiDut  heatirr  &an  Am  aimatfy  Amn  rnipptt*/.     Mahogwy  ia  fmerally  ntimalvd 
at  1.3$;  linl  mabivany  uwdoit  ptovot  by  tba  iaatoumant  l«  be  1.69;  wlinM 
flour  ii  1.1U;  pmuMcd  eugarl.eS;  aad  Donunoii  call  3.16:  tlie  l«la|p«m  ttry 
accurately  willi  tha  oonunon  Nlintate.     Wtiliag  pajNV  rolUd  faonl  by  iho  huiul 
had  a  iprcific  Ri>*ity  of  1.78,  ibe  aolid  tnaUer  praeeBt  bdng  laM  Ibtn  OHa  iMrd 
of  the  apace  it  apporMilly  &llo«L    Otw  of  the  UMtt  ceoMrkaUereauItt  vrw  wilb 
an  ap^rmlly  vety  li^l  apaciiMn  of  voleaiila  ariie^  iriiiab  waa  (aund  to  luaw 
a  ipK^Ac  levity  of  4.4.    Thate  iMuht  aia,  bowaver,  given  aa  a|ipraislta«(ian« 
tncre>tv  by  Ibe  (int  iiKlruinFnt  Minatriuted. 

(iKF-NADR  A  IliiiJ  of  imall  bomb  or  abpU  filled  wilb  an  explotirc  cant- 
noiition,  and  liroil  by  a  futce  inicrled  In  ibe  Imeli-bctc^  Tbtir  prlitdpal  nte  ia 
m  a  eloae  uiBull,  it  lien  tlicy  nre  theown  by  hand  Avm  the  lope  of  thin  or 
rampaTti  of  forlreuea,  whence  tlit^  nrv  fre^enlly  tlyled  band  gnwadaa.  lltey 
are  uiuaDy  abcut  three  inclim  In  diameter,  and  weigh  aboM  ibtea  poundt. 
Tleit  employment  in  war  it  not  ao  general  a>  fimarrly, 
owbp  partly  U  the  unentain  action  c^  the  fu••^  whkb  rcB- 
diTi  II  dililDnli  to  aniRira  their  exploalan  ao  at  |«  ptodaea  the 
•nateat  eftcL  To  obviala  tbli  deCrci,  gnaadei  have  baen 
Invented  which  are  firvd  by  neaM  of  a  cap  eoniaiadof  a 
priming  of  Hrcuielan  |Kiii>l(^r  inattad  of  a  liKhted  fiaaer. 
The  anOoxFd  enrrnving  reprcMola  a  laetkn  3  a  |pwi«de 
u|Miti  ihiiprlnciple.    a  the  thell  of  catl-irm  Mppaaed  to  be 
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eoMilMitIbb  inaltM,  kitd  haring  a  ronkal  Mv  into  wUA  W  iron 
«Iit,  (UTTOUBded  by  «  pl(cs  ef  cork,  fi[>  caiil^ ;  iho  Mbcv  cxlntnilf  of  ilie  pin 
u  roraied  to  rwvlie  a  pcreustion  tap,  id  whKh  U  put  •  inull  quanUljr  t.4  ftt- 
niHfon  powJcf ■  TIh  thell  b«big  iht««ti,  it  will  niUinUy  ftO  oo  Utt  heia  o( 
tl>«  pin  pMJMiing  Ml  llMWitiid*;  ilic  dHoiutiDg  povdn  U  kindled  tiy  the 
Uow,  oud  tli«  eaaUoii  ot  tlw  ibdl.  m  well  u  tlia  ihell  ittdr,  M*  ■MUetrd  In 
■U  dlroMkoi. 

Ttw  Mtn«Md  mgnWng  RpreMnti  a  pnooMiea 
band  grenade,  tiitMit«4  by  Capt-  Korton  at  Ilia 
34lb  lUfrlnvrnt.  In  naitructiDn  it  ptwijeljr  tbe 
■(tn*  u  that  of  ihi>  roregoing  amp,  but  ifctre  u  b 
sildition  n  iliecl  cf  brovn  poprr,  or  ■  pleoa  <if 
noiBnMO  doih  lird  lo  a  buitoo,  oo  llie  outirid«  «f 
the  *h*lt,  fermtn;;  u  handla  to  lliraw  it  by,  wad 
fiiidiBB  ill  d«K<>iii,  •«  that  iha  h«*d  «f  lh«  boh 
lalll  iabllifcly  ttrlkr  llie  ([round,  and  ibnr^y  iaietv 
tl>*  axplotion. 

GHINDINU.  A  mceliiinlcal  proonik  In  wlii«h 
crruin  (Acl*  •■«  produced  by  the  atlrttjun  of  Iwa 
Mirfaw*.  The  prooew  of  niniliiis  ii  ot  nleoiii-e 
iiM  in  varioui  iiKclunicnl  >rt*;  and  ^r*^  dillr- 
reocM  txlit  In  ihc  mode  of  Mtidiwtlng  u  Mcordliig 
to  Uie  nurjKMM  far  wliich  it  ii  «nploy«il,  which  ue  rttj  nrird ;  thiH,  in  priwtmg 
corn,  iH*  objr<i  ii  to  r^iluc*  ili«  grrklii  to  an  impalpthle  powder;  in  E'iniliiii: 
ImuiV  it  1«  lo  give  ihcoi  a  cmoin  tigoni  and  polltli;  ooikt  Anil  •olio  nti> 
poHnd  into  tbeir  (caU  (o  promote  i»linMte  coniaEl ;  coloun  ore  fpviiad  l« 
promolo  Ihc  initiiute  laixtura  ot  ih«  oolouriu  mailer  wiih  tht  oil ;  and  eiiiUrjr 
and  looli  an  groond,  tn  imparl  (o  itii>m  a  uiarp  cdrfc  TIm  IhIUt  oprrBtion, 
M  1*  well  known,  ia  prrfonn^d  In-  applying  the  articln  to  be  ^tind  lo  l>>v 
periplifry  <it  a  cylindrical  Uinu  of  am^,  gtitty  l«ilur«,  tovolniig  with  giNtI 
rapidity;  and  lo  rtduco  a)  miicb  aa  pooQile  the  h«at  counnl  by  th«  friciiuii  u( 
itio  Iwo  MtrfacN,  tba  itonr  i>  naiialtd  ortr  a  trough  oontidaiu  water.  Some 
cmotu  eiperisienu  ore  detailed  in  KiehoiMm*i  JonrMl  upon  wii  point,  froni 
which  it  app(«n  thai  uUow  ■<  mnch  mam  cSectlTe  thta  wsler  In  kMplctg  ibo 
Icnpemtiira  low ;  for  in  tryins  to  grind  down  ih*  Itoth  ofa  AU  with  tli«  gitnil- 
aieae  immerMd  in  wal«r,  iWlile  aoon  bccano  too  hot  to  hold,  and  ih«  leetii 
vert  icarMly  loachod,  tnil  by  applying  a  tallow  owdt*  lo  *  dry  nindtlone  a* 
it  rerolrtd,  ao  «a  to  tire  an  even  coating  of  laQow,  ho  wm  maMtd  l»  grind 
down  the  te«ih  rapidly,  and  Ihe  leinperoture  of  the  flla  waa  icarerly  niwd  vniil 
tbe  tallow  becamo  mvlied.  Thii  dTrai  Hr.  Nicholvan  altribnm  lo  ilin  brut 
abMiilinl  M  rendrrcd  lalrnt  in  bril^ing  a  aelid  anbirtaM*  into  a  fluid  uau. 

GItlNUSTONE.  A  flat  cemtlat  ■letie^  rooueitd«n  a  rpindle,  aud  turned 
bv  a  winch  handle,  niod  for  tbe  pinpoae  oT  grinding  edge  look.  In  ditirlcia 
wbm  cutlery  and  «d^a  toda  are  niaBiifaeittrMl,  great  nttmbm  of  tbta*  mod«o 
are  uxd  in  one  building,  called  a  Made  tnill  nr  grind  mill.  Hie  iloae  *ni1ed 
to  fonii  giindrtenw  k  conseord  of  a  coone  tprcjei  of  taadttone.  T)iv  finer 
■art*  cf  itrindttonc*.  aad  what  ar*  caBrd  wliitenlng  or  poliabiae  itonrt.  by  tb« 
'^hH!i<U  cullers,  ore  frooi  diScmil  rocka  in  Iht  uppor  pari  of  IM  grtsi  iMrby- 
•lire  Coal  Svrin ;  othen  ar»  from  Staffordihire,  Warwick^ir*.  ttc. 

GUITAR.    A  nimical  iuurument  with  Are  doable  rowi  or  airing*,  oTwUoh 
that  are  bau  ate  iii  lh«  middle. 

G  VIL  A  regetable  iaicr,  or  ibiok,  tmnaporenl,  laMeleai  Bnid,  which  aom*- 
thnea  exude*  from  eirtala  ip^ra  «f  trtM.  It  ia  nry  adbrafire,  and  gradually 
hardena  wlihoot  loetng  iia  traniparency ;  but  «aaUy  •oActit  Main  wlicn  mol*- 
toied  with  (rater.  Tbs  gum  iwoat  mminoaly  nied  ia  that  wbidi  ia  ptoeureil 
flrom  diBcrtnl  apedn  of  lb*  Acada  In  Egypt,  Arabia,  &c. ;  it  it  known  by 
lb*  nana  of  gum  arahic.  Gntn  likeiriio  exudea  abundanilr  fhun  tlie  cocnnwii 
wild  cherry  tr^t  of  Ibli  country :  il  exiaia  alao  in  Tariou*  plonU  in  the  aiaia  of 
naiicll«f.«»poctaJlyii>lh«rooltMd!tnT«i.  IilameoiabuMlaUiabalbowiwUt 
^^TtliaMt  the  hyadnth  affitrda  Ibt  UrgM  qnaniUy.    Oim  reodHy  iSnoItm 
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la  water,  and  the  lalution,  which  is  thick  and  ulh«iir«,  i«  known  bjr  the  1 

of  mucilage.     It  ii  alao  loluble  in  the  vegetable  aciil^  but  ii  decotn|ioaedby  tiM 

■ulplinric,  nitric,  and  muriatic  acids.     It  isinsolable  in  alcofaol  and  ether. 

uLTN.     A  fire-enn  or  veapon  chiefly  composed  of  ■  barrel  or  long  tnb^ 
from  which  shot  and  other  missiles  are  discharged  Inr  means  of  inflamed  gaa- 

SDvder ;  Ignition  being  effecled  by  the  percussion  of  flint  and  ateel,  or  that  el 
etonating  powder,  tliroiigh  the  inslnimeiitality  of  a  piece  of  meclianism  called 
the  lock,  wliLcli  is  iiKed  lo  (he  lisndle  or  atock.  and  in  connexion  with  the  level 
extremily  nf  the  barrel,  where  tlie  charge  is  deposited.  The  wurd  gun,  how- 
ever, i^  inili scrim inntcly  applied  to  almost  every  spedet  of  fire-smi,  and  a 
UHinlly  ilii'idcd  Into  two  clansps,  namely,  great  gims,  and  amall  ama.  Til 
former  iiiclmle  cannon,  arttlltry,  and  various  specie*  of  ordnance,  that  an 
mortd  on  wheeln.  pivots,  trucks,  and  shdes,  which  are  described  under  ibeil 
teparatc  heads;  the  latter  cluaa,  which  embrace*  muskets,  blunderbuasea,  ear 
bi[ies,  fowliiig-piecps,  and  pisto>,  being  such  as  are  manufactured  by  gna-amithi 
we  pro]>(>te  to  describe  in  this  place. 

The  principal  paiis  of  a  gun  are  tlie  barret,  the  lock,  and  the  atock.  Tin 
following  are  lite  requisite  properties  of  the  barrel : — first,  lightneaa,  tliat  it  maj 
incnmmode  the  pemun  who  carries  it  as  little  as  possible ;  secondly,  atifficienl 
strength,  and  other  properties  requisite  to  prevent  its  bursting  by  a  diacliarge ; 
thinllv,  it  should  be  constructed  In  such  a  manner  at  not  to  recoil  with  violcnct; 
and  totirtlily.  it  should  be  of  flilhcient  length  to  carry  the  shot  to  as  great  a 
■listance  as  the  force  of  the  powder  employed  is  capable  of  doing.  The  bed 
barrels  in  thid  country  arc  formed  of  stubs,  as  they  are  called,  or  old  pieces  ol 
horse-shoe  nails.  About  twenty-eight  pounds  of  these  are  lequisile  to  form  s 
single  musket  barrel.  The  method  of  manufacturing  them  from  tliia  material 
is  ns  follows : — a  hoop  of  aiiout  an  inch  broad,  and  six  or  seren  inchra  diameter, 
in  placed  in  a  perpendicular  position,  and  the  stubs,  previously  well  cleaned, 
piled  up  in  it  with  their  heads  outermost  on  each  side,  till  the  lioop  ia  quila 
filled  and  wedged  light  with  them,  llie  whole  then  resembles  a  rough  circulai 
cake  of  iron,  which  being  heated  to  a  white  heat,  and  then  strongly  hammered, 
unite  into  one  solid  lump.  The  hoop  is  now  removed,  and  the  heating*  and 
hnmnierings  repeated  till  the  iron  is  rendered  yery  lough  and  close  in  the  grain, 
when  It  is  drawn  out  Into  pieces  of  aboTit  twenty-four  inches  in  length,  half  an 
inch  or  more  in  breadth,  and  half  on  inch  In  thickness.  Four  of  the  piecea,  pre- 
pared as  has  been  described,  ore  required  for  one  barrel ;  but  in  the  ordinaiy 
way,  a  single  bar  of  the  bust  soft  iron  is  emplojed.  The  workmen  begin 
with  hammering  out  this  into  the  form  of  a  flat  nder,  having  its  length  and 
breadth  proportioned  to  the  dimensions  of  the  intended  barrel.  By  repeated 
heating  and  Immniering,  this  plate  i*  turned  round  a  tempered  iron  rod  called 
a  mandril,  the  diameter  of  which  is  considerably  smaller  than  the  intended  bora 
of  (he  barrel.  One  of  the  edges  of  the  plate  being  laid  over  the  other  about 
half  an  inch,  the  whole  is  heated  and  welded  by  two  or  three  inches  at  a  tim^ 
hammering  it  briskly,  but  with  moderate  strokes,  upon  an  anvil,  which  has  a 
number  of  semicircular  fiirroRs  in  it,  adapted  lo  the  barrels  of  different  aisn. 
Every  time  the  barrel  is  withdrawn  from  the  fire  the  workman  stiikes  it  gently 
against  the  anvil  once  or  tn'icc  in  a  boriiontal  direction.  By  this  operation  the 
parades  of  the  metal  are  more  perfectly  consolidated,  and  every  appearance  of 
a  seam  in  tlie  barrel  is  obliterated,  'llie  mandril  being  then  again  introduced 
into  ihe  cavity  of  the  barrel,  the  l.itler  is  very  strongly  hammered  upon  it  ie 
one  of  the  semicircular  hollows  of  the  anvil  by  smatl  portions  at  a  tiiac,  tin 
heatings  and  hammerings  being  repeated  until  the  whole  barrel  has  undergone 
the  operation,  and  its  parts  rendered  as  perfectly  continuou*  as  if  they  had 
been  formeil  out  of  a  solid  piece.  To  effect  this  completely  three  welding  heats 
arc  nccesiari-  when  the  very  best  iron  is  mode  uie  of,  and  a  greater  number  for 
tbe  coarser  kinds. 

The  next  operation  in  forming  the  barrels  i*  the  boring  of  them,  which  il 
usually  done  in  the  following  manner: — Two  beama  of  oisk,  each  about  six 
inches  in  dlemcler,  and  six  or  seven  feet  long,  are  placed,  tioriiontally,  and 
parallel  lo  one  another,  having  each  of  their  extremities  mortised  upon  a  ilnii^ 
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MprigU  fiM*  about  itirr*  lut  h% h,  and  iinnl^  Itxed  i  •  ipoe*  of  Ikn*  c(  tout 
inelu*  ja  bA  botneii  the  boruuolal  piec*^  n  tthidi  a  prc«  of  wood  »  uiidi 
to  *lide  Iqr  having  U  pilfa«r  tnd  a  tcnoa  1M  tiilu  a  RMOt*.  irbicli  nina  on  ibe 
laiida  ef  «adi  brun  iluiaifiWnit  it>  whole  lent^k  Tlirw^li  lliit  tMlBj;  pir«a 
a  ilroDg  pin  or  butt  of  iinn  u  dii>*ni  or  tctvur^  In  a  pc(|iEndiciilar  dlnciian, 
baling  U  ita  unper  md  a  round  hulr  laig*  <4idu^Ii  la  admit  tlw  brrDcli  of  llie 
bairvK  wUcli  t*  tMurcil  in  it  by  meuu  of  a  pKCc  of  iron  ll>i>t  •rtva  u  a 
WBdur,  and  ■  vortitai  icrew  pomaag  lliioucb  tli*  upper  ftl  of  ibe  bcJ«.  A 
chain  is  fiutcosl  to  a  ilapl*  on  mi*  tOf  of  iba  ilidlng  place,  «rhi«b  nwa  b«t>*«B 
th*  two  boriioiMal  bianit,  and  fauaig  n^tt  a  uiUcj  at  caa  end  of  the  i^^Im^ 
haa  a  wighl  hooked  on  lo  ii :  au  upciglit  puce  uf  timber  ia  fised  above  iki* 
ptdlay  aaiT bctvten  lb*  emb  of  llio  Imin*,  Imving  itt  uppt-t  end  perionted  by 
the  oxii  of  an  iron  crank  fatniibcd  wilb  a  iquare  (ockcl.  Ibe  olbcr  axia  httag 
iupporwd  by  Ibe  wail,  or  by  a  atnuig  pool,  and  loaded  with  a  btavy  wheel  of 
cwd>tiaii  to  pTt  it  font.  IIh'  axta  cf  thi*  crank  aio  tn  a  Una  with  tha  bole  In 
the  buU  alreodi-  owntioiicd.  The  bertr  bang  Ibrn  fixed  into  the  Mcket  of  the 
craiitt.ba*  it*  other  tad,  prcrioiuly  ««ll  oikd,  intradnoed  into  (be  barrel,  wboM 
breodi  pwl  U  mail*  bal  in  ili«  lic^  of  ibu  bnk :  lb*  ebaln  M  ibon  canwd  ovv 
tlie  Dullry,  and  Uio  wci||bt  hoidwd  on;  tbo  crenk  beifta  then  timied  aiitb  the 
band,  ibe  barrel  advance*  aa  ibe  borer  cult  ili  way  lili  Ll  hai  iiatwd  throngb 
tho  wliotr  Itngth.  Tha  boring  fait  eoiuutu  cf  an  irun  rad  aoniewMl  longer  ihiui 
lb«  barrel,  oar  rnd  of  wbtck  lit>  Ibe  aocket  ef  the  crauk ;  tbc  otSc*  ii  adaplod 
to  a  rj  lindriral  piece  at  leinpert<d  Weel,  about  an  incb  and  a  half  in  lengtb, 
KavinK  it*  aarfKc  cut  «Ae*  Ik*  niinner  of  a  pcrpKual  tcrrw,  wlih  flto  or  tix 
threaO),  ibe  obliquily  «f  wbkb  it  very  wiall :  lh«  bmadlb  of  the  liirroir*  » iba 
Mtno  uitli  tliat  of  the  Uireadj^  and  iheir  ilrptli  luflicieol  lo  let  tbe  metal  ml  by 
tb«  tkrMrdi  Hua  llimugl)  ibrcu  Miily  ;  ihu*  ibc  bli  (tvt*  a  Miontr  hold  «f  lh« 
mela),  and  (iw  ibrtadt  being  tbirp  at  (be  edgca^  Koop  «ui  and  tentove  nil 
lb*  in»qwillilM  and  nmgliMM  ftoM  ih<  iaUde  of  tlie  banel,  and  rendtr  tlia 
cavity  anootb  and  eijoal  ibnngbmiL  A  Minther  of  biti,  aaicti  a  Utile  largrr 
iban  llie  fcrmcr,  are  oAerwarda  ■noctaiively  paatcd  through  ibe  baitol  in  llie 
•ama  wav,  until  tb«  bore  ba*  ac^ind  tite  magnilude  iiiteiidtd.  Ily  iha  opera- 
tion the  barrel  k  veey  ranch  bfatod,  tf piclaUy  th*  Am  tioie  lb(  burw  i>  paaatti 
ibrough  it,  b}'  wliicli  meoiw  it  it  apt  lo  warp :  In  pmeal  ibit  in  «uM)e  meaMmv 
tha  bkrnJ  ia  eovtred  witli  a  cloth  kept  coiulanily  netted,  wlitcb  not  only  pro- 
MrvM  tW  barrel  froen  an  cmcu  of  lieot.  but  llkrwbe  prawrve*  ibo  lawpor  of 
tb«  fait  ftoK  being  dedroyed.  Tlie  rquoUly  of  Uio  bote  u  of  ibe  almaal  oMt- 
■ti|n«aoa  lo  tlie  perfection  of  a  bami,  Inntntarh  that  tlie  grtataM  peMlU*  acm- 
ney  iu  every  Mber  retpccl  will  nol  make  uncndi  for  any  dnIlGkDCT  in  tUa. 
Tbe  OMibed  ue4  by  giintniiliii  to  BKertaiti  tbit  ia  br  a  cylindrkaf  plug  c( 
loiDpcrod  >ttwl  l|!g)ily  pulinlieiU  about  an  inch  in  Ungili,  and  fiui«g  IM  Mr* 
cu<(ly  1  (lili  u  lerewod  upon  the  end  of  uu  inm  rod,  end  ialioduoed  Into  iba 
MI  Uy  of  the  iMtmt,  where  it  !•  inuved  Uivkvardi  wad  lorwarda  i  u"  J  <}■•'  plurea 
where  it  pau«*  wlili  ilUSeuliy  bring  marked,  tlii'  biiriag  bit  u  r(j>i  -4 

until  it  muvei  with  equal  rate  tbrougb  ciery  poiI.  In  farming  •'•  <<  <  ,  a 
Up  it  iDltvdiiced  inle  ibr  bttnet,  and  worked  m-m  lefk  lo  r^hl.  nnd  batk  ^aiiL 
uDtil  ii  bat  niaikvil  Mit  llie  Rrel  tout  tbnad*  of  ikr  »cfew  -,  nnaiher  leot  coiical 
tap  i*  ioUodueed;  and  wbcB  lliia  Itui  curled  il>c  imprmion  of  the  icrcw  m  br 
at  It  it  inltniled  to  g«^  a  ibird  one,  nearly  cylindnui,  ii  made  uac  oC  •urMty 
diffniDg  Inen  the  (Ju^  of  the  bteech  iutemUd  lo  fill  tlia  aoaw  ibu*  (otaiad  m 
ibe  bamI ;  the  plug  ittdf  haa  tli  tcrew  formed  by  iDMnt  uf  a  tctew  pltla  of 
Uoiptred  iteel,  wiib  aereral  frmale  acrew*  cMreMKiiidtng  wiih  tbe  lam  en^ 
plo}'od  fof  fiirming  iluit  in  iIm  banrt4,  iievi-n  oe  ciglii  ibrewl*  Buk*  a  M^eitat 
tcoglh  for  a  plug ;  lliey  oughl  lo  ho  neat  and  tharp,  to  at  Mtnplrtely  lo  All  lb* 
turbf  made  io  iLe  huirl  by  ike  inp.  'I'bu  U>-eecli  plug  ii  llien  Iu  be  cate-bar* 
dtuod,  oe  to  hate  iIji  nirfwv  converted  inio  tlvcl  by  coitrlng  It  wiih  aliavlng* 
of  bom,  ce  the  paringt  of  ibe  booft  of  burie^  and  keeping  it  ter  aomo  time  led 
boc,  after  whicb  it  is  plunged  in  ooM  water. 

The  abovo  ia  tbe  niual  method  of  making  iIm  otounon  hamU,  Mpeolaly  tm 
ftwUog  fueeca;  but  ibert  art  »ome  nilier  methodt  of  aianufaoinra  by  Mikh 
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Hyj  an  ihot^ht  la  be  condiknbly  Infcovej.  Om  kind  at  ikew  wn  calbd  ] 
iwiiicd  bwToli,  sod  bj  lb*  Eagkiib  veritaieii  ■»  Eetnud  oat  of  ths  plaUa  ni^  ' 
of  tlubi.  ni  abATC  d**et3wd.  Foiii  uf  thaw,  of  till  ttM  Already  raratiMivd, 
«M  mjuiirte  to  ouka  aiM  baml  i  one  of  llmi  heated  rnl  bnl  fer  fire  ov  ni 
iKciis',  ii  iimi*cl  llkn  ■  cork-Mrew  by  ni<«zu  of  iLc  hoomrr  and  iui«ll.  tha 
ifinBininjt  put)  bciog  ttpsteil  caocenivFljr  in  the  urn*  tnaancr  iitiiil  ih*  sliuli 
'■  lunicil  inio  B  ifinS  lumiaf:  •  luW,  ibe  dbmolMnr  vktch  corrrsponda  aub 
th«  ban  uf  tlio  icilcndcd  barrel.  Four  arc  Morall;  luffieknt  to  form  a  bartd 
of  tho  ordinary  loiglb,  that  ra  frooi  33  to  US  incbei ;  and  tbe  two  whicli  (otia 
the  bnecb  or  atTangaat  pan,  called  tha  rei&rarMd  part,  ara  contidcmb])'  lliicLw 
thitii  ihuM  vhich  (am  Uia  tnitnla  or  foro  i»K  of  tha  band :  on*  of  iIicm  tubM 
i*  then  «pldcd  to  a  ftii  of  the  old  borrel  to  aerre  sa*  haadb ;  uftrr  which  tha 
Omt  of  Ibe  tpinl  are  wuled  by  hMting  Ibo  tc^  two  or  thi««  (nchci  at  a  lima 
to  B  brigbt  wl^lo  liMit  and  (iriking  ibe  end  of  ii  toTeral  tiuir*  ocaiuit  ibn 
anvil  ia  a  horiMmtal  dirsMioii  witb  ootuideTable  fctor,  wbich  is  colled  jumping 
Uieborrtli  ood  tliebMUgiTm(aribbpurpwaBiacall*d)iimpingha«U.  Tb* 
uexl  ««n  U  lo  Intioduee  a  mandril  Jalo  ibe  canrr,  and  to  hammer  tbo  tiMtod 
poMJon  ligblly,  in  order  to  flaUm  ib«  cidgoa  or  bom  railed  by  iIir  junipia);  ai 
(be  plaee  >hm  the  aprab  are  join«d.  At  aoon  a*  one  piuec  r»  jumped 
Ibrougbeal  lia  vhola  lenglh,  anotner  it  seldtd  to  it  end  treated  in  the  oanw 
manner  until  tha  fbor  piece*  are  imitod,  wbtn  the  pott  of  tbe  oU  bjurel  ia  cui 
off  a«  bcinj  no  lonffa  of  any  use.  The  welding  ia  repeaud  tbrt-ii  limea  •! 
lead,  and  1*  pgrfonned  exactly  in  the  aame  nia&ner  aa  directed  Tur  |>lai& 
baireU ;  and  thenlace  may  aitorwarda  ba  lini>l«d  aomrdiug  to  tbo  direction* 
•trcadj  t^ircn.  llic  adrantago*  of  tvitlcd  batrela  are.  after  al^  •omowhat  pf» 
bttmntic^.  where  there  it  eo  much  of  welding:  a^  ^^  '"  *  *pir«l  forin,  iJm 
welding  it  niar«  likely  lu  ho  dotio  in  a  caroleu  maaner,  or  with  Mxnv  ituper- 
fcclion  in  loaie  pait,  thnn  when  it  i*  a  plain,  ■•  an  obviow  buaineu ;  nor  l>av* 
we  olitrrved  that  tuiiicd  barrela  are  Mi  liable  to  bunt  (ban  plain  onoa,  where 
(he  laller  lidte  been  well  and  carefully  breed.  The  aiaaufaetilfo  of  rill*  b«r- 
rali.  in  llieir  lint  fortnation,  i*  exactly  timTlar  to  that  of  other  barrelai  cxceM 
that  their  external  fona  i>  iiaacTally  ootajiDnal :  inicoad  of  being  coMMlb  on  tM 
iaaide,  like  the  common  piocci,  (hey  are  formed  nith  a  nuinbur  of  vpbal  cban- 
nela  rtaemblin^  iboae  of  a  ecrta,  exceiit  only  ihnt  ilio  (lircadi  or  rtflM  are  Im 
dcOecltil.  making  only  one  tnm,  or  a  little  more,  in  (he  whde  Icnfcth   of  tbe 

fiieee.  Tliia  omitruction  of  the  barrel  ia  employed  (or  correcttiig  the  )rr«gtr 
■riiy  ill  the  IliKhi  of  baUi  from  tinooth  barreu.  Tha  ilfle  barrela  wbielt  h*n 
beni  made  in  Eniflandi  where  they  arc  not  very  coniinon,  ore  eoolrivcd  (o  be 
thar]gcd  at  the  breech,  llic  {dcco  bring  for  ths  puipoae  made  larEer  there  than 
'X  aiiv  olhtr  jiatl ;  the  tiowder  niid  bullet  are  uut  in  through  (ne  tide  of  the 
faorrcl  by  an  opening,  wliicli,  when  the  piecv  ia  lauded.  I*  filled  up  with  a  acivw ; 
by  tliitineoni,  when  the  piece  ii  (ir«d,  the  buSet  ■■  forced  ihnwgh  tbe  rtfla^ 
and  it  projecU'd  with  rreatcr  tmtlL  Th*  cdnoipal  imperfvctlona  to  which  gtrn 
barrela  are  liable  are  Uie  chink,  crack,  ana  flaw ;  tb*  anl  it  a  Hnoll  lent  (n  tbe 
direction  of  (he  lenf^h  of  the  baivd ;  (lie  teeond  acreu  it ;  ond  the  third  1*  s 
kind  uf  K-ole  or  einall  plate  «dhcTing  to  die  barrel  by  n  natrow  baae,  f^ooi 
whicli  it  aprcod)  out  like  the  hiud  of  A  ntll  ftom  lt>  abank,  an^  when  sepa- 
rated, Icavc4  a  pit  or  hollow  in  (he  metal.  Tha  chink  or  flaw  ore  of  niticli 
wtnie  eooiequenca  than  ibe  crack  tn  fire-arma,  the  farce  «f  the  powder  b^ing 
exerl^  mure  opon  (ho  circumference  Ibaii  the  length  of  ihfl  barrel.  Tlf  flaw 
ia  mucb  more  ftequent  than  tha  chink,  the  klinr  Karcfly  over  occtminr  but  in 
plain  batreb  formed  out  of  a  tingle  pkle  of  iron,  and  then  only  when  (ha 
netal  i>  defiant  in  quality :  when  daws  happen  on  Itio  outside  tliey  ort>  of  no 
gnnt  conici)iitnco ;  bnt  in  the  inside  Ihev  are  apt  to  lodge  moiiture  and  foni]* 
neai^  whkb  eonodo  the  iron,  and  thna  the  caHly  cnlui]fet  continually  till  tha 
ploea  buitit,  Thia  nceident.  hancrcr,  may  ariae  from  many  other  caiurt 
oeudci  the  defeot  of  llie  barrel  itarif ;  ihe  best  pieces  will  hum  when  tbe  bafl 
it  not  snflicicntly  rammed  bone,  to  iJiat  a  space  ia  left  behind  it  and  the 
powder ;  a  rety  tnaall  windage  or  passwo  for  Ihe  inflonwd  powder  between  tb* 
tidra  «f  (b»  barrel  and  b*D  trill  be  tuiQcient  to  prevent  tke  accid^'iit :  hut  If 
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tliQ  ImH  W  btan  forcibly  driven  ifean  mUh  m  'mm  rAtnioil.  ra  ••  lo  fill  m  Uit 
UKity  of  the  b»r«l  nn-  rxocily,  iIm  pirca  wiQ  kliuHt  cviuinly  bant,  aoefy 
I  VFiy  >m«Il  pW*  it  bn  btlw«cii  it  iikI  lliu  pen)  Jrr ;  >ii<it  l)>f  grrdttr  iha  tpacs 
i»,  tbo  more  crruinly  doti  lb«  event  lake  plac4.  A  piece  will  ui>ilDubtidly  buni 
ftoni  biving  iu  nioulh  itopptd  up  willi  eorlh  C4  riiuw  ;  wbicli  nrddrlil  )Ome- 
liiiiet  )iii|>ptnt  la  *|iori>nivc)  iii  IvHpciig  ■  dilcb,  ia  wliicb  ilipy  )iAvr  aiiiMcit 
ibnmclit*  witb  their  few tjtig- piece,  putting  ike  inoath  of  it  In  tlic  grciund ; 
and  *rtiMi  lliia  did  not  h«ppt^.  it  it  only  to  Iw  •ccoimled  fbr  from  Ihv  tlojipog* 
being  exlrtntrJy  alight.  Tor  ikc  •unc  reuoa,  ■  niuikft  will  certainty  faaru  If 
it  IB  (ireil  wiih  the  muulo  immened  only  •  rtry  liitle  way  in  water:  it  wiU 
th»  biir»t  from  ail  ovtrchan"  but  when  *iich  an  accUeni  ti(i|<p<n)  in  otlwr 
cireufDUanect,  il  14  i!i«M  probably  tn  be  atlributfid  10  a  defect  In  Ihc  workman- 
ihiD,  or  in  Ac  iron  ilKlf.  Tbtw  dcfrcti  ue  principally  an  imperfcctioD  in  ihe 
weldiog.  a  dvep  Bw  bavins  taken  placf,  ot  an  iiieqnallty  in  ih«  hott ;  wlilrh 
Ibm  k  iW  lllMt  rouinKiii  m  any,  c(p<«ially  jn  llic  lair  priec<d  barrrli.  Tlia 
reawn  of  a  biirrcl'i  bunting  Irani  tlic  icc^iutiiy  of  the  bore  ia,  ihut  ilic  tlulte 
fluid  Mt  htote  by  tliv  inftiinmalion  ot  tha  poiwr,  and  tnde*vaunn|;  tu  Mpuid 
ilfcif  in  every  diiectioii,  being  repelled  by  lh«  ttnagtr  outi,  acli  willi  addt- 
Iknal  Totve  aeoimt  the  weaker  onei,  and  frequently  purati  through  iktm, 
•ehUb  it  would  not  have  done  had  tlia  aide*  M»  •qtkally  lltick  ami  atrung 
throughout.  Willi  regard  to  dofecu  ntiiiug  Trunt  tho  bad  qaality  «f  tlw  iroM, 
il  ii  impoiublo  lo  toy  any  thing  Mrtdin,  n  the  clwSce  of  the  tujteriala  depend* 
ratlrelyoii  the  cuiiumlh.  The  only  way  t«b«  aaiired  of  hating  a  barrel  nada 
oJ  projicr  mclul,  ti  to  nur«liate  it  of  a  nionufaclarcr  of  known  reputotioa,  and 
to  eii-c  a  tlbenl  price  for  the  pieM. 

The  recoil  of  a  gun  becom«a  an  objeel  of  impoitancn  <mly  whtB  h  i*  I'ery 

SMl,  foreiety  piece  racoilt  io  «in>o  degree  when  it  ii  diichorgtd.  Ilw  tno<( 
«ueni  (BUM  of  an  cxoewive  recoil  is  ao  inequality  in  Ihe  bore  «f  tlie  barrel ; 
and  by  ihii  it  will  ba  ocowioncd  even  when  the  ii)equthiy  b  (00  mall  to  be 
peeceired  by  tlic  eye.  The  ctpUnatloa  uf  ihU  upon  moehameal  princicttt^ 
indeed,  ii  not  Very  obvioui;  fur  u  il  ii  an  invatiiblo  law  that  action  and  n* 
notion  ore  equal  to  one  nnolber,  we  ahould  be  apt  lo  uippaae  th«t  ovenr  tiaw  ■ 
pitc^  il  discharged  it  should  recool  with  tbe  whole  diflerenca  between  UM  rtio- 
dly  of  the  buUet  and  that  of  ibe  liiflaRKd  poudrr.  T^  eaiaw  In  which  tao 
great  a  rcooti  in  miukcla  lia*  been  oiually  atiiibuted,  it  the  pbeing  «f  ilw 
lowd-het«  at  aoiae  diiiaiice  frvni  lb«  btctcn-ul»g.  lO  llmi  the  powder  le  fired 
about  the  middle,  or  low»rdi  itt  fuie  port,  nUAcr  than  U  itt  hue ;  lo  avoid  tlui, 
•  nouve  or  channel  is  oAcn  mnde  in  the  brccck-plug  oa  deep  oa  the  aecond  or 
third  turn  of  the  icrew,  the  Iotii;h-bo1e  opening  into  lUa  channel,  and  ibua 
flrtng  tbe  powder  at  its  rery  lowett  part.  It  appcen.  however,  (rant  a  number 
•tf  experiment*  made  upon  tliia  luUoct  by  M.  Lc  Clete,  thai  it  made  very  little 
dilKreBoe  wiih  regard  to  the  revoU,  whether  tlie  tunchbule  wai  dote  to  ih« 
breech,  or  an  inch  dttlant  Gwni  !(.  The  only  circuniUanco  to  be  attended  to 
with  rotpecl  to  it)  ailnarion,  therefore,  tt,  that  >l  be  not  quite  doae  to  Ibe  brrech- 
plug,  M  in  woh  a  ca>e  it  ia  found  to  be  more  apt  lo  b«  thoked  up  than  uhen 
placed  about  n  quarter  of  an  inch  fram  it.  It  ww  funanly  auppaNid,  (hat  the 
longer  gun  barrel*  were  inadf  the  grealir  would  be  the  diilanoe  to  which  thvj 
carried  llie  iliuc.  and  that  uitliout  any  tiKilation.  Tbi*  opinieti  continued  t« 
prevail  lill  near  a  centiuy  ago,  when  it  uad  liril  pio(Mte<ra<a  doubt  whether 
teog  berreli  carried  fiiillier  than  abort  one*.  .Mr.  Robini  lubeiu*  ut.  Piat  "  it 
a  iDU*lict  barrel  of  tbe  comuioa  length  and  bore  h  fired  with  ■  leaden  bnlkt 
and  helf  iu  weight  ef  powder,  aitd  if  the  mwu  barret  >i  afleiword-  khortracd 
on»-bal£  and  fired  with  the  *ama  diarge,  the  v(li>cily  «t  thu  liull<.-i  in  thit 
■burlencd  barrel  will  b«  abowt  Mio-iinlh  leM  than  w hat  it  ii  >  >  i!if  btrre) 

uai  entire;  an<i  it,  inileadcl' •hortcniiiK  the  hatiot,  il  ii  in.  .iiin  lu 

;  uwal  lenglji,  when  It  will  be  near  ei^ht  Ivvt  lon^,  (ho  vulnciiy  <ii  <..r  tmllet  will 
not  be  aUfiBenied  ntorc  than  eeie-ctghlh  pirt  1  and  the  greater  the  Iraj^th  of 
the  barrel  ia  in  propoctiMi  to  the  diaroctcr  of  1^  "  >  "^'' '  ■"■'.  ''r  unalUr  the 
quaniitr  of  powdtv,  the  mere  Inowudcnblu  w.  morvetodly 

be."     From  ibaw  conaidenitiooa  il  appear*  thni  <  nlntd  by  Icmg 
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barreli  are  by  ao  aitaat  equivalent  to  the  daftdnnti^a*  arising  fron  tha  vdgb 
and  incumbrance  of  utipg  them ;  aod  from  a  nultituds  of  experimen^ttk 
now  apparent  tliat  any  one  maj  choote  what  length  he  pleasei  without  Mt 
wnnible  detriment  lo  tbe  lange  of  the  piece.  The  moat  approTed  Icnelhi  an 
(ram  30  to  36  iiichei.  An  opioion  hai  generally  prevuled  ainang  fprpOffa 
that  by  lome  unkQOirn  maniBuvTe  the  guntmith  i*  able  to  moke  a  piacc  laad3 
wilh  imaU  shot,  throw  the  contents  )0  close  togsther,  that  eveii  at  tha  dietaoci 
of  40  or  50  paces  the  whole  will  be  confined  within  tha  breadth  of  a  haL  Fnn 
•ui:h  experiiiienta  as  have  been  made  on  thit  subject,  however,  it  ajtpean  iLiI 
tlie  cknenew  or  vidi^neM  with  which  a  piece  thmwi  ita  shot,  ia  lialde  to  ia~ 
numecubte  Tariationi  from  causes  which  no  ilcill  in  the  guDamith  can  pOMiUf 
Teocli.  So  variable  are  these  causes,  that  there  is  no  posaibilitjr  of  mjfaig  i^ 
some  piece  throw  ila  ahot  equally  close  twice  successively.  In  general,  D0«^ 
ever,  the  clusrr  the  wadding  is  the  better  disposed  the  that  ceema  to  be  to  Ul 
within  a  siiiuU  compasa.  In  firing  with  small  shot  a  curioiu  circumataoe* 
■Dinetimes  occurs,  viz.  tliat  tlie  grainy  instead  of  being  equally  diatributsd 
over  the  apace  ihey  strike,  are  thrown  in  clusters  of  10,  12,  IS,  or  man; 
whilst  several  conaiclerablc  spaces  are  left  without  a  grain  in  them.  Sometioxi 
onc'third  or  one-half  of  the  charge  will  be  collected  into  a  cluster  of  thia  kmd: 
nay,  loaietinies,  tliough  much  more  rarely,  the  whole  charse  will  be  colleelcd 
into  one  mass,  aoas  to  pierce  a  board  near  an  Inch  thick  at  uie  diataitce  of  40  v 
45  paces.  Small  barrels  are  said  lo  be  more  liable  to  this  clustering  than  Iain 
ones ;  and  M.  de  Maroiles  informs  ua  that  this  is  especially  the  case  when  tE« 
barrels  are  new,  and  likewise  when  they  are  fresh  washed;  though  he  ackao*- 
Icdgea  that  it  did  no)  always  happen  with  the  barrels  he  employed,  even  afis 
they  were  washed.  It  is  probable,  therefore,  that  the  closeness  of  the  shot  depcnA 
on  some  circumstauce  relative  to  the  wadding  rather  than  to  the  mecfaannm^ 
the  lurTcl. 

The  lock  of  the  gun,  which  comes  next  to  be  considered,  was  originally  onl* 
a  dell  piece  of  iron,  moving  on  a.  pin  fixed  in  a  stock.  To  this  succeeded  tha 
wheel  lock,  so  called  from  a  small  wheel  of  solid  steel,  which  being  let  off  by 
a  spring,  by  its  rapid  evolutions  elicited  fire  from  the  flint,  and  ^nited  tlw 
priming,  rhia  was  superseded  by  the  snaplance,  in  which  a  motion  waa  giran 
to  the  cock  which  held  the  flint,  and  a  movable  plate  of  steel  called  the  (ria4 
or  hummer,  was  placed  vetlically  above  the  pan  to  receive  it.  A  great  many 
imptovenienls  in  gun  locks  hove  been  made  during  the  last  twenty  or  thirty 
years,  which  have  contributed  to  render  this  part  of  the  gun  admirubty  efficieaL 
Our  space  will  not  permit  us  ta  enter  into  details ;  we  therefore  refer  the  reader 
to  the  periodical  works  descriptive  of  patent  inventions.  The  important  requi- 
sites in  a  gun  lock  are,  that  the  action  of  the  cock  be  as  rapid  as  possible,  and 
tlist  it  should  be  so  placed,  that  on  uncovering  the  pan  the  flint  may  point  into 
the  centre  of  the  priming,  and  as  near  to  it  as  possible,  without  toucliiiig  jt; 
the  main  spring  should  hdve  a  smooth  and  active  motion  j  the  hammer  apriac 
should  be  light,  and  should  give  a  alight  resistance  to  tlie  cock  on  ita  atrUumr 
the  steel,  which  ought  to  move  on  a  rullvr. 

The  Btucks  of  guns  have  assumed  a  great  variety  of  fornis.  Sportsmen'a 
guns,  (itt  within  these  thirty  years,  were  made  very  crooked  in  the  slock,  and 
no  regard  was  t'len  paid  to  the  balance  of  the  piece ;  since  that  period  straight 
stocks  have  been  universally  adopted,  and  the  length  of  the  stock  haa  been 
accommodated  lo  the  stature  of  the  person  for  whom  it  is  made. 

GUNNERY.  The  art  of  employing  artillery  and  other  fire-arms  against  an 
enemy  with  the  best  effect,  including  every  thing  that  is  neceasary  to  a  com- 
plete knowledge  of  the  most  approved  methods  of  mounting,  transporting 
charging,  directing,  discharging,  &c  the  above.  It  includes  also  a  knowledge 
of  pvrotechny,  the  theory,  force,  and  effect  of  gunpowder,  theproportinna  of 
powder  and  ball  required  lonroduce  a  proposed  eflbct;  and  rules  for  computing 
the  ranee  of  the  projectile,  the  elevation  of  the  piece.  Bee. 

GUNPOWDEK.  The  origin  of  the  invention  of  gunpowder  i*  a  qucatitM 
upon  which  the  learned  are  by  no  means  acrced ;  aome  attributing  it  ta 
Schwtrti,  a  German  monk,  in  1320,  others  to  Roger  Bacon,  who  lived  neari) 
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■  hindrfd  yMtrt  prior  to  tbat  iii* ;  wUIrt  «tWr  wiiltn  »g*io  nsUod,  uid 
«tili  *ntj  aippHmM  «l  protMbtlity,  that  ih*  Inmiijnn  W  iu  ri**  b  ili* 
fUit,  and  tlM  it  kw  b««ti  kaown  to  Die  IndiMH  md  ChinsM  fw  thotMBii^t  oT 
jTMn.  Th»  most  tmnroTcd  propoitioM  far  Ike  compwlmi  «f  gnnpfntdtr  are 
7n  pul«  by  wciglit  0/  nitre,  to  IS  at  diaroMi,  and  9  of  wilpblir,  vhicb  being 
■opantlely  mluc«d  to  a  Doe  powder,  ata  intimatriy  blendnl  lo^bn  with  a 
mall  quantity  of  valer.  I1iu  operation  «■■  formerly  ftrbntti  in  wooden 
asortan,  wiih  wooiUd  peiitrti  In  ili«  liir|:«  vay  by  mean*  «f  a  mill,  wlxrcin 
iho  moTtait  ««r«  lUtpofod  in  r«««,  and  in  rach  of  ike  morlan  a  pntk  waa 
noted  by  the  atbor  of  a  <ralFr  wh«(l.  T)ie  liral,  honcvvr,  produced  by  ike 
blow*  of  tlie  pMlle,  occajsonrd  auch  fr««ncn>  riplotiona,  tliai  an  Act  uf  Paf- 
tiunent  waa  paawd  tn  tha  12lli  of  Geo.  111.  piohtbiting  theii  uic,  and  timilinf; 
Oi«  liccRsn  to  miU*  aimilar  in  prinripl*  lo  the  one  which  wo  Aall  dnciibe 
toward!  the  cloae  «f  ihii  article  The  mixture  U,  from  lima  le  lime,  m«it- 
laned  with  w«HT  which  atrrta  10 prevent  il*  being  ditttpaled  ia  the  pulicrolrat 
form,  and  likowiae  obviatra  the  daii|Tr  uf  pxplMioo.  Whrn  tbt  ptveea  of 
blending  tlia  ntaterialt  together  in  thia  miinnci  ii  coiaplete,  (wLtcfi  r»i]iiir«a 
Hveral  uoaia,)  tha  gunpowder  n  in  fad  BUKie,  and  only  remiirei  to  be  dried,  lo 
rander  it  lit  for  me.  "tht  granulation  of  |;iinp(iwil«r  ia  rflroud  hjr  plAiing  ih« 
man,  wliilt  In  tbe  form  u  a  uiff  (mate,  in  a  wire  *icvc.  cnvorfw  It  with  a 
board,  and  BKilating  ike  irbole;  by  the  preimir*  of  the  board,  it  ta  tha*  cot 
into  tmoll  ^aiM  or  part*.  Ike  powder  ■•  iniootked  or  gUa*d,  ai  It  it  railed, 
for  )ai>ll  arma,  by  llic  (olloirinif  operation :  a  hoUov  eiliiukt  ea  cnik  k 
mmuitrd  on  an  axit,  and  turned  5y  means  of  a  traiei^whrel  or  oilier  ponrrri 
ikit  c»k  in  half  lUltd  with  powder,  and  lum*d  for  mi  hours  and  tliti>  by  ihe 
mutual  irktion  of  the  grain*  of  powder,  il  i>  tnooihed  or  gUicd-  The  fine 
•naalj  part  iboi  •epanced  from  the  tetl  i*  "Cain  granulated.  The  (irncnlntioii 
cauata  It  lo  lak*  Are  moia  rtadfly,  a*  the  inllammalian  ia  mote  Kwedily  (nf>a- 

Saled  ilieough  tha  inlcmicei  of  t]<*  grnint.  Tlie  rariation*  in  Ike  atren^  of 
ilGtreiM  MBipU*  ef  giiKpowder  ate  gcnctnlty  cwiag  to  the  mora  or  lata  niMile 
divwen  and  inttmale  laJxtura  of  ilie  part* ;  tlic  tMson  of  ihia  may  be  taiQy 
deduced  ftom  tha  conaldatatioo,  that  nitre  dee*  ttut  detonate  Bntil  in  conlaet 
Bilb  hi&inimablo  matter,  (onirquenlty  the  wkole  delcffialion  «tll  be  the  mora 
apecdy  ihe  more  numermu  ihe  point*  of  runiacL  For  tltu  reaaon  alio  the 
inpedienti  thfliild  he  Trry  pure,  a*  the  miaturc  of  any  foreign  maltrr  n<4  only 
diminiitie*  \Li!  qiianlity  of  efleirtive  ingredidiM,  b»l  prertnta  theit  contact  by 
lU  l»lerpcihitli<n.  Tim  rjatlie  pnwluet  oXulncd  by  the  delonatioo  of  i^opowder 
•ai  found  by  BcrtholUt  lo  cnnaiit  of  two  paila  of  nilrofiKn  g«>,  and  itn«  part 
of  catbonic  acid  gaa.  The  Hidden  nlrioalion  and  Hpaiuica  of  ikise  (a*ca  aw 
the  eauae  of  the  rfftrt*  of  gunpowder. 

Wo  ahall  now  proccrd  lo  deacribe  nn  inpeoTCtl  guspowdMr  mill  Ine»nte<l  by 
Mr.  Jam«  Monk,  the  manager  at  the  gimpswder  milti  of  Mtam.  Bunem 
CkiUrtn.  and  Burton,  iiiear  Tlmbeid^e.  Some'  few  yrart  ago  a  moM  abd  dcacrip- 
lion  of  it  wni  prcientod  to  tke  Sonely  of  Art^  arbo  voted  lo  Mr.  Monk  ibelr 
•ilvFT medal  andtwetily gaineai^ aaa nuiknf  ikttrienMof  it*  nartili.  aafig.l, 
OB  ika  following  pi^  ia  a  compound  leter,  Tormod  of  two  Inm  banv  the  eitre- 
■tiiie*  of  which  teminale  above  the  bedalonracf  the  pair  of  nllli,  AB:  llieta 
Itteti  ar«  oeoarcled  at  iheircthMMUMiiitiMby  akcllat  6,  fotnuDfrajaiDt,  and 
Memitling  the  lever*  In  nwvc  an  a*  le  tuna  a  tVry  ohniae  airgle.  when  a  power 
Doin  krlov  nptrarda  ia  applied  10  either  of  Ike  ea^  of  tke  Icter*  an  n*  >l>o«ii  oy  iha 
Aalted  linra.  e  r  are  tare  obloofi  koUw  in  tkr  lever  ban,  ihrcugh  whirh  iwoarrew* 
ata  put,  aklcb,  being  anvwaa  into  llic  two  U|iiif;ht*,  conMknta  the  two  fixed 
fclerwne  «f  tlie  kvert:  W<f  ate  two  uprigltlt.  wtlh  an  rye  or  loop  In  earli  to 
i«orive  and  Meade  ike  «nda  of  the  lever,  ahieh  aiv  made  lan|  enougth  to  aUnw 
tha  bar*  to  take  tW  poalliuu  indirated  by  Ihe  dotted  linen;  e«  are  IwoblaWmv 
made  of  thin  *hcet  iron,  in  tke  form  of  hollo*  tkre«-*idrd  prTamMt,  aitd  are 
■uapendtd  by  two  iren  red*  to  tlie  endt  of  the  leven  a  a,  Tlietc  binwtta  are 
plaotd  a*  t>MT  a*  poiaible  to  the  lop*  of  the  nprigbl  alone  atiaflj,  and  aa  eloaa 
to  the  vhecta  a*  ihe  timber  will  allow; //  are  t«o  eopptr  duUm  attached  b* 
QWaodlo  the  krerbaw.  and  by  the  other  it^portkiglwoecypar  valve*,  whlct 
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*ra  not  tMtt  fc  fif.  I,  bnag  taiUe  Ih*  mbt;  but  dm  of  ili*ni  U  •'      - 
th*  MCtion  of  a  tiA,  FIj.  i.    A  k  it*  t«»  or*]  tabi  cajwUe  o:  >lt 

Mlhiniaf  irolM,  »n4  bai-ia|>  «  circulsr  hoU  al  tU  boIMn  ;  (iiTT<nit..i  :  .  ■■■'., 
Me  b ■  croarad  block  having  B cytln^rvcal  chMiiul  tU  nuDd  it,  lnu>  i>lii.  I  ■'•;■ 
boCMO  vdgn  of  (Iw  cjrtln^riMl  ralvci  fil,  *lMwn  ia  wotkin  *l  J-'ni.  2.  >  ■  »> 
h(«  muJl  (F*^?  eatdiM  fottencd  tu  tiia  Iwa  HpricbU.  Tha  levFr  ban  an  U<J 
HI  die  lop  «r  t£tM  cetdhta,  lo  tbal  wbm  tlio  ciiifa  «f  th«  levtrt  riii*^  iKot  )iBit 


of  tho  lover  oliiob  U  on  tho  caleb  movn  downwatdt,  •«  tliown  by  ilio  dotted 
IboiV  liBitaUiMOTar  thoendof  lliuntcli,  and  ihtii  tho  lovtr  u  mviMited  from 
rcaumii^  iU  boriiontal  potitlcn  till  ralcucd  firom  tlic  cnicli.  In  onirr  to  fil 
that  ptn  of  lliu  tp[iaraiuii  above  detcribod  for  action,  bring  tb*  lovrr  lo  a  haii- 
xonlal  potlilun,  jilacc  the  vatvc  o  in  tiv  circular  channel  at  iho  bottom  of  Um 
tub  lo  ni  to  cover  the  bole :  Tilt  iVio  choiincl  vilh  mcrcui^,  and  then  IU  ibe  taU 
wiih  WHin-i  hence  it  !•  cridciit  (hot  tlic  vtatn  it  prrvoiilrd  by  the  Biorcury 
from  Mcnsing  out  of  th«  tub  k>  loo;;  at  llic  vnlTr  rcmaini  in  iia  [ilaca.  Now, 
if  an  cxploiion  happen  in  cillirr  of  ilie  milli,  Ihc  blower  e  hanging  ovor  1)m 
bcdalon*  «ill  be  llirowa  np,  and  the  lerti  will,  in  contcquvno*,  bo  braughl  Into 
Um  pvaUioB  iniUcalcd  hj  the  dolled  line,  and  vlU  bo  ntaiaed  thera  by  iha 
•poinf  catchn  ft','  at  the  aame  time  tho  voire*  g  will  bo  drawn  Dp  out  «f  iha 
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iMMwy,  and  ibt  valnr  ia  botli  ivb*  «tll  pour  dawn  on  ibrir  mpcetin  bcd- 
•toiMi^  cziingvUilBf  b  on*  ih«  laBunMl  pcwdtr,  Md  in  ih«  oilier  pceventioii 
it  from  laUnf  fir*.  In  •  cerUin  tUge  of  a»e  piadiatg  lb*  Rnainitlt  dt«  apt  |« 
clot  Bnd  odhera  U  the  niiuivn ;  pnu  «f  th<  badMOlM*  are  ibat  left  huv,  and 
tli«  mnikw  and  btdalaii*  eorolnf  In  Mnlaet,  an  aecideiilal  ipsrk  mny  be 
allcllMl.  and  an  explouoa  anaar.  To  nrviynt  that  moat  lutul  eauic  of  accl- 
danliV  Ut.  llaBk  fim  ta  ib«  iiIm  of  ih(  wtir«l  •  Krapt*  tormti  <X  a  currrd 
picoa  uf  w«od  I  aliod  viih  eoppsr,  sliich,  bdng  pbw«d  bahlsd  and  almoit 
lonching  tach  or  ibt  Tunn«n^  acrnpca  off  ll»«  poirdcr  a*  it  mIInu,  and  thiM 
ktepa  «*<b  of  the  bedaiMM  alwaya  covarvd.  /  la  lliv  naatfr  walcT-iaW), 
wliivh  ^i>-M  Rifltlon  to  (h*  mt;  Mm  on  two  vertical  bcvaicd  «h*«U,  fiwd  on 
ill*  axu  of  tW  great  whed:  nulwo  horiMoUl  iMral  «l»acl«  wwkinff  in  mn, 
and  turning  tbt  vvriicol  iliaAa,apon  ihannarfaMof  «Ueh  arc  alaalnd  Iwn 
liotisontal  vhecli  o  o,  which  drirc  the  wlMcIa  pf.  T»  tba  thalU  of  thaM  laRer 
wtiacb are  fixed  ihe  runnFT*  g  q,  ahich  itavem  on  ll»bd»lafiea«a;  avara 
tiba  turba  luiroiinding  iho  b«]Uon>f  to  kcqt  tha  powdar  tnm  ftllli^  oK  Ilia 
null  A  pTrunta  a  riev.  and  tha  mill  B  a  aeetioa  «f  iIm  bcdilnn*  and  «itrb. 
lig,  i  ilioHi  lb«  pouUon  of  Ilia  apyoalua  after  ane^loiioD  hat  lakcn  plate; 
tlia  vtlre  bring  rauad  iip  out  of  tna  ehatindi  and  th*  «al«r  pcwing  d«va  on 
tha  baditafia. 

GUNWALE,  (n  GUNKEU  b  iha  plae*  of  tiabar  it>  a  ahip  «hi«h  rMohea 
on  eiifaor  aid*  tnm  the  baU^atft  le  iba  bt«eB«la,  being  the  uppermeM  bend, 
which  lini«h(«  the  upper  «ofb  «f  the  bull  in  ifcat  paat 

GYPSUM.  A  luluiaBM  wUeh  la  Ten  abundatil  in  nahirr,  and  ii  na*  d«- 
nomJnalad,  accotding  to  the  now  ebcnieal  amngienani,  (ho  nilpliate  of  Kmev 
It  rorm*  inuncaaa  ainta,  canracng  entire  niounuin*  i  h  i*  found  in  almait 
ever^  toil,  either  in  giMier  or  lata  funiilia* ;  ll  li  oonulsed  in  Iba  vMen  of 
iba  ooMn,  and  In  almoai  all  riear  aiid  ipriiv  <"<"■  In  <h*>e  ila  prtaMM  ii 
(bt  eauaa  of  the  quality  tanned  baidneM,  vhkli  mm  be  known  by  lh«  water 
betas  ineapaUe  of  fbmii^  a  tolnlion  of  aeapt  tha  Malnhurie  acid  ati^gm  the 
alkali  af  IM  aoap.  and  iha  (dl  fcnntag  «  Mmpond  wih  the  lime.  Sufphale  of 
Um*  It  lutlpd,  wbile,  and  aoft  M  tha  (auebt  water  w3l  not  bold  a  nTe-lwiit> 
dreddi  pan  of  it  in  aoIuiioD.  Exptwd  M  bnil  it  wpeac*  to  elftmMO,  wbieb 
phenemenan  la  eauatd  by  lb*  axpnlilon  of  water ;  it  btconm  epaoua,  and  falla 
ulo  powdtr.  lUi  poMCT,  when  ita  water  bat  been  driven  m  W  tba  appli- 
ealion  «f  >  red  hml,  abaorba  water  i^idly,  ao  lliat  if  It  be  fenmad  uilo  >  paita 
with  water,  il  drir*  in  •  tvm  ■rlnutaa.  In  ibia  >t*l*  it  i*  callad  p1a<l«r  of  Vtii*, 
and  il  employed  for  Cdtmiiig  taalt,  and  for  a  variety  of  puipoata  io  the  oxt  of 
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HACKLE.  Aa  iMtrowtit  or  tool  uaed  in  tarW^  or  HiakMening  the  fihrn 
of  flax.  It  coniltti  «f  aertial  rowi  of  kng  ibarp  am  Imu,  ftxed  In  a  pieoe 
oT  wood,  and  akead  witb  ibrir  pobiit  upwaraa  beGHc  (br  wsriEnBan.  who  itrike* 
Ibt  flax,  which  ha  hoUt  In  hit  hand,  nnon  tha  laadi  of  iba  fanckk,  drawing  il 
oidekly  through  ibrm.  According  to  tno  quality  of  tba  flax,  or  the  purpote 
lor  which  it  ii  dMirnrd,  tba  workmen  iia*  a  baebJa  with  Sner,  ooaner.  oe  wvder 
(prih ;  but  genrralhr  tidng  a  ooane  one  lint  and  a  6iiot  aftcrwardi.    8m  Fl«x. 

HAKMATrrK&     An  ore  of  iron. 

HAIU.  Slender  filanHUtt  ittulng  oul  of  the  porva  of  the  ikina  of  anfanak, 
and  arrrlng  moat  of  thent  at  a  covering.  All  bair  appean  rooiid ;  bat  tlio 
nuorotoope  ibowi  tbtni  Is  be  of  varlem  ahapca^  at  Hnare^  triangular,  bexan 
gitlar.  He.  Tba  bainan  baor  fonna  a  eonaldtraUa  artkia  d  comwerca,  ||rliMl 
pally  Ibr  iha  manoAcUtre  of  pnuket.  Tba  bair  af  noRbeni  oountrita  ia 
{■referred  on  aocount  of  id  p««tar  Mraogtb  and  kngth.  Hair  ia  MmMiniea 
Ueaahtd  on  Uia  |TBn  like  Unen,  aftrr  mrteiu  waaUng  and  tleepfa^  In  a 
bleacbing  liouid ;  it  may  then  be  dyed  or  any  colour.  Wbcn  i(  daaa  not  eu*l 
DaHuaUj,  Il  la  aada  u  do  to  by  Grit  boiling  it  and  llm  UUng  k  n  «  ons. 

A  » 
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UAXD-MILLS. 


U.  VtaqiMlin,  wba  iBTlMlnMd  ibt  cIimbImI  MMtttBcnli  of  ht.lt,  found  dwi 
nd  htir  &fSm  Amu  bluE  «a)y  in  contalninB  m  red  ofl  iitiieid  of  •  bUekUi 
green  oil ;  utd  thu  wbiU  h*it  dtftra  fnoi  Doth  A»t»  otiif  in  the  all  briw 
•nHy  colinirt«a«,  and  In  coniainifig  phce]ih«t«  oT  nuipMia.  which  ii  not  Amim 
I*  thtm.  Hair  ii  uniaHj  diuii^itbod  into  varioai  kjndt;  tif  tdO'eit  miJ 
Mnnmt.  (neb  u  tbow  on  tbe  back  of  ivine,  arc  calJed  bilule*.    The  ion  rnii 

ftiib^,  like  that  on  ibeep,  It  nflvd  wnol ;  uMl  the  SmM  of  aU  Ii  called  dowe. 
lair  in  alao  vowin  into  doth  (cf  whieb  Jl  Tonn*  only  lh«  well)  for  eav«rii^f  Uie 
icoU  cJ  chair*  and  loru,  btaiile*  Other  punnMCi. 

UAIR  roWDEIL    The  itarch  of  trlieal  linpl}' piiverixed,  and  varioud; 

fo*«tfd. 

ilALBEBT,  Of  HtLHaik  A  kin^  of  tptar  hiring;  a  italT  about  ai>  feel 
long,  mucfa  in  um  fotnctljr.  b«t  now  cbUjp  WMfiaed  ta  the  Mijeantx  of 
Coot. 

HAM.  The  leg  or  ibigh  of  pork,  drit^  leaiant^  and  jircparcd  la  make  it 
keep,  and  fpi»  it  an  a^jroMhle  flavour.  Weclpholia  hami,  which  ««  meal 
•MMtned,  an  prepared  by  ultjn|t  ihora  with  Mlipette,  pmnng  tliem  for  eis hi 
or  ten  dsyt,  then  tCerpiiig  tliem  la  juniper  water,  tad  dfTing  them  in  the  amoke 
of  juniper  wood.  Tlie  curing  of  hami  in  ibia  eonnlfjr  la^  &nl,  by  tommoei 
aaltiiu,  t»  ntrael  the  blood ;  the  hunt  are  then  wtpM  iry,  and  KfWwardi 
wbea  in  ■  mixture  of  commun  nl^  aaUpelm  and  brawn  Munr ;  in  thia  pirkle 
thej  remain  for  nlmut  lUrvu  w*ek&  and  are  aflerwaide  dried  in  a  ehitnnej',  or 
on  the  grtM  neolc,  in  a  ttove  comltuelod  tea  the  piupoee. 

HAMMEK.  A  well-known  initmment  uied  bjr  vrorkmen,  of  vhicb  ther* 
lire  nuincroiM  TarieUe*,  adipled  to  Ibo  {leruliHr  urark  ihey  are  deaifined  fyr. 
Tli«  ^rnvtal  fonn  ii  that  of  an  iron  head,  kAvin^  a  handk  at  right  anf;lea  to  it. 
Tlio  cloH  called  rivelling  hammeri  hsvo  ilie  bundle  fixad  to  them  bv  ponfnv  ii 
thri>u|;li  u  liole  in  ihehead,  wlirre  It  le  made  to  bi  or  be  wtdged  firmly  ;  the  £ca 
1)  fiiirnird  af  (itrrl,  ai  well  u  the  riTcttinv  pnil  (ciJliyl  the  pant),  which  are  welded 
to  the  iron.  Tbeie  barninen  are  used  by  carpenter*,  nutilii,  tngiiiren,  mid 
numeroua  artiun*.  and  vary  in  toma  prouliarilJo*  of  form  ;  and  aa  reapeela 
weight,  from  an  ounce  lo  many  pound),  or  that  of  a  iledfte-bammer.  Or  the 
bat  aiontioncd  (here  are  vorioua  eorti  and  liirs  ;  alio  of  hand  or  up-hand 
hammert,  which  are  a  mcilititn  liia  brtwern  the  two  before  mentioiinl,  and 
an  W  oalUd  fiQin  the  capacity  of  the  w  rkman  lo  v,*«  (hem  widi  Mie  band.  A 
tarioty  of  bammen  hax-iiij;  two  ctaui.  eallcd  claw  hainmeniDnd  Kent  liammen, 
are extcniively  uicd  by  curueiiTen and  otlirr  iiadci,  ai  ihr  claw,  lugeihcr  with  tu 
handUi  Itoina  a  powcrAil  lever  lor  drawing  nail*  and  uiher  pnnMMM  requiring 
neat  feiee.  The  Inle  Mr.  Walby,  of  Jilingion  (vbo  ii  lucceedcd  by  Kia  aon), 
diitingiiiibed  biintrlf  by  tlieconaimclion  of  a  very  inj^niuua  appnrsius,  by  which 
kf  vurknl  >  hnnimrr  at  the  rate  of  SOO  blowi  per  miniiie,  in  liir  mniiiididuro  of 
a  T*ty  luperior  quality  uf  hricklayen'  Iroweli-  For  the  conitmelian  and  moda 
of  worklne  ihnte  prodigiuui  hairimen,  called  lUl-ianiiarTtt  tee  the  artide  laoH. 

HAMMOCK.  A  iniipcndi.-d  bed,  uaualiy  contiiling  of  a  pleoeeiT  aacking 
about  three  feet  wide  and  tix  feet  long,  ^Blbered  or  drawn  lonethorat  tli«  iwq 
•ndi,  and  aiupendod  from  only  one  point  at  each  end-  1'hey  are  thicSy  tiaed 
m  lUp-boanL  and  bclneon  docki;  in  warm  caunlria*  they  an  Lkewiaa 
•nptoyod  for  petioDi  lo  ileep  in  the  open  air,  by  nupcndiny  tiiem  (i>  poaU 
w  lo  tree*. 

HAND,     A  mraiiire  of  four  inchei,  or  that  of  tbx  clenched  fiel. 

HANDCUFFS.  Two  circular  piccei  of  iron,  proiided  with  binge  Joints  |o 
open  and  ihul  them  by,  and  a  lock  to  aectire  them  when  tngedier;  enaploye^ 
(o  tecuni  pritunn*  or  mslvfaetim. 

HAND-MILLS.  TUii  term  doc*  not  properly  apply  to  any  ipeeiiie  kind  ml 
mill,  but  to  all  ibat  are  worked  by  lia*d,  lueh  oa  tlio*e  em]>lDyec1  in  the  dentMie 
adicat  of  f  liiutiii);  colTrr,  p«n»er.  lu.  There  arc,  huwcvrr,  niill*  of  a  laean- 
daeertption,  which  are  alio  worked  by  hand  for  griitdint;  malt,  wlieat,  and  rnm 
MbttaOM*  ;  and  in  the  hon*ea  Tor  the  reception  and  cmploymenl  of  lh« 
pmr,  it  b  not  unoommon  to  employ  (he  nnitvd  fotee  of  ■  ercni  number  of 
partOM  in  grinding  com  and  difating  the  neeal  for  tlie  edibliihmenl ;  and  ihs 
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modi  ur  &p|rl}riiig  ihtir  poirrr  la  almoM  laMimtj  Ihal  cf  luroing  ■  «ind  c* 
crank,  innil*  or  aaffldoit  lengtli  (or  tiM  puqMM.     Th*  wineh  iwdoubMiQy 

EoHcuaci  (he  advanttfc*  «f  grtM  uaiplicil;  and  eoanniwcei  aad  k  ha*  pn>- 
■Uf .  on  Ibnt*  ncrounta,  bMn  gcnttally  Miopled.  It  bat,  hvwevn,  bnn  iIm 
opinion  arinnnv  rminent  iBechanleik  that  ih*  m<M  (irttin  imoi»  <i(  ttoplejing 
human  furee,  w  Ibe  action  of  rawiiy  n  baaL  0«  ihii  Mint  tbo  faigcnkiw 
Dr.  lloMgalifTi  otMCTVM),  ibu  mon  idukIm  tn  eiwnlornl  at  once  for  <irtf 
eommc  ibc  tniHance,  iban  bi  onjr  olbvr  pMitinn ;  mi  (bat  lb«  w^iglil  «f  bii 
body  MMla  ill  tha  act  of  puOiw  baekirardi.  Tho  IbllowinK  mechanical 
■magtMoni  fur  carTjine  ■&<  prjacqile  inM  eSkt  h  girea  id  BcocUer'a 
TlMfrw  AfocAuantm.  The  vei^ 
lira!  (haft  e  cairin  a  iarg* 
IooiIinI  wh««l  c;  lb*  Ulinr  btitig 
iaunded  to  ofwraU  patllj  a*  a 
tvFulaling  II}-.  ^PW<  ■)>*  n*Bk 
a  iiaiif*  one  end  of  tn  Iroa  11  ibo 
oibcT  tad  of  wbich  baiin  npM  tho 
Itvit  A  (  ibo  motloa  Mine  p«r- 
fccllv  IVm  at  both  >ndi  <if  Ibe  bar 
t.  One  «nd  of  th*  Itrtt  h  I  liaan 
upon lWf)x«d  book/,  abimlwli'cii, 
a*  a  centra  of  iMition,  il  tumi ; 
lb«D,  while  t,  man,  by  pu!liD|{  at 
lb*  Irrrt  jI  A  mo***  the  •■ininiiy 
/  Aoni  f  to  (,  tbs  bat  (,  acting  upon 
the  crank  a,  pvet  to  Uie  wlievl 
e  bnir  a  roiatlon ;  and  th*  momen- 
tum It  liai  uqtiired  will  carrr  tkrm 
on,  the  nun  al  the  lever  luiriiD};  it  to  tiim  back  from  i  to  I,  «bile  the  other 
half  «r  the  lolBtioti  of  the  trlieel  ii  nimpleiod.  In  like  manner  ajioihcr 
■uHWitnl  |iiill  at  (lie  Itver  A  I  give*  another  rotation  to  tlio  wheel  e,  and  ao 
on  at  plruiire.  The  vhtel  e  tttma  br  ila  teeth  the  tnaniQe  4,  the  ■nitiJIe  «f 
which  carriet  the  upper  mill-alone.  If  iho  ninnbtr  of  the  (atlh  In  the  wheel 
c  be  nx  time*  the  number  of  the  cog*  in  tbe  tnmdlfl  J,  than  ibe  labourer,  bjr 
iMking  ten  pulla  at  ibe  lerer  A  f  in  a  minute,  will  gire  itxijr  rerohiliont  (0  Uw 
iqiner  inlD-elone  in  ihe  lame  rpace  of  lime. 

We  bare  Eiirefi  iniFrtkm  1«  tbia  **  rovini^Biill."  m  !t  l>  lemed,  on  omowiI 
oTlhefrcat  pralaa  beitowrd  tipon  it  by  lucvccdlns  emiacnt  wrileni  but  we 
eauRot  ttgvi  it  aa  a  reryjiadioloua  motle  oif  carrying  the  jirinciple  bito  rflWt, 
Ibr  tw«reaaan*; — A-d,  the  Im^  wtteel  makine  but  ten  icvolutiooi  per  minute, 
will  not  becom*  a  T«iy  efficient  regnlator  ec  power ;  if  fited  apon  the  dm 
motioa,  it  muu  bo  made  InoenTenipntlj  lame  or  weigbly  to  ooIlMt  the  rrquiiite 
furcr  10  b*  uiefuL  If  a  fly-wbeel  bo  UMd  at  all,  il  ihouM  be  put  on  tbe  aiii 
of  Ihe  trundle  if,  whrre  the  relod^  ti  fix  timet  frreatir  ;  (be  iMTeaMd 
iiiMnenlum  it  woulil  brre  acquire,  would  £u  tnore  than  cum[>en*ale  tar  ih* 
•niAll  loa  of  effect  bf  ii>  remoral  farther  from  the  inofive  ftnce.  Dot  we  doubt 
inucli  the  u>e  of  a  lljr-whcel  at  all  in  Ibe  preKnt  cMe,  betaaie  a  hew;  mlU- 
•lone  n  put  into  operaliim  ;  and  that  la,  in  eSrct,  a  far  dm/t*  efficaciotu  tlf- 
wIimI  than  the  abate  deictibtd.  Sftttd,  b<«ai»o  we  ihink  the  inventor  baa 
fanitat'd  th*  drfnlt  m  well  aa  the  adrantagea  «f  tbe  rowine  action.  In  tbia 
mill  the  workmin  Ji  nippnrd  W  pull  tbe  beer  I  i  ihroiiKb  the  are  «f  acircla 
ft;  and  ihit  indirect  actiod,  tl  wiH  be  noticed,  it  wtfiimrd  In  a  hnriaonUl 
p'luir,  by  which  a  contettion'of  the  man'a  bod}'  rtmilli  that  murt  ba  unliTOUr- 
able  to  liii  braltb,  and  the  RMat  efficient  exerclae  «f  lili  itient^h.  To  avoid 
ibrm  defrcH  in  tlia  rowlng-mitl,  we  piopoie  tbe  fotlowing  aimplifled,  a»d,  wa 
truat,  improrrd  arrangensent.  a  repreaenta  a  ani  for  one  or  lav  men  1  A  a 
board  lo  orcii  their  feci  a^nM  in  pullins  back  hy  ihc  eroaa  handle  •,  which  k 
eoniirrtrd  lo  a  rod  ij  that  alLdci  ttrofit  through  tganata  flxfd  in  a  lUadard  *  ; 
at  /  il  a  hingn  Joint,  whkh  prmilla  the  connecline  rod  g  to  eibtaia  wilb  tha 
ravoluiion  of  the  crank  A,  wbooe  ail*  a<ti*U«)  Ine  wbrel  i,  the  pialoa  oe 
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trundle  f,  on  the  uii  i  of  wbieh,  ii  Bsod  At  nuuMP^toiw  I,  mvbig  ^afli 
office  of  ■  fly-wheeL  In  applying  the  lebour  of  mon  mm  to  an  >|ijMHtMt  if 
thit  kind,  them  would  be  loine  ■dvantage  fn  fkeing  dum  oppont*  to  t&k 
other  M)  that  a  pall  ihauld  be  nude  each  mj.     f<a  tttii  |iiin»it  titm  toi  U 


inieht  be  lengthened,  another  leat  be  placed  ou  the  otber  aide  of  the  stMidarl », 
and  another  crou  huidle  between  d  and/;  the  men  aitting  here  on  each  lUe 
of  the  rod  d. 

Having  now  explained  nhat  ii  deemed  the  moet  adTaDtageona  spplicfttioa  cf 
manual  labour  to  mills,  and  the  andelined  nabira  of  the  term  which  he*da  tKfa 
article,  we  refer  the  reader  for  more  information  on  the  lubject,  and  that  of  miDi 
generally,  to  the  article  Mill. 

HANDSPIKE.  A  name  riven  to  a  limple  lever  conuating  of  ti  bar  of  woajt 
or  iron,  chiefly  u>ed  on  board  diip  for  heaving  round  the  windloM. 

HARBUUR.  A  place  where  ships  may  he  at  anchor,  secure  from  BtimiM. 
The  principal  qualities  of  a  good  harbour  are,  iu£Gcient  depth  of  wster  to  float 
the  laTj^est  ships,  anil  sufflcient  breadth  and  depth  forthem  to  enter  with  &eilitf, 
and  without  danger  of  foundering.  The  ground  should  be  firm,  and  Ave  Irom 
rockt.  It  ia  desirable  that  they  1m  surrounded  by  lofty  hills  or  mountaina,  to 
screen  thetn  from  high  winds,  and  the  better  if  so  far  inland  as  to  derive  there- 
from increased  security  againd  being  hombarded  by  an  enemy  at  sea.  They 
should  also  be  provided  with  a  good  light-house  to  direct  ships  at  night,  and 
with  numerous  buoys,  posts,  moorings,  &c.  Harbours  are  sometimes  formed 
nrtilicially,  either  wholly  or  partially,  by  the  building  of  molea,  breakwatera, 
pien,  and  aometimes  by  large  floating  masses  of  timber,  which  rile  and  fUl 
with  the  tide.     See  the  articles  Boot,  SaEArwATaa,  and  Caisson. 

HARDNESS.  Ti-e  resistance  opposed  by  a  body  to  the  separation  of  ita  pai^ 
tides.  Tills  property  depends  ou  the  force  of  cohesion,  or  on  that  which 
chemists  call  affinity,  joined  to  the  arrangement  of  the  particles  to  their  figure, 
and  otber  circumstances,  The  difference*  between  hard  bodies,  such  aa  are 
soft,  and  such  as  are  elastic,  have  been  thus  defined.  The  soft  body  yieldi  to 
pressure  without  spontaneously  returning  to  its  previous  form  on  taking  oft  the 
pressure ;  the  elastic  body  returns  to  its  original  form  upon  removing  the  force 
applied ;  while  that  which  is  stricdy  hard  breaks  asunder  when  overcome  by  the 
force  brought  against  iL  It  is,  however,  justly  doubted  whether  there  ii  any 
body  m  nature  that  is  perfectly  hard,  peifectly  soft,  or  perfectly  elaxtic;  for  all 
bodies  seem  to  posses*  these  three  qualitiee,  though  in  proportions  indefinitely 
Tarious. 

HAfiDENING  and  CASE-HARDENING.    See  Ihok  and  Steel. 

HARMONICA.    The  name  given  to  a  mufical  instrument  invented  1^ 
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Dr.  PnnkKa,  in  wliith  the  iun«)  ar*  iirodiwsd  by  ftidton  tdtliMt  iIn  adMof  • 
Mrincif  ctuto.  llir  gU*M«  ore  blown  M IMW  M  ncMnUe  into  the  broB  or  hMn(> 
tnhcm,  having  rath  ui  open  nt<k  or  «ock«(  in  tie  iMBe.  Th*  ibickMv  «r 
the  glsM  near  ih*  brim  It  kboiil  on»-IMlb  of  U  faioh,  but  (bicker  u  il  cMntt 
ttftrer  the  neck,  «hicb,  in  (h«  lufol  Jtluni,  m  Rbout  *n  inch  dt«p,  and  an 
inch  and  a  hail  vide  wilhin ;  ihne  dtmrniiont  IcMMiiag  at  tha  claiaM  tliem- 
■rlvra  dlmlnith  tn  iilif,  Ti>CBPt  Ihal  ihc  nnk  of  llio  mulleU  o<ttht  not  to  b* 
ihoitPT  Ihui  btif  an  inch.  The  lai|^  glaaa  i*  nine  inchta  in  aianel«r.  aad 
tb«  nnnllni  lime  inchrK  BetvMo  thne  then  an  lirtntjMhrM  dlShrmt 
aJMn,  dHTeritig  tnm  each  olhn  a  qiMfler  of  an  inch  in  diamcur.  The  slaae* 
beiiif  diown,  and  trtrj  one  maricfd  wiih  a  itiBmonil  ib«  note  for  vhicli  It  ia 
inlendfd,  tfa«y  are  lo  b«  Uincd  by  dimlnlAIng  (ha  (MoinM  of  iboae  that  m« 
loo  ibiTfi.  liib  la  done  h;  ptndinr  than  nnnd  from  Iha  M«k  lowarda  tba 
brim,  the  breadth  of  one  «r  two  incbea,  aa  may  b«  rvqiitred,  often  trying  (he 

!;lan  by  ■  well-lused  nlnnO'fvt*  or  ha«p«i(liaTd.  ThD  U^nil  fttaja  In  tha 
iiatruiiicDl  i«  C,  a  Uitlc^tlov  the  reach  or  a  common  voice,  lud  the  higbeit  0| 
including;  Ibrec  comptelo  octam;  and  libey  are  diitinguiihtd  by  ]MliMiBg  tbe 
■ppirtnt  pttta  of  the  ^Im»m  wiMa  M*,  every  wmllona  white,  and  the  tthti 
iioici  of  ibeoctaii)  mib  the  t*mt  priamatie  toUatf.  to  that  flaaaea  of  the 
aame  ooloinr  (ibe  while  eiccpted)  are  alwoyi  octavn  lo  each  other.  Hie  giawea 
bdn  j  Ricied,  tliry  are  to  be  nud  on  •  round  iplndlo  o(  hard  iron,  an  bwh  la 
diaaelcr  at  the  UiicktM  and,  and  tafwrinc  to  ■  quarter  cf  an  inch  al  the  tmaDeet. 
Poc  (hil  DUrpote  the  neck  of  each  gbu  it  tittri  with  ■  cork,  prajtctin;  a  little 
witlioul  Uie  neck ;  iheaa  eorka  at«  prrfomtrd  with  hole*  of  dioirpnt  diameiati^ 
•ceorilnc  ti>  the  dlmennmiof  the  tfrindleiii  tbotpart  of  it  where  th«r  are  to  be 
fixcL  tiie  ^ance  are  aB  placed  one  within  aaotbrr,  the  latgett  on  tbe  bjggett 
«nd  of  the  tpindl^  with  the  neck  oniwarda ;  the  next  hi  tiM  b  put  inio  iha 
other,  Icaiing  about  an  inch  of  iti  brim  above  tbe  brim  of  the  fir«l;  and  tha 
allien  are  put  on  in  the  lamc  ordrr.  From  ihcte  upoted  pnrti  of  t4ch  glaM 
tbe  loiic  is  drawn  by  hying  n  fingn  upon  onoof  them  aa  iheniiMll*  asd  aimtt 
turn  tiniiid.  The  tptnille  iliiia  I'rrpiired  la  find  horitontnlty  in  the  laldve  of* 
box,  and  made  to  lum  on  btnii  j;iidgcans  al  each  end.  A  iqaare  ahank  codms 
fiMrn  iu  t!ii<k(iil  rixl  iliroiigli  ilir  liui.  on  which  thank  a  fly-whetl,  lo  amtaliM 
llie  motion,  ii  iiud.  Thii  wlieel  ia  made  of  vahcgany,  elghtt«n  iMchOI  in 
dlameler.  and  pretty  thick,  lo  tonctal  near  ila  circanfercMe  about  SUbt.  of 
laad.  An  irory  pin  !■  Aitd  In  the  Taeeof  thit  about  four  inehM  A«m  ihaaxliv 
and  over  Ihe  neck  of  thii  pan  it  put  tbe  loop  of  a  ining  IWMn  a  trtadlr,  by  wbielt 
tbe  machine  it  put  in  moiian.  I1ie  whole  ia  put  in  a  ntat  eate,  and  ttandi  on 
a  fluno  wilh  four  \rgt.  The  caie  ta  ihna  bet  lonp;  tl*ri*pn  fnche*  wida  at  iba 
larceit  end,  and  five  al  the  tnMlleit ;  it  it  made  with  a  lid,  which  optna  M  iIm 
middle  of  lit  height,  tod  lumi  up  br  back  hinra :  tbe  inalmneiU  ia  played 
upon  by  dtling  before  the  midille  of  tlie  tet  ef  glaMae,  turning  iheM  villi  th* 
loot,  and  wetting  them  now  and  then  with  a  apooj-e  and  clean  water.  Tbt  fln* 
gtn  tliDuld  b«  not  a  little  aooked  in  water,  and  quile  free  from  gTMaineta;  a 
uRle  fine  chalk  it  tometlmra  ntehl  l«  make  ihem  catch  tba  glMt,  aad  bring  oM 
(he  lone  more  readily.  Both  banda  ore  lued,  by  which  fneana  diflbrent  porta 
nre  pitycd  ingrtlier.  "  11ie  adranti^  of  (hat  inHranient  are,"  tayt  Dr, 
Fnnkliii,  "  that  ila  tniiet  arr  incompatibly  eWMt  beycnd  (bote  of  any  «tbir| 
that  ihvy  mar  bo  tuellcd  and  toftcned  at  pltaauie  by  ttrotuer  or  weaker  prew- 
turea  of  tba  Bnger,  and  coniinued  lo  my  length,  and  that  the  inttnuneni  wiiv 
omee  weQ  tnned,  never  again  vanta  tuftlnf ." 

HARNESS,    llie  funinire  and  cqu^enla  of  banco,  to  adapt  ihrm  for 
^TtHtin;  tartianav  and  for  being  dn.-en,  niU(4,  and  oentroltrd.    The  c«n- 
ttituent  putt  or  haitieit  at«  noticed  tutder  utev  aepotsie  hcadi.    See  Co«.l«*, 
I  SaoDtK  CABaiiot,  Sir. 

HARP.    A  itrin^  Imtttnaeet,  eMuiiUnf  <f  a  briangular  fniae.  ihe  cbordi  of 

wlwh  nicdiitrDdedinapanlleldiroclMn  from  the up«cv parts  to  one  of  iti  tiden 

HAKPUUN,  or  HiariHO-ia«ii.    A  javelin  niea  lo  pteroe  wbalea,  In  tbe 

(iTTciiliiiid  and  SouUi  Sen  fiihvrier.     It  liaa  a  bread,  M,  triangular,  battifrf 

head,  well  thoipmed,  to  pciKtrtio  eatily,  and  a  ahaak  abotit  two  fiat  long,  M 


^dtti 


HABROW. 


Ill*  cxtrtmity  of  wlijch  it  TiultDed  ■  long  lina,  wkirh  Ua  cwcftilljr  coOad  in  lb 
boat,  in  lucb  B  munncr  tliat  it  ma^  run  out  c*iity.  wiit  TiUioui  mUni^iM. 
A(  MMii  u  th«  b[>at  linn  cixn'  within  ■  cumpt'triit  iliiUncc  of'thc  wlistv,  tbt 
liarpoonrr  liiuiicliira  hi*  inilrumcnt,  and  ihc  flih,  JmirmliMtlj  he  ia  wound*^ 
duccndi  will)  aninziii^;  rapidity,  currj'inf;  Ihc  hsrpooa  lloilg  with  luRi,  and  ■ 
MniidetBlile  Iriigtii  iit'  i)it  hue,  wlti(')i  it  piirporFtr  1«t  4otni  to  gt<ra  him  noa 
todiT*.  Brinfi  aooii  cxliBiiitrd  vith  t)ii-  faiiciic  aii<]  lou  of  bloat))  oe  rr  ■■r>iMli. 
in  <inl«r  to  brcudip,  wlitrs  Ik  pmi-iiily  riptrn,  ssd  6iMti  npoB  ih*  iutAm  cf 
th«  <r*l«r;  wliaii  iliry  appnwch  ili*  carcww  bjr  drawing  in  tht  wkmb  Knr. 
Thi)  line  ii  from  rixty  to  KVenly  failinma  lonf[.  and  mado  of  Ihv  finrM  ^ad 
•ofWil  hrmp.  that  it  may  alip  caiily.  To  pnvral  tlic  boat  taking  ftr«  br  iIm 
frlcti'in  of  tli(i  line  agalnat  it,  it  it  conaiaiilly  wntrred  u  il  panea  ouL  n« 
barpDon  i>  nlio  employed  la  Catch  ilurgeoni,  and  other  Urfe  fiili.  AbonI  ■ 
criilury  I):d.  gi'iia  vm  tried  fur  dinclinrging  liarpooni,  on  the  preiutnptimi  that 
thpy  coiilil  itriku  the  nhnlci  at  grc^ttt  di>t2n(:n  ihaii  by  baad.  Tlicv  wMa 
tried  for  tevcrnl  lentoni,  but  their  employment  hai  been  erer  auioa  >l— iiin^aJi 

H ARPSICKUKI).  A  alriiij^d  liiaEnimeiit  conlaiiied  in  a  lar^  caae  tt 
wood,  having  a  double  or  treble  row  of  diiteiidrd  iilritt)^  vt  brnoa  and  itad 
wirei,  lupported  by  bridgea.  It  it  played  upon  limilaiiy  to  the  plaiio-rarte,  but 
iiialrad  of  liaminfr>  coverrd  villi  tvntlii-r,  tli«  ton«  it  produced  by  littl*  uprigfal 
piFcca  of  wood,  rolled  jack*,  furniihed  vilh  piecea  of  crow-qulil,  which  itnka 
the  wim.     Th«  pinoo-fotle  han  now  almost  wholly  lupencdKl  tha  hanniclMcd. 

IIARHOW.  All  *);ri(-iilliiiHl  iiiiplrmrut,  u>cd  fur  T^iug  sad  UvdKDr  ifca 
tarlh.  Tlieiv  arc  two  principal  diitincljoni ;  namely,  the  comnioa.  and  ik* 
jointed  chain  harrow.  The  common  haitow  it  usually  made  by  fraBiinc  too^ 
llifr  s  number  vf  itvnl  parsllrl  b-ir>,  by  meant  of  tii»  like  numbar  of  alM^ 
bin,  e(|uiditlant,  and  ccouing  the  otheri  at  rishl  anelei,  ihua  ]c*na( 
niMfortn  aquare  tpacci  between  iheui.  Tu  itrrngtlien  thi*  frnms,  a  bw  ■ 
fixed  din^oiiitlly  Mcrix*  tlicm.  Tbt  ■pikea  or  tanga,  which  are  mada  tnm 
four  to  tni'tvv  inchra  in  Icngtii.  (according  to  the  nnliiro  of  the  icjl,  or  wmk 
to  be  llerformed,)  are  fisted  to  thii  frame  eilbet  by  nuti  and  icrew*,  or  by  rrre^ 
ting  them  down  tipuii  iron  wiighi/ni,  HtWl  juming  them  ibrotigh  the  wood.  Tba 
A-anin  of  cinine  lici  flalwaya  upon  the  ground,  with  tlie  tang*  to  th«  grating 
and  ic  i*  drown  ocrou  the  lield  by  callle  yoked  to  a  chain  faitcned  to  oat  cams' 
of  th(  harrow.  The  chitln  or  «crew  linrrow  ia  made  tu  divide  diagonally  into 
IWD  patta,  thu*  forming,  a*  it  were,  two  triangular  harrawi,  whirh  art  hookc* 
and  chained  together-  Thii  contrivance  adapiBitielfbeKcrtoIhe  ridge*  and  mbar 
iiieqii^illliei!  uf  lli<*  ground.  Siimetiiiiei,  in  lien  of  thin,  two  cumn>OB  batrom 
arc  chained  logethrr.  and  applied  to  cITccl  the  laine  object. 

HAKTSHOItN  SHAVINGS.  Theae  ihavings.  ulihaugb  originally  taken  from 
lh«  horna  uf  >Ih^  or  haiU,  which  are  a  ancetra  vi'  bunc,  iir#  tiow  olrt«ined 
chiefly  by  ahaving  doirn  with  a  piano  tlie  bonca  of  calvca.  Thejr  aSSml  a 
nutritioua  and  ipeedily  formed  jelly. 

HAKTSHORN,  (iiriiiiT  or,)  i*  now  unially  obtained  hy  tli«  d<>tIUatioii  ct 
banco,  hoof*,  homa,  and  In  eencrnl  the  refuse  of  slaughter-houae*.  Aii  irna 
•till  or  retort  ii  generally  uied  with  a  pipe  leading  from  it  inlu  a  wotm  co^ 
dtn«FT.  The  r«turl  la  filled  with  bono*  roughly  broken,  or  nihcr  inal«rial*,  aad 
■  UT<mg  heat  applied.  Water,  and  a  lar-like  oil,  accumpanied  with  a  ftetid  infla»- 
mable  guMt  result ;  carbonic  acid  alio  comes  over,  but  thi*  Ii  muitly  taken  tip 
by  the  animonia,  which  )■  fuinied  al  the  aame  time,  and  received  In  tb*  atalc  oT 
Carbonale  of  nmnionia.  When  the  diUerent  siibslariCL-s  have  bcea  CoodeJiMd  ia 
the  worm,  ibey  should  para  into  ft  receirrr,  wliich  ha)  no  cummuiiicatioa  willi 
the  open  atinottilierc,  (on  account  of  the  overpowering  nulaanc*  of  jti  odour,) 
but  which  ahould  have  a  mpe  inserted  into  the  tipper  pun  of  it.  and  canncclfd 
with  the  aah-pil  of  the  tlill.  Tlie  indaminablr  goi  and  ilm  smell  are  o>BT«jad 
to  ih*  Are,  where  the  former  ignitci;  but  care  muit  he  taken  to  aioid  any 
rxploiion,  for  when  the  evolution  of  the  tnllainmabte  coa  becomra  iLem, 
or  ceaMB  .entirely,  the  eoinmnn  air  jiaasc*  along  the  ]>ip«  into  ilia  doaa 
rMoiver,  which  ia  filled  with  the  lame  mflammablr  gaa ;  and,  under  ibM*  dr^ 
cnmatance*,  an  ciplotion  will  take  placei  which  will  not  only  bunt  iba  racein^ 
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r  mt  do  «tkM  injuiy.  Tbi»  viQ,  Mr.  Gray  obMn-n,  taty  b*  arridcd  b^  plMing 
ft  rtin  in  th«  pp*  OfMoIn^  unmrdi,  to  Bllcnr  the  pMtap  of  tfa«  pn ;  ud 
■notlwt  Ttliwinio  iha  reenrtf,  opening  inwAnU;  by  inu  inpani lli«  Harainf  gu 
■  illbciloDpcdia  it*  pMK^D  l0  IM  T»c«iV«T ;  u  itMrftlve  Inlo  th«  ncMvn' open* 
ing.  will  (^mit  Ilia  comRiao  air  to  fill  up  ibc  vacuum.  Hiiu,  bj'  meana  of  UiI* 
ajiparncui,  if  it  be  >tlt  conilnicWdL  via  proper  luting  bv  einplm-td,  the  lUttilb* 
liun  of  harlihora  may  b«  currird  <M  •IsiMt  wilhnnt  any  un«U,  akkonfh  llw 
odour  of  aniniftl  oil  la  m  Tmarkably  ofltnHve.  The  fint  praduet  cnntjiu  of 
vater.  animal  tar,  and  volatile  »«lt  A  grnt  pert  of  ibc  tar^  oil  may  be  Mpa* 
Mad  mecbanioally ;  the  rnt,  In  a  gttM  mNuur^  by  •  aeoonil  jluitlaiion  wiib 
ft  gtntl*  heaL  The  liquid  which  comci  ortr  connalt  of  a  aolution  tiS  laaqul-eaf- 
bonale  tfT  amiBoiiia,  with  a  fetid  ■slenal  «Q,  wU«h  gii'N  it  a  peculiar  odour, 
lii*  liquid  ii  itffl  told  in  the  thopa  twder  lb*  naino  «f  npitil  of  bartthon,  •■ 
the  alkalin*  Gquor  oblainad  from  ibat  tubatane*  wai  at  one  lim*  thougbl  i« 
iioaafM  otrtnln  iiK-ttical  Trrtue*,  not  to  be  tauai  in  the  alkaline  hquor  oMainod 
Rom  other  animiil  miUlcn. 

HATS.  A  w(ll-knDWii  corering  tar  lbs  head,  and  diilingaialiad  thm  ■  eop 
or  bonnet  by  a  brim.  They  are  made  by  rarioiu  method^  oeocrdiftg  lo  1^ 
natuK  of  the  tubitance  of  which  Uiey  ar*  oompoMd ;  but  1^  far  the  malott 
numbn  are  formed  of  llir  fiir  of  diffmnt  animal^  br  a  nroceaa  called  Mtftigi 
ibia  mtmifacturr  hot  of  late  ycart  become  of  oonMeroMe  oommercial  Impoe- 
tuee,  and  numeroui  impruveiDPiiii  Have  bepn  Inlroducfd  iiKo  U.  Tbe  matenala 
for  BftUaB  haia  are  Ghirdy  rnbliiu'  fur,  cut  off  tmm  tba  akin,  together  with 
wool  ani  ntaeer,  to  wbich  inny  olio  be  added  mola  ftir,  ftod  kid  hair.  TWao 
■n  miiad  in  rtriou*  proporlioiii,  and  of  diflVreM  qualiliea,  acMmling  to  Ibe 
value  of  the  hota  btended  to  be  iniult ;  but  tb«  beat  tv  i«  nour  abolly  lued  for 
fadng  tbe  flner  hat*,  and  not  Ua  (l>e  main  bodv  or  (tu£  The  llr*l  proceta  In 
the  ninnufactDrc  of  huts  ii  Ictmed  6«rin^,  wbicli  ha>  tor  it*  otgeet  lo  ariiaTala 
tlic  fibre*,  and  break  up  any  rlbu.  in  u  to  fntm  the  whole  inio  a  kind  or  liftht 
down :  it  ii  perfarmrd  ai  followe — Ibo  vcrkmut  1*  provided  aitb  a  pote  of  adi, 
or  vliiu  dful,  sbuut  lena  Ibct  long,  baring  a  bridgo  U  fA  end,  over  whUb  la 
■trtichcd  a  cni);ut  about  ,')  of  an  inch  thick  ;  and  a  poftioa  of  the  mUerial  beiM 
laid  upon  a  liunll«  of  wir«,  lie  holding  the  bow  lieriaoDtally  Im  hia  leA  h»o4, 
nrailf  in  contact  witli  Ux  taaMrial,  givei  the  wring  a  pluck  villi  a  wooden  fiift, 
bald  in  Ut  ri*ht  haad.  Hi*  Mriu,  in  it*  return,  lUikei  the  fur,  and  nunc*  it  to 
•prii^  up  in  tbe  air,  and  Gill  in  •  light  open  furm,  at  a  Lule  diuance  fnan  tha 
IMMi.  ay  rei>«^*d  ilrohei^  tb«  whel*  ia  Mhlcclad  to  ibe  bow ;  and  hatiog  ihM 
Ulen  to|fc<h«r  in  alt  directiani^  it  foinu  ■  Una  mau  or  *uh«taiiee  br  lb*  fdt 
Tlie  quantity  thu*  treated  at  onw  b  called  a  iail,  and  never  exceed*  htlf  tbo 
qvanoiy  raqdrad  lo  make  e«ie  hat. 

WbcQ  Ih*  halt  i*  laffidcndr  bowed,  it  ia  ready  for  ianMay,  wblob  I*  llw 
term  for  the  commenoement  of  the  feltiv.  Tie  pteparvd  material  bein^  oreBly 
dfapo*ad  on  lb*  buidic,  ii  covered Hith  a  linmclolli,  and preued  baekwerdt  and 
ftrwwd*  In  in  variont  part>  hv  tl>c  handi  of  th«  workman.  Tho  pnture  i*  gxnll*^ 
■nd  tbe  haad*  ore  very  iligiitly  moved  baekwanb  and  forward*,  at  tbe  fane 
time,  through  a  ipace  of  pnliapa  a  <fimur  et  an  inch,  lo  favour  ibe  bardeiiing 
•DlangUag  ef  ibe  flbrea.  Ia  a  v«ty  iharl  lln»e,  the  atiaff  acifiilTM  *uilleient 
flnnniM  to  bair  carofbHy  liHidtinE.  Tlie  cloth  t*  tben  taken  off,  and  a  ihert 
of  pafMT,  with  il*  oorneia  doubM  in,  to  aa  to  give  it  a  triangular  outline,  ia  laid 
apen  the  bati,  which  last  ia  folded  over  tlia  pvp'r  M  It  lie*,  and  it*  tdgvt, 
meeting  one  over  tbe  other,  Gjrm  aoeniralcap.  Tm  joining  i*  tooa  made  good, 

Spnwure  with  tbe  handa  on  ibe  riolh.  Another  batt  readr  hardeni^  ia  in 
I  next  plate  laid  en  Ae  hadU,  and  lb*  ei^i  hei*  mentioned  placed  upon  it 
with  the  toialug  downward*.  Ttriilait  ban  bel w  alao  Ibldrd  up,  « ill  have  ita 
place  cf  jUMtion  diamelrlcally  eppowl*  that  ofuie  innrr  ftll,  which  ii  lauat 
lb«e*fcco  gtoaily  brip  to  (irengihrB.  Tbe  principal  part  of  the  iuMidml  bat  i* 
Ibu  pat  tccoibrv,  and  now  require*  to  be  worbrd  with  ibe  band*  a  eoaudtvable 

Cpoa  3)0  hbrUe,  the  elotli^ingalsnoccaiionallv  If  tinkled  with  clear  waier, 
I  iba  wbele  of  ihl*  opemiion.  which  i*  called  bmoning,  ibe  Mi  beeoma* 
and  flrmeri  and  ctattae i*  in  li«  dimeoiEonf.    The  n*«  of  i1h>  paper  la  W 
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prtvtnt  the  tidn  frarii  feltms  to^tlin.  The  fatnnlria  b  fellowad  kgr  ft  Hill 
more  eSecUul  conliniution  of  felting,  e»ll«d  tDorioKg,  Wtdch  cooawti  m  jdm^iDg 
them  into  a  cauldrou  eoDUining  wnler  iligbUr  uiduliitcd  with  mlpliuric  acid,  IM 
then  working  them  upon  ume  planka  fanning  the  ftustnun  of  &  ccae,  inr<tin| 
it)  the  cauldron  at  the  middle.  The  imperfectioni  of  the  felting  now  appear; 
and  the  woikman  picks  out  the  knoti  and  other  hard  nilntuieea  wllb  *  bodkhk 
and  add)  more  fur  upon  aH  auch  parti  ai  requit«  atrengthening,  Thii  addM 
tai  a  patted  down  with  a  wet  bnuh,  and  loan  incoritoratea  with  the  mL 
Towardi  tlie  clote  of  thii  working,  the  beaver  for  the  nap  ia  laid  on.  Br  tbcM 
i  meana,  theiuhitance  of  the  hat  i>  formed  into  a  felt  of  clote  texture,  plialde,  and 

capable  of  exteniian  (althoigh  with  difficult;),  in  eveiy  direction,  IkiI  the  fi|iiii 
iiiilllconicali  the  next  thing  tube  done,  therefore,  u  to  ^ve  it  the  re<]uired>ha|ie> 
For  thii  purpoie  the  workman  tumi  up  the  edge  or  bnm  to  the  depth  of  about 
an  inch  and  a  half,  and  then  retumi  the  point  back  again  through  the  ccnin 
or  axil  of  the  cap,  lo  far  ai  not  to  take  out  thii  fold,  but  to  prcxluce  nnoths 
inner  fold  of  the  lame  depth.  The  point  being  returned  again  producn  a 
third  fold,  and  thui  the  workman  proeeedi  until  the  whole  faaa  acquired  Um 
appearance  of  a  flat  circular  piece,  conaiating  of  a  number  of  concentric  &Ui 
or  undulation*  with  the  point  in  the  centre ;  thii  ia  laid  upon  the  plank,  where 
the  workman,  keeping  the  piece  wet  with  the  liquor,  pulli  out  we  point  with 
hii  fingen,  and  preuei  it  down  with  hii  handi,  at  tne  aame  time  turning  it 
round  on  iti  centre  in  contact  with  the  plank  until  he  hai  b;  thia  meana  mbbcd 
out  a  flat  portion  equal  to  the  intended  crown  of  the  haL  In  the  next  place  ha 
takei  a  block,  to  the  crown  of  which  he  epfdiei  the  flat  central  portion  of  the 
felt,  and  by  forcing  a  itring  down  ihe  lidee  of  the  block,  canaea  the  next  pail 
toaatume  the  figure  of  the  crown,  whichhecontinueilo  wet  and  work  until  it  !■■* 
properly  dispoied  itself  around  the  block.  The  brim  now  appeari  like  a  puckmd 
or  flounced  appendage  round  the  edge  of  the  crown ;  but  the  block  being  act  npright 
on  the  plank,  the  requiiite  figure  iaioon  given  by  working,  rubbing,  and  extending 
thii  part.  Water  onlyii  uied  in  ihii  operation  of  blacking  or  fMhioning-;  attha 
conduiion  of  which  it  ii  preiaed  out  by  the  blunt  edge  of  a  copper  itnpleinent 
called  a  ilamper,  Previoui  to  the  djing,  the  nap  of  the  hat  ia  raiaed  s 
loDiened  out  with  a  wire-bmih  or  carding  inttnimenL  The  fibrei  are  too  rotten 
after  the  dying  to  bear  thii  operation.  The  dying  materia]]  are  Icwwoo^  a 
little  oak  bark,  and  a  mixture  of  the  lulphate  of  iron  and  of  co[)per,  known  in 
the  raarti  by  the  common  name  of  green  copperai  and  blue  vitriol.  The  bata 
are  boiled  with  tlie  logwood,  and  afterwardi  immened  in  the  lome  aolution.  The 
dyed  hati  are,  in  the  next  place,  taken  to  the  itifieuing  ihop.  One  wprkmai^ 
aiiiited  by  a  boy,  doea  thia  part  of  the  buiineis ;  he  haa  two  veiiel*  or  boilete, 
cne  containinF'  the  groundi  of  atrong  beer,  and  the  other  containing  melted 
glue,  a  little  thinner  ^an  what  is  used  by  carpentera.  The  beer  ground*  are 
applied  in  the  inaide  of  the  crown  to  prevent  toe  glue  &vm  coming  through  to 
the  face,  and  alio  to  give  the  tequiiite  fimineis,  at  a  leii  expense  than  could 
be  produced  by  glue  alone.  The  glue  atifiening  Ii  therefore  applied  after  (km 
beer  groundi  are  dried,  and  then  onlj  upon  the  lower  face  of  the  brim  and  the 
inside  of  the  crown.  The  dry  hat,  after  thii  operation,  ii  always  rigid,  and  ita 
figure  irregular.  The  last  drea^ng  it  given  by  application  of  moisture  aud 
hea^  and  the  use  of  the  bnuh,  and  a  hot  iron,  ai  before  mentioned,  somewhat 
in  the  shape  of  that  lued  by  tailon,  but  shorter  and  broader  on  the  face.  -  Tlw 
hat  beiog  softened  bj  expoeure  to  iteam,  ii  drawn  upon  a  block,  to  whicK  it  ia 
teeurety  applied  by  the  former  method  of  farcing  a  string  down  from  tha 
crown  lo  uie  commencement  of  the  brim.  The  judgment  of  the  workman  ia 
employed  in  moistening,  brushing,  and  ironing  the  liat,  in  order  to  give  and 

Ereierve  the  proper  figure.  Before  (he  hat  ia  quite  finiahed,  the  brims  are  cut 
y  a  knife  attached  to  a  radiua  rod  lo  as  lo  describe  a  drclej  the  cut  it  not 
carried  entirely  through,  so  that  one  of  the  last  operations  consills  in  tearing  off* 
the  redundant  part,  which,  b;  that  means,  leavei  an  edging  of  beaver  round 
the  external  face  of  the  brim.  When  tlie  hat  is  thus  Gni^ed,  the  crown  ii  tied 
up  in  gauH  paper,  which  ia  neatly  ironed  down,  and  it  it  then  ready  for  (ha 
■ubiequent  c^rationi  of  lining,  &&  for  sale. 
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[a  UiBt  My  coaAitUi  wotk,  KtrlioUon't  Jnayial,  Vul.  IV.  4to,  uic  u*«r«I 
igSMlioiu  fur  efl«cling  many  of  iho  Ibngoiag  oporatinn*  by  luuluntiy. 
Arnongit  oOict  ButiJKU  propwed  far  inquiry  in  lb*  bllowing: — wbgiJiw 
caidinK,  vhicli  ii  Tt>|iidly  (M  iiMcliMalcally  dont^  be  Inhrior  to  bowing ;  whrtlMr 
*  rucceidon  of  lutu  or  c*rilui)(  mtf;h(  ba  llmmB  on  a  fluud  cone,  winch  rnpidJy 
nvolriiig  in  conlMt  villi  tlirec  or  mtm  eyliadonv  might  pcrionu  the  hatdvninjf 
and  c*«n  tti«  vorkbg  >ilb  mudi  mora  praeulou  and  ipMd  Uiaa  tbay  an  n»« 
dme  by  hand ;  and  whcthar  blockiog  or  ahapin^  ba  Kil  a  proMH  aiUraiMl/ 
wall  calculated  for  the  opetatjon  of  on«  or  more  maehinciL  Thcie  injcnioiu 
■naeatian*  hara  toMnlly  bMa  Id  aoma  ni«aaui»  acted  upon. 

la  1820  Mr.  G.  Botradailt  obtained  ■  ptieat  for  an  apparaiua  fbr  tha  nakl^ 
«r  Mtling  up  «f  hat  bodic*.  u  it  b  ferraod,  in  atich  uTctat  eonea  or  frnitnuna 
*f  coDfa  aie  made  to  revuUe  upon  ilieir  axe* ;  and  ihe  firamea  in  wbicli  tbeaa 


conot  act  tiring  nada  to  vlbtMa  boriiontally  on  a  lixod  |iltot  and  twtreli  lb* 
fikinont*  of  wool  are  ea«*ed  to  IrarMso  each  atkcr  duf  o^nlly,  a*  tkay  an 
wound  upon  a  double  cone,  and  by  ibai  nwaM  (0  prodnca  a  matted  infaMaBceh 
which  U  afterwatda  to  ba  veiled,  thtwik,  and  ftllad  togMlNr  !■  Uw  Mual 
maiincT.  The  bodie*  «S  two  hate,  caeb  tS  a  coniul  f^n,  aie  thau  nada  over 
the  lur^e  of  a  double  cone,  vhich  nr«  •epatated  by  caltinit  tbeni  along  ibtir 
mUdla  or  baae  line,  and  ilipptng  ihem  on  at  iha  end.  a  a  in  tbe  iUi^[nat, 
I       TiftMtiitB  tltM  double  eoBical  btock,  and  (A  taw  eooical  reliant  tt  «ych  thcta 
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UTO  HATCHING  OF  FISH. 

*  sre  two  mart.'  on  tlie  upposite  aide  of  tbe  mtcluDe,  not  ■•«!  in  Ai«  view, 
axea  of  thne  four  ruileis  tie  placed  in  luch  tn  inclined  poMtimi  m  to  -imit 
double  cone  a  a  to  b«ar  equally  upon  tbcm.  The  two  front  cana  Hh 
fixed  upon  their  baica  two  bevelled  toatlied  wheel*,  which  gear  into  one  iM 
u  shown ;  and  rotary  muiion  it  given  to  both  by  the  teeth  of  one  oT  tb 
taking  into  a  bevelled  tooth  and  pinion  that  revolvei  upon  ■  wertical  Handle 
which  motion  ii  communicated  by  a  baiid  and  rigger,  Xlla  large  doaUeo 
BO,  therefore,  ia  mada  to  revolve  ilowly  by  the  friction  of  in  aurfsce  aeaiiut 
four  conical  rol [era  underneath.  The  ttiner  of  wool  heing  conducted  Am' 
dotTer  of  a  carding  engine,  placed  behind  the  machine,  to  the  upper  s^ 
the  duuble  cone  a  a,  and  the  conci  bb  being  nikde  to  revolre  ai  fei 
deicribed.  causes  tlie  aliver  of  wool  to  be  wound  round  tlie  periphery  of  ■■ 
an  unlfurm  layer.  In  ordtr  to  give  a  diagonsl  croaiing  to  tiie  filameou, 
they  are  wound  upon  the  double  cone,  the  machine  ia  made  to  tum  pai 
round  huriiontalty  upon  the  pivot  it  iu  front,  and  upoii  a  eirirel  jointlitt 
to  which  the  back  part  of  the  machine  is  attached  by  a  bent  rod  »  m,  the  ti 
of  which  beat  rod  is  explained  by  tlie  separate  I\/.  2.  Thp  searinir  by  'h 
the  vibrating  motion  of  tbe  inacliine  is  cSecled,  ii  not  brought  into  riew  in 
figure,  aa  it  could  not  he  distinctly  exhibited ;  but  it  may  be  eaaiJy  coou 
bended  that  a  rotary  crank  and  lever  will  effect  tliia  movemenL  ThiB 
above  described,  it  will  be  seen,  very  closely  resembles  that  suegetted 
Mr.  NichoUon  for  preparing  tbe  bodies  of  hots ;  that  which  we  are  about 
describe  as  nearly  resembles  his  plan  for  fiiiinhing  them. 

Air.  Ollerenshaw,  of  Manchester,  about  the  year  1824,  took  out  a  nate^ 
a  machine  for  osiisting  in  ihe  dressing  and  Itnishiiig  of  beaver  or  felthiu 
whicli  the  ordinary  labour  in  those  oper.itioiia  ia  materially  reduced,  and  I 
work  la  rnrnplcted  in  much  leiia  time.  It  is  constructed  on  the  principle  of  I 
latlie,  and  llie  apparatus  cunsiala  of  three  principal  part*  or  lalhea,  which  i 
all  fixed  in  one  strung  I'ramc,  and  inolioii  ia  given  to  them  hy  meana  of  ■  bi 
passing  from  any  hrat  mover,  (as  a  ateuui-eiigine,  water-wheel.  Sic.  Sec  1  1 
tii'il  of  tliesu  Litiieit  is  con-iltucted  the  same  as  tlie  common  wood- turner's  lall 
and  ia  used  for  the  purpose  of  ironing  or  dreaaing  tbe  itjes  of  the  crown  ■  I 
block  upon  which  the  liat  is  lixcd  is  made  to  lit  on  the  chuck  of  the  lathe'  ■ 
as  the  liat  revolves,  the  hot  iron  is  opiilied  to  the  surface  by  the  workin, 
which  quickly  smooths  the  hat,  giving  it  (he  usunl  glo^isy  appearance '  I 
velvet  cushiun,  and  tbe  various  briislica  hatter*  use,  are  likewiae  apnjied, 
may  he  requirvd,  while  it  ia  thus  revolving,  till  that  part  of  the  hat  is  finiibi 
when  it  is  removed  und  placed  upon  the  block  of  the  next  lathe.  Tliji  kco 
latlie  ii  cunstructed  witli  a  vcrticid  sliaf;,  so  as  tu  produce  a  horizontal  roti 
mniion  to  the  hat,  which  ia  hotter  suited  fur  operating  upon  the  flat  part 
the  crown,  and  the  tipper  side  of  the  brim,  than  a  verticul  motion.  'X^fa 
having  undergone  the  usual  maiiipululioiis  in  the  second  lathe,  ia  ramoved 
the  lljird,  where  it  is  introduced,  in  an  inverted  position,  into  a  frame  n>ade 
receive  it,  wiiich  (urns  round  very  slowly  in  a  horizontal  direction  ftlie  al 
being  verticil);  here  the  workmen  aiiiooth  the  under  side  of  the  brim  I 
drawing  the  iron  acroas  it  from  the  centre  outwards.  The  hat  next  uudereo 
tlie  usual  examinations,  and  ]>ickings-oiit  of  the  extraneous  and  coarae  bur 
alter  this,  it  is  again  subjected  to  the  former  operatioDs  of  ironing  and  hrushiB 
wliifb  finiahes  ii. 

HATCH,  and  HATCHWAY.  Hatchway  is  the  square  or  oblong  openii 
through  a  ship's  deck  {  and  tlie  cover  to  it  ia  the  linlch,  which  is  soinetimea  pti 
Tided  with  a  crating,  to  admit  light  and  air  beneath. 

HATCHET.  A  small  ax.e  uied  with  only  one  hand.  See  Axe. 
HATCHING.  The  prodnctiuii  of  chickens,  or  other  animals,  alive  fiw 
eggs,  whether  by  incubation  of  the  parent,  or  by  artificial  heaL  Under  til 
article  Eooi,  we  have  described  the  mode  of  hatching  chickens  by  the  h«at  < 
ovens.  In  the  next  article  we  shall  notice  the  important  art  of  huching  fiil 
which  is  practised  with  much  success  in  China. 

HATCfHlNG  OF  FISH.  The  Chinese  haUh  the  spawn  offish,  by  colled 
iug  it  on  the  nuugin  and  surface  of  the  water,  and  then  tilling  the  abcU  of  , 
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,  Ud  »gg  wWb  tha  ftbtliwai  nuUar  that  wobilm  llit  ipawn.    The  boh 
tlia  cg^  U  mxad  ortr,  and  it  ii  put  vnict  a  titling  Iwa.    At  Lho  muiniMii 

'  ft  oetuia  auanlwr  atiuyt,  tbejr  break  t)i«  ibell  in  water  wanned  by  Uie  turn 
Tbejroirag  fry  are  prvtentlj'  hutched,  a&d  nre  kept  in  piiie  freah  wai«r  itll  ihey 
are  urge  taoufh  to  be  throan  into  lb*  pund  with  t&o  old  fiih.    Tie  wU  of 
^wii  for  thMDunute  lbnn« ail  imponant  atticle  of  Irado  in  China. 

ililTCHMENr.  The  toot  of  artneef  adead  peraon,  UMially  |>Ia«ed  In  Ihe 
freni  uf  ihe  houao. 

ilAUTIlOV.  A  inu*i«al  iiulrummi  proridtd  with  key*  like  a  Bute,  but 
blo<ni  by  K  rtwd  at  one  <ad.  and  tpetailing  out  cHiically  lowanti  the  other  end. 

HAV.  Urati  dned  in  tli*  ■uiithio*.  n>t  ritk  «f  Ihi*  oparation  being  wr- 
eexTutly  oonipleted,  oning  l»  uiiliieaurablc  ebaagea  in  the  weather,  is  well 
koowii ;  and  tne  lea  to  the  brmer  in  caiiw«{>iuaoe  of  loaf  Fonliimed  raini  and 
ftmdi^  after  tho  ffraat  it  cut,  i>  lonietimre  very  atrer*.  It  hai  oocunwl  to  at 
that  •  remedy  foe  ao  arrimu  nn  eiil  might  be  fonnd,  in  ptoriding  aena 
almple  temponry  enr^nmt  in  the  boy  field,  the  oni  of  erliich  would  b<-  fa  Uat 
Aan  tbt  ralua  of  ilia  crop  aaved.  Four  pouf,  «v  bop  polei,  ni'glit  he  fined  In 
Ihe  BTound,  lO  oa  to  form  a  ipiadnngk,  viih  one  ui  the  Middle,  of  great** 
height,  u  a  ceniril  tnpport,  and  to  farm  Ihe  apex  of  a  Meiical  top  or  rooC  At 
ftbuiu  a  foot  from  tliv  ground,  aoine  very  coane  aettjag  inlghi  b«  urvlebed 
bonmttally  from  pole  to  pale,  and  ihcNto  tied ;  a  ijiianlily  o(  llir  grnn  hay 
might  be  lurown  Lichlly  upon  thii.  Tlicti,  above  thii  layn,  a  aecond  ttoor  of 
ael  werfc  mi^tht  be  laid,  with  a  enfflelent  (pace  undetBeaUi  for  the  fi«a  pdaaoge 
of  (iieair,  andupanit  Biwoadilraiunief  Ihcwcthaymaybclhrown;  proecadlug 
b  thia  manner,  tier  abore  lier,  u  hicb  m  may  be  conrenienl ;  which,  by  ilio 
Hablanee  of  a  w^^gon  at  n  ttage,  might  aaaSly  tw  railed  to  Iweira  Ctet,  and  be 
eoeered  either  by  ■  Utpaulin,  ur  a  MoUal  lop  of  hay.  In  orM4bn*  of  ihU 
kind,  llie  hay  would  thoroughly  dry,  and  the  uuteriali  of  wluch  lliey  are  formed 
would  lut  many  yeara,  niigM  euity  be  etowcd  away,  and  be  aiefiol  for  olher  pur- 
poaea.  TlieeoaraeneiCtiiigin  wblon  woollen  n^arepacked,  inadaafdivlarrcd 
atrandi  of  oid  cable*,  wauld  be  very  cheap,  ilrong,  wd  ihinible.  Tb«  TjrulcMi 
hare  a  method  of  pnmtving  their  hay  ciopa  which  acenii  to  dcterve  ioiilation 
ia  thb  country,  aa  it  may  b«  periiapa  mere  generally  and  easily  prarliied.  It 
ii  Ihu*  doKTrbvd  by  Mr.  ItrM^edon,  In  a  letter  to  Ihe  Society  of  Aru.  ht. 
"  I  bare  ob*rrvod,  in  the  courta  of  toy  Joumeya  in  the  Alpine  dialricb,  lliot 
the  hay  i*  pteierved  in  the  mtadowt  and  eu  elcpei,  ia  aituaijona  wbWe  tlio 
cockt  are  exptntd  to  the  actieo  of  Urrtnta,  by  beiag  cocked  tipea  aUkoa 
having  two  or  three  tranaver*e  piece*  of  wood  fixed  in  ih«n.  The  eulia  ie  light, 
about  lire  or  aix  inehea  in  eireitmferonee,  and  about  four  or  five  bvt  long. 
noMM*  kept  by  the  farmera  In  large  qnanlitm,  and  alovad  awav  coin|iartI* 
doling  winter,  uniitr  tho  oveihanging  ivoft  of  their  dwellinea.  Witeo  uatd, 
they  arc  driven  upei^t  into  the  grousd  at  caavaoionl  ditlancee,  oad  the  grata 
when  cut  ia  thrown  upon  ifaem  i  It  i«  (uppotted  upon  Ibe  crea*  piecca  oc  arnw 
of  the  hay-aiake,  oa  which  a  large  oeek  niay  be  fonnad ;  the  lowt*  part  ii  fVe* 
from  the  ground,  while  the  oulaide,  rakod  NBootb^  curie*  olF  iko  rain ;  la  ihia 
naanner  it  ia  often  led  fur  wecki^  (f  neocatary;  tha  air  freely  entcting  and 
circulating  driea  the  h*y,  aad  fre^uenlly  U  ia  never  tptcad,  ctcept  during  part 
of  Ihe  drourable  day  in  which  U  ia  hiniMd. 

HEAKTU.  The  parcmenl  oe  aotface  on  or  over  which  hiel  ia  burned  in 
apailments.  But  the  term  hearth,  in  naval  allAiti,  impUee,  the  grate  aad  appa- 
ratiu  employed  oo  board  ibln  for  preparing  ib^  Ibod  or  Wfitu  Car  l)io  ahtp'a 
oompaiiy.  It  i*  fixed  upon  defk,  la  a  ludl  cfrvaecd  biuldln^  fitted  up  ecith  a 
ratieiy  of  cemveniencn  for  tlte  cook  sad  hit  operatiook  'neaaodcmapparalUi 
luually  cmapritea  a  iMun  beilar,  coppore,  uveni,  hot  doeeli^  la  additicn  to  a 
latw  open  fire. 

II BA  r.     Ste  CiLoaic.  ako  CwKUDrar. 

lir.LIOMt:rF.R,  or  ASTROMt^rEK,  i> ao iailrunieDl  inrtnted  by  Boognir, 
for  mraturin^  with  exacUiou  tile  dininelcr  of  the  auu,  mooa,  aad  pUaell. 
Thi*  iatlnimcnl  i*  a  teleicopc,  having  two  ob^cct-gtuin  «f  equal  focal  dalaaoe, 
pbead  aide  by  tide,  w  Hut  the  aeon  gUu  acrvn  for  boilt.    Ilie  lube  of  thia 
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inttniment  ii  of  k  eonieal  fbmi,  larger  at  the  upper  end  (which  reeeiret  tha 
t»o  olgect-glaMes)  thui  at  llie  lower,  (which  ii  fumuhed  with  an  eye-glsia  nod 
micTonieter.)  Hence,  two  distitict  iniagei  are  formed  in  the  focus  of  the  eye* 
^aME,  the  diitance  of  which  depending  upon  that  of  the  two  ohject^laisei  {rom 
one  another,  may  be  measurea  with  the  greateit  accuracy. 

HELIOSCOPE.  A  teleKooe  fitted  (oi  viewing  the  lun,  wilhont  duzline 
the  tjta,  hy  being  provided  with  object  and  eje-^awei,  that  are  coloured  red 
or  ^reen.  Buygen*  uied  only  a  plain  clasa  blacked  over  the  flame  of  a  candle 
which  he  plocra  between  the  eye  and  tae  eye-glan. 

HELIOTROPE  ii «  lub-apeciet  of  rhomboidal  quarti.  !t  is  regarded  at  a 
precioui  atone ;  the  colour  green,  of  varioue  ihades,  and  itreaked  with  red 
veini.  The  blood  and  icarlet-red,  and  the  yellow  doti  and  apott  are  owing  to 
diueminated  Jaiper. 

HELM.  In  Daval  architecture,  the  apparatui  for  tteering  or  guiding  the 
motion  of  a  ihip.  The  hettn  ii  usually  composed  of  three  parts — Uie  rudder, 
the  tiller,  and  the  wheel,  except  in  imall  vesBeU,  where  the  wheel  is  unnecea- 
tary.  The  rudder  is  a  long  and  fiat  piece  of  timber;  or  assemblage  of  timbers, 
suspended  along  the  hind  part  of  a  ship's  stem-pott,  and  turning  upon  hinges. 
The  tiller  is  a  ^ng  beam  or  lever  fitted  into  the  head  of  the  rudder  within  the 
vessel,  by  means  of  which  the  rudder  is  turned  to  the  right  or  left,  as  occasion 
requires.  In  order  that  the  steersman  may  remain  atationaiy,  so  as  to  see  tho 
eorapau  placed  in  the  binnacle,  ropei,  called  tiller  ropes,  are  attached  to  the 
end  of  the  tiller,  and,  passing  through  leading  blocks  in  the  vessel's  side,  ara 
pulled  by  the  steersman;  where  an  increued  power  is  required,  smsU  tackle* 


■re  employed ;  but  in  targe  vessels,  the  tiller  ropes  are  wound  upon  a  barrel  or 
cylinder,  which  it  turned  tiy  means  of  a  wheel  set  upon  the  same  axis,  and  tar- 
nished  with  sii  or  eight  projecting  spokes.  The  effect  of  the  rudder  in  chan^ng 
the  dnection  of  a  ship's  head,  according  m  it  is  turned  to  either  side,  ariaca 
from  the  current  produced  by  the  vessePs  ptssaga  through  the  water  atrikiiig 


IIELLEfK>R£. 


m 


nor*  EgiKilily  upcm  tfce  ni»  wideh  ■■  liBm«<l  (mIiiM  tli«  cunvnt,  llwi  upon 
ihe  «p[K»i(c  nde  wliicit  b  lnni«d  ftmn  It;  Mid^  h  tli«  ntildcr  pU«eil  dl  tha 
nlrnna  end  of  a  ihip  ma;  be  coiuiiUreil  u  appcniUd  lo  •  lever,  lb*  nalorum 
of  vliloh  b  MmctflwR  about  Uie  citn'tra  of  iha  TtM«1,  ike  prauur*  tku* 
exerted  aK^nsi  'a  naUmlly  eoiMN  tb>  ihip  W  ivrn  wpoii  ilw  wniT*  of  |C]rr*> 
linn,  lb*  eflkt  bdof  prapdrtioMJ  to  ibe  febciijr  of  the  euTrent,  and  to  ibe 
■lule  a  whicb  Ibe  rtiddtr  luoda  opfiMed  lo  )l  SUpt  vintli  bave  «hal  U 
called  a  full  bullock,  that  i*.  can;^  ihcir  brudtli  ttrj  tor  afl,  ■!•  found  no*  M 
watwvT  tba  holm  miiily,  owing  lo  the  water  not  oomiiig  taiSy  M  the  t«dd«r. 
Tu  rcfnedr  lliia  defect,  •  falM  tUm-wM  k  MMetimot  boJwd  ca,  and  the  breadtb 
of  the  rudder  inereoMd.  Mr.  E.  uroy,  surveyor  of  ihtpiunf:  at  Briitol,  |wo- 
potci,  aa  a  mora  (flkluol  rtmcdy  for  Tenet)  hating  llie  above  defect,  to  bolt  om 
lo  the  keel  n  pKce  one  foot  *U  Inch**  aboft,  ruaniu;  iu  brradth  two-ibinb  for- 
wwit,  ihcii  tiipeml  off  lo  tMihiog  u  far  m  ibe  fripe,  and  te  bolt  Mioiher  piece 
of  enual  lirradih  on  t«  the  boUoiH  of  llw  mddtr  (•>  dbown  in  the  drawiaf;*^ 
fh.  \  and  2,  cm  the  prctediii^  P*i*>)  which  wlU  nmlr  tliv  thin  hold  a  kciur 
wiiid,  and  aiitwer  h«f  helm  qutcLly,  and  ticer  peifmly  my.  Ilj'  tefcrviico  lo 
/V-  3,  it  will  be  (ecn  that  Ibe  eStct  cf  lb*  water  upon  ibe  addilioual  pitee  will 
bf  fuJIy  equal  lo  that  upon  the  whale  «t  tb«  ludiler  btlbre  k  wat  put  on :  fbr 
(be  water  rualili^  idoBx  (he  dal  bottom  of  tboTewe^  and  akoig  the  lUa  c{  tb» 
keel,  without  oboruction,  Binkei  upon  th«  new  piece  witb  great  lorre,  and  at  aa 
advanlartoiM  atieW,  »nd  nrcouarilv  make*  the  vtaarl  BMwt*  her  hebu  quickly. 
SMjM  of  war.  and  other  large  veaelt,  if  tbey  hamcn  to  (Ink*  the  muud  ■but 
ridMg  heavily  at  anclier,  or  by  ulUng  en  a  ••ml  bank,  or*  very  Uablo  to  iujun 
the  rudder  hy  leariag  it  away  (nan  iti  faa- 
loiingK.  To  pmrent  ihiii  Mr.  HiUuian, 
of  Dtpiford,  propoan  that  ibe  lowir  part 
t>[  the  niiUcv  aliould  bo  anade  capable  of 
tUdldB  up  into  a  carity  prepared  (n  nceiTc 
it,  and  of  drecendiag  by  lu  gnvily  inlo 
Ite  oripnal  poaiikm,  m  aeon  a*  ilie  ve«»el 
geia  clear  again.  Ibe  ehmm*  in  the 
oonelnicdoa  of  Ibe  rudder  whicit  Mr.  1191- 
man'i  plao  would  occaajon,  are  repRWMiiDd 
in  lb*  nhjdned  figure,  whicb  it  a  broad- 
lidf  i-ifwof  it.  a  th(  turn  peat;  i  part 
of  ihn  keel;  c  llic  rudder,  Itw  botUen  of 
wliicb  ii  cut  a«iiy  lo  the  dotted  Una*  J  d; 
//  u  It  mcinl  teginml,  ttiraing  ufioa  ib* 
pin  y,  uid  iliilinK  nitlun  lh«  (■••  <  <;  ibia 
ii^gmrnt  i>  made  liullow  frooa  lb«  top  «n 
two  cunipuunenu.  w  diown  by  tbe detlod 
liiica  HA;  it  folia  by  ill  (hh  wtngbt  into 
tlic  pitition  ibown  In  ibe  Sgww,  and  ia 
preretiltd  Itwiii  coming  fiirlbtr  by  a  proj^eliou  fron  ita  top,  lodgnig  OM  a  ttef 
at  >.  within  the  taae  e  e.  Ittt  cavity//,  from  tb#  bottom  «t iIm  caae  #  #  to  tfaa 
dcilttd  linra  Jd,  m  made  large  enowb  lo  reciire  the  whcd«  tt  ibe  legwieot//. 
If,  ilieicTor*,  ibo  reaiol  ibould  londi  the  gieunJ,  in  aa  1*  eoilanger  tho  rwdder, 
thit  wgiaent  would  alide  into  the  reocas  and  the rrby  avoid  ibeUow,  and  w«uU 
611  ontag^  10  rtalen  the  l«cigth  of  ibe  rudder  wbca  tlrar  of  iha  groond. 
The  SocMy  of  Arta  prcicnlcd  to  Mr.  Ililltnaa  ibeir  large  atlvtr  medal  for  tliia 
invention. 

HKt.lX,  ill  Geometry,  U  a  term  geamlhr  u>ed  (ynonymooalT  with  ipiral; 
but  nunc  aulbanmakraduiiactionbtcwecii  the  lielix  and  tbe  iptral.  Daviler 
aaya,  that  a  aUircaae  ia  «  helix  or  belieal  vbcn  ibc  lUpa  wind  rewid  a  cylln- 
diiotl  newel:  but  iliai  a  tjiiral  oiiidireunda  ceae,uidnoantinnaUy  a^oadi- 
iqg  Martr  and  neater  to  lU  axia. 

HELLKBOKE.  Tbe  roe*  of  a  plant  bemctfy  uti<d  b  midttfaie,  b«l 
now  neatly  diicaidird  (Inm  pvKtie^  on  aocoanl  of  the  rioUntw  of  lU 
vpacaiion. 
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HELMET.  A  defensive  armour  for  the  head,  compowd  umally  of  tha'skiiu 

of  animali  and  of  metals. 

HEMATIN.  The  colmiiing  principle  of  logirood,  which  ia  obtained  by 
digesting  alcohol  for  a  day  on  the  aqueous  estract  of  logirood;  then  filtering 
the  eolulion,  evaporating  partially,  and  leaving  the  liquid  to  rett,  hemstin  will  1m 
depoaiied  in  email  crystali,  which,  after  waahing  with  alcohol,  are  brilliant  and 
of  a  whitish  red  colour,  having  a  bitter,  acrid  and  slightly  aitringent  tatlc 
Hematin  forms  an  orange-red  solution  with  boiling  nster,  becoming  yeDow  aa 
it  cuois,  hut  recovering  with  increase  of  heat  its  fonner  hue.  Egtceas  of  alkali 
converts  it  first  to  a  purple,  then  to  violet,  and  lastly  to  brown.  Metallic  osidea 
combine  with  hematin,  forming  blue-coloured  compounds.  Gelatin  throva  down 
reddish  Soculi ;  peroxide  of  tin  and  acid  redden  it. 

HEMISPHERE.  One-half  of  a  globe  or  sphere,  formed  by  b  plane  paaaing 
through  its  centre. 

HENBANE.  A  poisonous  narcotic  plant,  common  in  our  dilcliEi  and  road- 
side.    It  ii  sumetimes  used  in  medicine.     See  Htosciaua. 

HENNA.  A  plant  growing  in  Africa  and  many  parts  of  the  Boat;  the 
colouring  matter  being  much  in  request  for  dj'eing  the  Sneer  uaila  of  the  inh*' 
bttants  of  the  East,  and  the  mains,  tails,  and  hoofs  of  their  hotsea.  Tfaa 
colouring  matter  of  the  plant  ii  very  abnndant,  and  might  be  advantoKeoudv 
used  for  dyeing  woollens  yellow  and  brown,  of  various  iliades,  by  combining  it 
with  alum  and  sulphate  at  iron.  The  leaves  are  dried,  powdered,  nod  made 
into  a  paste  fat  the  above-mentioned  purposes.  The  powdered  leavea  ibnn  a 
large  article  oF  export  to  Persia  and  the  Turkish  possessions. 

IJEPAIIC  AIR.     Sulphurelled  hydrogen  gaa. 

HEUMETICAL  SEALING,  is  used  to  denote  the  perfect  closing  of  reoda 
■o  as  to  prevent  the  ingress  or  egress  of  the  most  subtle  fluids  or  bodiea.  In 
stopping  glass  vessels,  Ibr  chemical  operations,  it  is  usual  to  heat  the  neck  untiJ 
it  is  quite  soft,  and  then  twisting  i!  by  a  pair  of  pincers;  sometimei  a  plug 
well  Kited  serves  the  purpose  efit^ctually. 

HIDES.  The  skins  of  beasts ;  the  word  being,  however,  distinctively  «p^ied 
to  the  skins  of  oxen,  cows,  horses,  and  other  large  thick-skinned  animala.  Raw 
or  green  hides  are  those  which  have  not  undergone  any  preparation.  Seaaoned 
hides  are  those  which  have  been  salted  wltli  alum  and  saltpetre,  to  preaerr* 
them  until  ihey  undergo  the  process  of  tanning  and  currying.   See  Leathu. 

HIUH-WATEa.  That  state  of  the  tides  when  they  have  flowed  (a  the 
greatest  height,  in  which  state  they  remain  nearly  stationary  for  about 
fifteen  or  twenty  minutes,  when  the  water  begins  to  ebb.  'Iha  tine  of 
high-water  is  always  nearly  the  same  in  the  same  place  at  the  full  of  the  mooo ; 
and  St  all  other  times  the  lime  of  high-water  depends  upon  the  age  of  the 
moon ;  the  rule  fur  finding  which,  the  age  of  the  moon  being  given,  ia  as  fbl- 
lons :  viz.  Add  four-Jirtha  of  (he  moon's  age,  Bs  so  many  hours,  to  the  time  of 
high-water  at  the  full  of  the  moon,  and  (he  sum  is  the  Unie  of  high  walet 
answering  (o  that  day,  nsarly. 

HINGES.  The  joints  on  which  doors,  lids,  gates,  shutters,  and  an  infinite 
number  of  articles  are  made  to  swing,  fold,  open,  or  shut  up,  Independently 
of  a  great  variety  of  kinds  and  sizes  kept  ready  made  by  ironmongers,  there  u 
a  constant  demand  for  others  of  novel  forms  or  properties  to  adapt  them  to 
particular  objects.  The  chief  varieties  ore  the  following  ; — croa-garHeU,  made 
in  the  form  of  the  letter  T,  fur  gates  and  out-housc  doors,  from  6  inches  to  36 
inches  long ;  and  a  nearly  similar  kind  made  with  lung  straps  and  hooks  to  fix 
in  the  stiles,  to  enable  (he  gates  or  doors  to  he  lifted  oflf  their  hinges  at  plea- 
sure. Those  used  in  common  for  the  doors  of  apartments  are  termed  butU,  of 
which  there  are  many  varieties.  Those  used  for  abutlers  ore  called  badt-Jtap» : 
similar  hinges  are  used  for  the  joints  of  bedsteads,  and  very  nearly  the  same 
kind  for  Pembroke  and  other  tables ;  another  sort,  called  H  and  tL  hinges,  from 
their  resemblance  to  (hose  letters,  are  extensively  employed  for  commoa  pur^ 

Soses.    There  are  also  many  other  torts,  distinguished  by  appellationa   that 
esignate  their  uses,  and  are  too  numerous  to  mention.     All  the  vuioiia   eoiti 
are,  or  may  be  made  In  the  different  metals,  and  miut  of  them  are  to  be  finutd 
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Truly  muiuraouiml  fa  wtOUglit-iroQ,  cut-ir«fi,  and  brua,  abiI  diSbrtntly 
llnialiixL  1'lta  ciiMl  ntnufMtorivi  an  at  BirminehiiiB,  WuU«rhMDptiifi, 
Tqitan,  and  kvctiI  fxU  of  Slaffbrdilurv.  11i«  b«tl  of  ibe  wnniglit>itun  kind 
■re  iiUdo  ia  LaaoMbirft  wd  tha  h«<i<ricT  toit  tt  Newcullc.  Wo  Iibt*  wveral 
ckmIUoi  libm  i»Mi«r««niHn  In  Ldd^dd  ;  Hi»uiig«t  wbaro  *h««ild  be  pirtku- 
}uly  noticml  Blenn.  CoUiiui  uid  Son,  mid  Mr.  Kriinund.  on  aocsunl  uf  their 
•ilininikk  >in|irareintDl^  wnicti  hatt  been  the  mbjccl  ofiwlfM  ligjM*.  liMvaA 
o(  lliit  otiinary  fUti,  tt  •  cyliiidriol  joint  wording  pmmI  a  fixtj  etnln)  IMH) 
Mntr*.  Cotting*  fonu  ihc  riii),  u  ii  «*(r.  uf  til*  pla,  Into  a  iplwiv,  o*n  *kioli 
a  hallow  tpherical  cap  IUnI  la  iho  «lbrr  limb  of  ilic  hiugo  It  dado  to  lit  ac«i»- 
ralely ;  tlm  i*  provided  with  a  cavilj'  Tur  iIm  rtceutioa  of  oil,  bannit  a  nnalt 
pccfuialiaii  to  conduct  it  brtweni  iho  two  iplitrical  inr&rf*.  vtuoh  work  oiili 
great  tnith  and  fMedam.  The  piinciplD  of  lh«  invoiilioa  U  nn^jtwuionably 
good,  and  by  paying  Sr«al  altfatlon  l«  ibe  Manufacture  of  the  attiele,  tM 
invenion  hav#  »ucc««d*d  in  ohaltiisg  for  lli«in  a  high  reputatkn ;  thty  are,  in 
<«nioqiMBc»,  cxtcnaiTcly  adoptd,  cfpecaally  ia  tnnipifit-ntM,  wbm  iMr 
neatiieM,  efficiency,  and  daraUlity,  bar*  MtoblJAed  Ibeoi  Muawt  aa  an  indi»- 


penaablo  appendage. 
Mr.  Rednund,  or 


the  Gly  Rood,  baa  likcwlM,  wi(b  gnat  dclB  and  aaaididiy, 
bent  hit  attettlion  to  the  imprvvMneot  of  binge*,  in  g>*inf  ibcm  mv  fMtura* 
and  fropeitioi,  and  ia  IliiUliin^  tb«n  in  a  ityle  of  nMuoal  eicellcnco.  We 
faav*  b««n  isfbttnad  by  an  aivkitrct  of  gr«at  eminenie*,  that  Mr.  Hntinmid  pua- 
aeean  •  rare  decree  «f  iogennity  in  adapting  hingca  to  appartutly  iBpraciioabl* 
(ilsalioiiiv*nC<*'i'*ti ''■**■) *'>^*^'i*(*'*'v<9'™ni*t'^c*l  appMranco  where  tbnr 
would  in  gtttFral  M  daoiatd  a  diiAgunaneul,  wid  in  rrndning  iheni  iaviaible 
wfarn  Ibe  tlyto  of  architeclurc  dow  nM  aidttiit  of  any  varialkoii  oe  additioni: 
and  that  it  vm  on  Ihii  notount  that  b«  «u  employed  in  refcanging  the  doots  in 
Windtor  Ciuilr,  in  the  nceiil  iplendid  iinpruTniDent*  uado  in  lui  palace  by 
thi  late  king.  'I'bti  oxcolleat  nttekanic  mm  tdiicaied  ■  earpttitrr,  and  being 
now  an  engintir  and  iron  founder  of  Konc  repute,  he  uniu'i.  lu  it  ucre,  wilhin 
liiniirlf,  all  tho  r«MHiTo»  of  hii  art.  Our  nii^ncd  limila  will  not  pennit  tu  to 
give  a  delAtled  dc)«n|itioQ  ot  Iho  v«ri««iily  fomacd  blMgei  made  by  tht)  nMna- 
bclurer,  but  we  aill  iutt  notice  me  of  tlicsi,  ahicb  b  upon  ilia  door  of  lb*  room 
whtr«  we  are  wtiluiff.  Tliaw  bingei  tnincd  liaing-bulu,  Hboto  rubbing  inr- 
luv*  lauvn  ia  a  apir^  «t  rather  n  bdical  line  upwardi  on  opening  the  door. 
CBuiea  the  lotur  to  deiccnd  bt4aw  llu>  U\A  uf  the  carpel,  ate  probably  famillat  lo 
enabling  it  to  paaa  above  ill*  carpel  on  ibc  floor,  and  whxh,  on  thstting  (be  door, 
mMl  pertona ;  In  (hat  ca«e  it  vitl  noi  have  tenped  ibeir  notioe  (hu  door*  ae 
hung  potteu  ihia  faiCOnTttiI«»oA  that  (bey  will  not  aland  Ofwa  of  tliemadveB, 
buCarediwoMd  loihoi-to,  neatly.  To  obviate  these  dkadvoniam  Mr.  RadnaUMl 
euU  frara  uic  helical  cnive*  iwointall  horlMnlol  plano),  *o  tlmt  tlieycotna  oppeaita 
to  each  other  when  the  dour  ia  opened  to  Car  ai  to  bo  at  rigbl  angtn  to  tbe  aUle, 
thai  fa,  having  mad*  ■  ijoadranl  uf  >M  ctrrle,  at  which  (iMC«  tli*  do«T  ]>  tona^ 
quenlly  at  r««l.  and  lo  abut  it  ulien  in  ibia  poailion  trquirea  a  alight  pull,  which 
cauan  ibe  burinolal  phute  lo  atidc  ulT  iu  nipport,  and  ib«  dear  utn  reltima  by 
iia  draeent  on  the  halm.  P*raeii*  aeldom  open  a  door  nten  than  SO  or  60°  mi 
enlenng  or  leaving  a  room ;  eonat^ucBtly,  doon  hung  wilb  iheae  luiigta,  alwaya 
ahut  when  left  lo  ibcir  own  action,  and  ebuid  open  only  when  they  ate  turned 
to  the  hill  quadrant  In  Mine  caaca  Mr.  Itedniund  aaabt*  lb*  door  lo  ihul^to 
cloady  wImu  opentd  only  •  vvrylililo  nay,  by  the  inlrodndion  of  a  rory  amall 
apting.  A  varwtr  of  ibcac  natent  hingea  naay  b«  *een  M  (b«  nunnbenirer'a 
vartfiouaa  In  Pritihttreel,  Solio,  London. 

itaving  noticed,  a  fcw  yean  ago,  tb*  bconT«nl«ii>ca  (aUandod  wiib  pn- 
ionai  danger  in  iome  ailuaiiona)  ol'  Mitaida  thutlera  to  window*,  we  Mntmed 
a  aiiDpU  addition  to  lb*  eocnmon  oubido  ahnller  hinge*,  whicb  oomjileldy 
obviated  it.  Ouoide  aliuUen  wbrn  open,  ar*  Merally  raaten«d  back  l«  the 
wall  by  meani  or  iboao  cominen  appendag**  dtivni  into  ibe  vail  called  tuni* 
baeklM,  wbieli  ottcn  became  tooac,  braken,  or  loat )  lb*  n>a*t>qiM<iM*  of  m\\k\ 
in  windy  wtatber,  are,  not  unftequratJy  broken  window*  aniTbtokra  •b«lt*r*, 
bsaidea  other  iacoaf Mitaiecih  wbirh  n«*d  not  be  aped&td.    fff.  I  repttt*nla 
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ibt  ordinftry  lifng«  tbut :  uid  fig.  2  Aon  k  own.  A  mum  liolo  la  eul  out 
>t  A,  Md  isto  It  u  Mrengly  tivMWd  »  MMiclrcDittr  |mm«  of  iion  A  B,  ■  pwtior 
ofiibdng  tpUlin  tlu  »Mui(r  •faoim,  Mfenn  ittiih>a*pfmg,vid  the  •xmoitt 
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bcini;  tiimej  iipwunl*  to  fonn  a  (hip,  a«  iliovii  M  C.  (Ipen  opriiins  ihd  Mdm 
llie  llup  B  pauct  over  (lir  nrc,  preutng  on  the  iprinjr,  «nil  nlini  amvetl  u  thr 
Kl(^  C.  il  bai  paiwd  the  ■prtng,  and  la  cotnpJrKl)'  open  with  llie  abtiu^r  /iu- 
trued  flm  igningi  iliv  wall.  Wlicn  It  ii  rtqulrfd  la  close  (be  ibntler,  lh»  tprbc 
(vhlch  il  cToio  to  thu  window)  it  to  be  |»«m«d  doirn  taallnw  the  Cop  B  to  ooon 
back  over  it ;  and  when  thtit  it  prnent*  llie  appr^ranco  thovn  In  Fig.  t.  Hum 
faini^i  arc  manufaeliired  at  ■inlj'  tiiiiencc  per  [wir  more  ihan  tlie  oainni<in  aort 
(iJie  are  bciiijc  liird  to  only  Ibo  lowec  one  of  a  pair),  and  u  the  tnHihlmonM 
turnbiiukle  ia  lliMpby  tiipcncded,  the  itnptavMneel  ranoot  be  OonaiJeied  a« 
enhancing  lliu  extwnto. 

liy  tlic  ordinary  method  of 
hanging  floor*  to  libraries  Ilia 
lianpiig-Hiilft  are  fixed  lollie  ver- 
tical panitioni  of  tlio  ahelvfiH,  and 
being  neeeMtrilv  of  a  gtcalnr 
vidth  than  the  hiter,  llie  booka 
behind  them  qinnot  b«  gol  otit 
without  diipUting  thMe  adjoin- 
ing. To  reirifdy  ihii  inconvo- 
nieni.'e,  (he  fallowine  rxm-diiigly 
■inple  and  drrriuaf  <ont(ivBiice 
haa  been  lately  adap(f<d  hy  Mr. 
Neltlofold,  of  Holburn.  a  it  ■ 
liran  ylatc,  wliteli  'a  tereweit  to 
»i\  upright  partiljoii;  16  nru  two 
pn>!f<ling  porta  (cait  in  one  pii-co 
«ilii  a)  with  the  eilreniiliM 
rounded  ofT,  and  parbraled  to 
r«epivo  the  centre  pia,  which 
paac*  alike  lliroiigti  ihem  iitul 
the  joint  of  tha  eommun  boll- 
hipge  c.  To  the  Qapi  uf  llic  laltet 
are  »erew*d  the  door*  d  and  e, 

CrtioO)  of  which  are  only  brought 
:o  view  to  nave  room.  It  wiQ 
be  obterved  that  the  door  *  Layn 
Uck  quiia  level  with  the  (wp- 
po»rd)  thelrea,  and  Hut  the  door 
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J  foM*  dam  Of^niniit  r.  t»  m  to  Im  pwalltJ  with  It.  and  quit*  out  cf  iW 
WD)-.  Tliii  itiing  the  caw,  lu  rcpicinitcd  In  th«  li|cuic,  il  ii  eqiuOjr  ofarloiu 
that  when  ihe  dcmr  rj  u  Uim(<d  back  lli«  conlniy  w*/,  bolli  duon  ar«  Uietchjr 
thill,  mill  tiL-  <iii<<c  ftuiU  uid  eloM  )  and  tliiil  tkv  door  r  mitv  (h«»  in  like  manner 
be  folded  oTor  il  The  ktmJc(I  (aciliiic*  nr*  l\um  •JTonUd  bv  >  liyfa  haig» 
intlMd  of  Ivm  liiiigi-!!.  Hud  wiilxiui  ihc  iMCCwilj  of  any  MuUtioiMr  haqging 
•dlv. 

WhiUvhiircb'*  patent  lun)^,  Tor  nial>llng  door*  ui<l  win<towt  In  W  opentd 
cillier  uii  llie  right  or  \ett  hand,  from  iti  utility  and  convcoieiicc,  bciidcs  the 
Ingrnuity  nr  llir  cutiirivtarr,  dMflrvN  pvtionliir  notice.  Il  U  f^uaUy  acpUcibto 
to  windoW'Hthnv  book-caic),  and  th«  thow-ruM  of  thiiM ;  but  its  adviDlagM 
will  be  most  tontpionolw  in  packdi,  ilcani-boat*,  afid  tboM  ntnalioni  in  p»a- 
ticuUr  whcTU  tiie  utinoM  eonvMiicuof  in  a  tmoll  compnu  1*  the  otgeet  of  Mudy. 
The  nt^vinf!  on  th«  folluwing  page  rcprrMnt*  tlw  applicalion  of  llip  inv«ition 
to  the  uah  wmdowi  of  hoUHi ;  ami  iti  cliief  ulilitT  m  (hcu  caniiM*  In  tbn 
facility  affiorded  In  elnninif  that  port  or  the  windmr  m  p«tf«ct  tnrety  which  hm 
herttoforw  bwn  done  at  con«id*rable  perional  prriliana  in  vci^  mnny  iiiitancM 
hu  cnuaed  fatal  aecidenti.  lu  npplicatton  to  a  door  it.  in  ptincipir,  ttip  aom* 
Bi  loa  >Mh  thui  miuletwliicli  opetii  on  cither  (idc  like  a  door);  ana  our  d(iKrip> 
tliiii  of  the  hing**  aiid  riuttulTiuH  ilivTeforv  will,  in  a  great  meuure.  apply  to 
both,  a  repmwntt  ihc  lover  taiii,  iiupeiidcd  ofsr  imll^  by  line*  and  wticbtt 
in  the  unuol  tnoDncr.  To  open  the  unpcf  uih  i.  a  tali*  or  mortUa  liQ  ii  t^en 
out  tVoui  the  Irjwrr  pnii  of  tliv  Mah-itani*,  nhicb  ruabU*  the  aaab  a  to  doteebd 
Idwot  in  lh«  finmv,  nnd  the  upprr  auh,  which  «•*  pmioutly  behind  U  for 
deeper  in  the  frame)  to  pau  over  il,  and  to  owing  oi  ill  hin^<  on  citlicr  tide. 
At  0  e  e  19  u  pair  uf  long  double  actine  hitlgM^  ih^wa  ceniitcicd  on  one  tide  of 
t!i«>  Hfinilow,  (uiil  vriinrMcd  on  theuiU  wkn*  the  wliKlnw  i«  open.  A  pair  «f 
thctc  hin^*  i>  ihown  ihut  up  and  complete  b]'  thcdiilinct  fi)[ara  J.  At  «e« 
il  ihovn  a  pair  of  amall  auxiliary  hitige* ;  and  a  lini^le  binre  of  the  kind  at  the 
HOparnlf  Ggure/^owi  tlieli ptVOiM (Mtibticliun.  A  htaa  bolt;  iilixfd  on  th« 
l(iw«T  ilile  of  the  aaih,  and  nclmding  ita  whole  Ivnglh ;  about  tiro  tncbta  fretn 
theendctflhnbollit  ttJoiBt«d,M>,lhuwb«n  rlther  end  It  >hot  into  iu  moid««, 
il  act*  ai  akind  of  nippott,  and  a*  a  eeniM  for  the  lower  part  of  the  Moh  to  luni 
itfWD.  h  A  exhibit  two  mall  latdiM  loT  atcuring  or  opeDins  the  aoth  on  eitlin 
aide.  Now  when  th«  window  b  opened  on  iKat  tide  which  T«  at  pTMtnl  ckted, 
exactly  ihe  aam*  aspcatoneea  wilt  be  preicnicd,  only  on  the  onpotite  aid^  Il 
i*  therefor*  clear  Ibal  tha  hingo*  inuit  ultemntely  leparale  ond  connect  thesa- 
telvea  al  th«  joibl*^  The  ninDiifr  in  which  lU(  Il  d<in«  wLII  be  parth-  undcr- 
itood  by  reKTCtic«  to  the  Kporatc  fi|turo  /,  where  each  flap  al  the  mnall 
eecondaiy  bingM  la  ehown  anor^  a*  wo  ihcir  conn«ctii^  them*d«e>  by  the 
joioied  pan*  tf  one  flap  hooking  Into  anothn.  The  long  hinset  Med  in  the 
upper  part  an,  howercr,  of  a  norD  cnuplsic  nalure,  aiwl  It  k  vaiy  dilftctilt 
to  pw  an  inlelBnble  dcacription  of  them  without  the  aid  of  teveral  mccw 
fiprot,  gtrlng  <lll«nnt  newa  of  their  finrti,  which  would  oonpy  too  mudi 
of  our  «i>ae*>.     Ai 


Any  penen.  however,  who  ion  be  deiirau  dT  HinatkMing 
their  principle*  and  mode  «f  action,  wiD,  wo  doubt  Ml,  iMnro  *fmri  ndUly 
afTordtd  them  at  the  office  of  the  palmtee*.  In  applying  tba  mvcntioa 
to  a  room-door,  iho  orrangeMont  b  •ooaewhac  dilfermt;  ibc  kngUuMara 
placed  bI  lop  a*  in  Iho  fat  of  th«  wJadewrfi,  and  ih*  anall  aumify  Mngta 
aio  fuEcJ  near  to  the  bottom.  On  the  middle  ftile  of  the  door,  Iha  Ml,  or 
loeUqg  bar,  i*  tiluaiMl,  which  iicjlhor  let  in  BvA  with  ibe  door,  or  lie*  in  ■ 
BMitiet  paimn|  ttom  one  aide  to  tbe  Other,  and  ii  eonatmienlly  entirely  out  nf 
ngbt.  A  nortioc  look  it  placed  «n  each  tide  of  the  door,  nr  nTn'riy  OMd  ibul- 
ting  it  bymcaat  «f  ibo  knob*,  and  tbe  boll  qiring*  taand  fiuianatbedoer 
itioif,  when  ihiii  is  Iho  odlnory  way ;  and  wImb  It  b  tvquired  to  men  Ike  door 
Ihe  contrary  wnj  la  that  whicli  it  wm  Ilia  Inat  time,  a»  extra  balHiini  of  tho 
knob  ihtDwi  bock  the  boU,  and  lodn  ihe  oppoaile  Mdo ;  it  it  thai  opened  en 
either  aide  inttantaaroiuly,  and  li  hung  an  the  opnaita  mde  at  the  nune 
moment  with  nrrer-faiting  teotutty.  The  door  h,  in  net,  meevi  Mcurely  tuang , 
b  betlcT  fuppottod,  and,  MaieqaMitly.  tuni  on  it*  bin^M  with  greaier  t«*e  and 
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HIP  BOOP.    A  rooT,  ihc  eniU  of  ohich  rJM  immodiatejj'  Trom  tb* 

!>Ulr,  wilh  llie  >ai»r  iiicthiation  l«  iho  hurinui  w  ili  ntlicr  iir<i  niilra. 
'ad/tug  n/  a  hip  in  the  oneU  Rinde  on  it*  llfipcr  tilgi  t»  ran^i>  «ri[),  |t 
uie%  oT jiUntTi  of  Uio  roof*  bHwccn  ahich  it  ii  plMxil. 

HIVE-     A  rccoplucle  fnr  bets.     >ctf  Ittt-iiivc  and  llantT. 

HOD.     A   portable  rrccpUida  !ti  whitli  brickH,  iniirtur,  Ac.  urc  nuriett  hJ 
Ubourm  in  house- building.  ' 

HOE.  An  initnimi'rit  cinploytd  in  affricuIlUR  in  brcaking-iip  ranli,  •imI 
Craning  il  araviiiil  [ilnnli.  It  cuiiniiU  of  ■  Drond  blade  uf  iion  or  t.li-r\,  wit],  an 
n«  or  lockrt  in  Uic  middle  of  iii  iipprr  »lil«,  iliniiigli  wb!i;h  a  biuiiljc  ),  p^j^ 
(i»Tdrii  aiid  field-lioee  nrt  ^aeta\W  aliout  tbret  incbci  ijccp  in  tli«  btmlc,  ulil 
■hiin  out  (neh  to  Itn  iudivi  m  U'li^lfi ;  but  lh«n;  Ik  ■  iiiucli  Uxgar  kiail,  mad* 
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wltmt  fbm*,  equal  in  diwoniioiM  lo  «rdinaff  qkadn  aiid  abovol*,  ablcli  m 
nnnubcitireil  in  ilili  Miiairy  Tgr  mIoaUI  ■•»,  chMflr  lur  ilio  coliivatiait  ot  iIm 
«iipiT-«auf.  Ttia  dcmuiil  far  Utue  otlklM,  not  onl^  Tor  itu  Bhiuh  wUlNacnU 
bul  (et  niMI  <illiN  parta  oT  the  worM,  b  ao  >xteiiu»  ai  to  coiwIiniU  ■  eon- 
■iilMvUs  iiMAulictui*  a  firiaio^  Bununghua,  Shattald,  N«wcwtlf,  aad  Mber 

HOGSHEAD.  A  niMuura  <4  eapacky,  or  a  cade  or  •  ccitdii  d<4nnuMto 
*iir,  for  balding  liquidi.  Tlic  wine  bogitiead  u  llirM-feurttw  of  «  HUwbtoo, 
oiic-bulf  of  ■  pqic)  anil  oso^irtb  of  ■  Uiii ;  it  oeataiu  a  tJOM  ana  a  halt  or 
03  callon*,  or  3n  ouhU,  ct  MM  plnu,  or  H^S3  «uUo  itwbt^  Tha  bMt  a»d 
alc]iOi:>head  i*  hair  a  butt,  andconuiiio  barrel  aitda  hal(<ir  9  ktldtfUa^  or 
fl(t(khi>,  orMgatloiu,  or2lfl  nuatU,  or  133  ptnli,  or  1^388  oubM  bdiw; 
ri>ntri|Ui.-Blly,  ihv  wins  hogihcod  ia  to  the  beer  or  ale  hopboad  a*  M9  lo  064. 
Tlicrc  aie  alio  hoplicad)  for  lugu,  flour,  fcta,  and  otbcr  dry  |;eodt ;  but  tt 
thme  the  cajiaciljn  aiv  not  flxcd. 

HOLD.  Thv  nhole  intertc*  cavitjr  of  a  ibip  compchcndrd  bol<r«an  the 
floor  and  Iho  lawn  dc«k  thtoi^hout  brr  tnlirv  Icnglh. 

HOLDFAST.  Caqimtm'.  ■■  the  name  of  a  vary  u»cf\d  loo),  ttapivf*i  iiot 
only  by  carpenter*,  bit  by  odier  in«hanici,  for  holdmff  /atl  tbcjr  vwk  upon 
ibe  bracli  wliilit  b«iu];  opcrottd  upan.  It  utUAlly  ccmiuU  of  a  round  bar  of 
troll,  lhick8iiinf>  a  tiitw  tipimnlf,  and  b«it  at  ibc  upper  end,  alsiMt  into  a  li^hi 
imgie,  and  Autmcd.  An  oliliqur  holu  it  bfimi  in  tbe  brn<n;  and  if  a  pitte  of 
wood,  or  any  olhvr  ailicio,  U  wonted  to  be  atcurrd.  It  la  placad  ttnd*r  lb*  bold- 
foaC,  and  a  m>  umkn  of  the  lianimi'r  urn  niflUUnt  to  nuko  il  bke  Gnnly.  In 
order  lo  looNn  it,  iMtliinic  uiuto  U  occMaary  than  a  blow  of  At  hainnMT 
aMiiod  M  th«  lowor  end  of  ilio  bar. 

Mr.  W.  Dungty,  tt  (^omplou* 
urecl,  Sotu^  haa  HifMadM  In 
imii[«vii^  tilt*  inaUmiMHt,  fat 
wlucb  bo  Toeaind  a  nvatd 
from  Um  SocM^for  the  Enocw 
r*C*nMiit  af  Iha  Att*.  ftc  It 
la  ropraianOd  In  ibf  niUaincd 
cuL  Tha  jaw  a.  iwlcod  of  being 
one  ptce  aitb  ih*  ml  of  Iba 
bar,  t*  movable  en  the  Kioatd 
axil  (,  and  it  proJongcd  taok- 
.mfd*.  Ib  ibia  Uiur  )>art  !■  a 
iA  (at  the  teoctriion  of  a 
mnkcd  Bcrtw,  which  b«an 
uti  a  prujaciJon  rf  of  ilia  naatii 
boi  i  f  il  tha  hole  ia  the  bench, 
nnd/ii  a  flat  aquon  pec*  Hxei 

by  a  loots  Joint  to  lb*  Jaw  a,  and  tlunnrore  ospaUe  of  boarinK  by  ili  wbolt 
lurfnco  on  any  pica  of  work  placfd  undar  it.  ity  laming  the  acrew  e  in  ana 
dirMitian  tlia  unak  it  brfd  fa« ;  ai>d  by  lummg  in  tha  othar  din«llon  ll  b 
ralaaaad.  Il  u  oaMidarnl  ai  liktly  m  be  of  Mrrio*  to  nnaihwilrrm,  earret^ 
and  thu*  and  cabinot  nannfaciurtr*.  u  the  tuwiuia  of  II  la  undar  pcrfaot 
Muktion,  Bi>d  it  ii  not  liaUa  to  braiac  the  work  whkfa  it  i«  aiphyrf  to 

HOLDFASTS.  A|{nitrall«na  imiStd  tea  Tarjoly  of  flat-tidadlronaplkM, 
Iluil  are  driicii  into  tha  joinli  of  briok-work,  uniatt  whieh  k  it  itmti  lo 

tfaftan  any  kind  of  wood-work ;  tat  tbla  nirpota,  Uia  olbw  todaaf  tha  bMtmb 
ara  iiitead  out  •»  aa  to  Ho  flu  uainal  tha  wood,  wbartio  Ibaaa  ar*  naiad  or 
aec««»d  ihroti^  bolaa  nad*  in  tha  Um.  Tha  term  hcUlHl  it  UkewiM  i^fUad 
to  tttoaa  iron  tiea  in  tha  foam  of  ibo  lelicr  S,  which  ara  Mnanonly  bad  to  waOt 
(o  katp  the  matt  from  •onaraiic^. 
HOLLAND.  A  acady  wovun  kind  of  linai  dolk  of  a  ucuUar  Uri^  m 
aaUad  IVtim  iu  baviso  btcn  ori]{inaDy  unportad  A«m  HeOanC 
HOLLOW  WALL.    A  ««0  h«ik  in  t««  tUckMMt^  laaving  a  omitf 
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tiMween,  wkkti  nwy  be  dUi«r  br  ming  matcrMH  ot  for  prcMning  aa  milfonn 
teiBperaMr*  la  aputnMOt*. 

llOLOMETEiL  A  niulwHutied  uMtnment  thu  Mtrci  ntTtnoIl)-  Tor  bJiiftg 
■n  nMamrtB.  both  ob  Die  vaith  miid  in  tb*  b««rt«i. 

HOMBBBCS  PUOSPUOaUS.    IgiuUd  murikU  of  1im«. 

HONE.  A  fine  {p«iii«l  kind  of  lUinc,  iMcd  far  thBrjicBiDg  roxon.  pni- 
knirM,  Biid  othw  ciitDiig  iiiMtuiBCfiU.  Th«  ax^uiaiu  «lg«  t-ivm  \ijr  cuilm  tu 
nion,  Unceta,  be  wn  iwrly  b«  pmduccd  by  (bow  iwnici*  «ho  uv  iioi  tii  tl» 
li*bi(  ot  niing  thniu.  Tbi*  kimi  {wrtljr  (ruin  inanncc  of  ibe  pm|Mrtltii  ia 
which  ciHiiiau  the  diHarciM*  b«lwMn  a  nooi  and  a  bad  liont,  and  ptuili  tr 
a  want  of  lh«t  ikill  aod  il^bt  of  baud  in  llie  uw  of  a  bona,  vbteh  loti);  mm 
conilniit  praedot  amir  can  give  in  neirccuon.  Mr.  Vtynr,  of  Ptntoiivillr,  h*t. 
liiTV«Tcr,  eonolniclM  a  nml  kind  cf  hun«,  hy  ibc  uw  of  which  ilw  tmikillcd 
and  intxparlKOMd  opttuor  ttujr,  without  difficultj,  iimhue  a  good  edge.    Ilii* 
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hntie  oonuiU  of  a  plal*  of  brwi  •!  tbonit  an  inch  *yn,  and  of  ao}'  cunvnimii 
lunglb.  fTDund  to  a  perfectly  iinooth  lurface  on  Uilli  lidrs,  un«  of  whicfa  ia 
mnrkcd  R  Miid  the  olhcr  ^ ;  {lart  of  each  «nd  a  cut  or  MvA  Mvty,  Ivaviii^  only 
two  pini  or  pivoli,  on  wliicb  the  bonii  tumi  nr  iHinga.  In  the  IVain*  or  arc 
two  ti|in);;!iU  J  J,  with  nul«b<i  lo  n'criv*  ibo  piiot* ;  t «  are  two  boxes,  on*  lo 
hold  I)  ronran  and  the  olbcr  a  Aoirr  |iowdcT,  niadcof  oil-itono  j^ound  ilown  aBd 
wailivd  over;  for  the  Utl«T,  finely  Diilveriwd  wal«r^-Ay>  itonc  ma;  ba  tub' 
(liciitrd.  To  UM  ilili  honv,  fint  nloM  iIm  aid*  niaiknl  R  upptrmuU,  luid  put 
on  it  ■  few  dropi  of  oil  and  n  littlci  of  iho  coantr  po«d«T,  xtittt  draw  Bknig  il 
in  lbs  uiuul  muiDR  lli«  edge  of  ibc  inslninii-nt  to  iir  iharwiivil.  A*  tbo  boa* 
twlngi  un  two  (litou,  tbo  tuTfiK-s  uvcFManly  n|ipliet  Itwlf  qujlo  cvantv  alonf 
tbo  rd]{c  of  ibe  blodo,  in  whnlcvcr  dirtctinn  the  prMMro  of  tbe  band  >•  n>iul# 
ibiit  holds  the  tool;  and  tlio  pirliclpi  of  (he  paudor,  ••  llio  oponktion  pm- 
ccfda,  ant  cnniiiiiinlly  bMnmini;  tnioIlDr  and  •nmtli.-r,  nnd  tboralore  givJiut 
a  finer  and  liner  cdf[C.  To  nnitb  tbc  letting,  turn  upponaott  the  wirfttM 
of  ibe  huiiB  tnarked  d,  apply  to  >t  o3  and  tbe  Aiior  powdir,  oiid  pr«cc«d  m 
bofbrv. 

HONKY.  A  iwmE  and  <car«ely  fluid  >ubatnDc«,  which  ia  ndlKlri) 
bcoi  Iruin  ibo  nvcUria  i>f  llo**r*,  and  dvpoaJltd  in  tin  ecJb  ot  ibf  coihIm  b 
the  nipimrt  of  lb*  bad  and  their  olTiprtnt;.  Nnluroliitaare  noingiced  whclhi 
lianpy  luidtmtM  S  puticuhir  tliiliotniiou  In  (hr  bodiM  of  b«e«.  ibciicc  dcrivli 
it*  flavour  and  oontulencc,  or  nlicilicr  it  ii  innrly  coUortcd  and  dopoiiud  L 
ibein  in  iU  pr-itine  >lat«.  M.  Cawixali  hu  proved  that  honey  it  ruiiijwaiii 
of  iiifar,  inucllago,  oiid  on  aciid.  Tlio  augur  mny  b«  leiiotalfd  by  ntrbltig 
llie  honey,  adding  oarbanale  of  lime,  in  iiondcr,  at  lonj;  u  any  cScrvoacvuco 
apptan,  and  MnimmiDg  ths  (olutiuii  wtiilc  bot.  The  liquid,  ihua  irraleil, 
fridualljr  dcpotitt  crymb  of  lugar.  Tlirre  aro  tbreo  diiilncilon*  «f  IraiMjp, 
•ceoding  to  iH  purilj  and  tke  manner  it  hu  been  obtoined  from  tba  boncy* 
eombi.  Tb*  Ant  and  lineal  kind  in  vtr);ln  honey,  or  llio  lint  produce  of  a 
■warm,  obtain<<d  from  tbc  cuinb*  wiilioul  pn<iiir>);.  ihcM  being  only  actio  drain, 
m  order  to  iu  niiuiJM  out.  The  lecond  kind  ii  that  known  bt  ih*  tumm  of 
white  boney,  being  tbwktr  tban  the  I'urnior,  uiul  »Aeii,  indred,  oinicot  aalid :  H 
i*  procuna  by  prwadnr  tho  comba,  but  wiihoiil  llio  uniUnce  of  beat.  Xli» 
tliitd  aud  wont  kind  »  the  common  yellow  honey,  obtained  from  tbe  comta 
firat  hcotod  orn  llie  fire,  and  thru  prvaanl.  Koney  hu  a  doinitilie  niiwufiie- 
tKr«  of  great  importance  boToro  tbc  introduction  of  c^ine  ausnri  and  Ju  llioae 
muntriaa  when  caae  wear  ia  ilill  acaKO,  tb«  pnparatiou  of  liooey  i*  vor* 
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Ml«nsively  conduoUd.  ft  i*  not  unoomnMa  for  a  pcMiBt  «f  Uw  Ukimln*  U 
likve  4  or  600  him;  and  for  a  twiith  prJoMln  S]Mta  to  har*  u  namr  M  WW 
hiim.  In  tha  ffamarrrueAtt  i/agOBK,  it  is  itiKcd  thai  (tw  Jnm  In  UoI^tm 
have  a  nMlhad  of  milking  hono^  into  a  bard  and  white  nigar,  wbleh  b 
«mp1oj«d  bj  ilie  diitillcT*  of  Dantiif,  to  tnaka  ih«it  li>]aMir«.  The  poccM 
eoniMi  !■  ospocing  the  hooey  to  the  fmt  during  lliroD  watfa,  th«herad 
ftom  tho  *ua  and  uiow  ia  a  rau  «f  Bomo  material  which  u  a  bod  condnctor 
of  hMi.  The  honcf  doc*  not  ftveir,  but  bocoinee  tiaMjioreiil,  and  hard  ai 
»M»r. 

IIONBV-COMB.  The  ofUulw  &brio  Piade  bf  bcea  in  vox,  ia  vhicb  they 
depoiii  tlicir  boncT.  IIcACC,  ia  Uio  taming  of  iron  or  Mbtr  difIiiU,  wbcn  tbo 
work  ia  not  nlid,  but  oellular  or  tvoDfry,  ii  i>  donomlnatod  Aoiwy  owt. 

HOOD.     A  eowt  or  oovorinK.  placed  on  ibc  top  of  ainr  IUm. 

HOOD  and  MOUTH  PIECE.  in<mi«d  bj  RobnlM&e  miner,  fardncmd- 
iug  niiripi,  or  R^nff  into  hoiuci  on  lire,  i>  docribod  under  Fiaa  Eaurai. 

HOOPS.  Thu  borny  aubatanoe  thai  coven  the  (ect  of  vntioui  aaimab;  It 
chiefly  caniiau  of  CQSgalaied  albumaik    Sue  Hons. 

IIOGI'.  A  pUant  piece  of  wood  or  metal  made  bla  lingt,  or  cifcular  ban- 
JiiK<^*  lor  cailu,  ffc 

IIOPPKR.  A  iroui;b  or  funnel  emplo)-ed  lo  (uppty  com  (0  a  mill,  fiiot  to 
clou  fbtnoce*.  and  to  a  gr«nt  variety  of  Mfaer  purpotet. 

HOPS.  The  dried  flower  buds  of  a  Brilwi  aimbing  pbint,  wbldi  growa 
wild  inmaayuart*  of  En^ndi  but  for  tlMtinrpaxaef  ocnnmette  and  breorinK. 
thry  ara  luuolly  oiltiTalod  In  rxtnniivo  pUntatianR,  where  they  rf^utrc  the 
growth  of  lontc  ycon  before  they  nilun  perfection.  To  cultivnte  il  «ilh  nio- 
C«U  raquim  eilnmc  c.uv,  cunnidrrabte  cxprrience,  and  a  large  capiul ;  y«t 
porhapa  of  no  plant  ii  the  harreat  *o  pracanouiv  frnn  aa  uB&Tourable  teaMm, 
and  tlia  depredatiana  of  inieatt.  There  ara  Hvatal  vaHedaa  of  Ik  at  the  nrf 
bind,  the  grttn  bktd,  and  the  aUle  titd.  It  ii  Mopogntod  by  nntwty  pUola, 
or  by  cjuttin^  Tbcic  are  planted  in  little  hilloeka,  formed  by  diggiru[  a  bde 
ISinvkeidocpaiid  18  ioo  ben  in  diameter,  and  filling  il  up  wilbfiaoBiouId,  mixed 
with  manure,  and  the  original  aoQ.  In  the  eantra  of  the  hill  ia  Nt  a  aincU 
plant,  and  round  it  half  a  deisn  other*.  The  hilla  are  about  9  faet  a«in£r. 
Cutlingi  an  Mt  in  Pebnunr  aad  March,  but  *el>,  or  nurtety  plontt,  in  autunn. 
In  A[iril,  if  the  tea*on  be  faronmble.  the  binda  require  lyii^  l«  polo^  whidi 
are  «luck  in  Iba  enrtli.  About  Kfidiummcr  ther  ore  pruned,  and  the  produce 
aivca  lo  entile.  In  September  tlicy  lire  tMUsllj  rcMy  Ait  pulling.  Cheataut 
It  mkoned  lu  make  th«  beat  jiotet,  and  atli  Ibo  nesl — thepolei  are  tttan  18  to 
'24  r««t  in  length ;  thrro  pole*  are  lulfimnit  for  a  tingle  hill,  er  two  pole*  whero 
tlio  plonti  are  viKoroiu.  Tlie  tnrge  pole*  ore  not  repaired  l2l  tli«  firit  winter 
afler  llie  plonLation  liaa  becu  foniieil,  and  it  ii  advisable  not  to  take  any  produce 
tlip  lint  year.  The  pictiing  i«  perfomMd  by  men,  wontto,  and  cbildren. 
Proper  baiket*  and  Innt  or  cnbi  bung  in  readinn(^  the  plant*  are  cat  od*  doM 
to  the  ground,  and  the  pobi  drawn  up;  lhe«e  are  placed  ttpou  the  In'ni,  with 
the  plnnti  uoon  them,  and  three  or  fourpenwu  on  eaoh  aide  pick  olTibe  hopa. 
After  thi«,  they  are  dried  la  a  Itiln ;  and  wben  dry  Uiey  are  canied  into,  and 
kept  for  Sivn  or  mx  dnyi  in  a  room  rolled  tlia  ilovaga  room,  until  ibry  are  in 
a  atato  to  be  put  into  bog*.  Thia  i*  done  tliToagh  a  roond  bole  or  trap,  cut  in 
tbe  floor  of  tlie  itow^e  room,  eisclly  equal  to  ue  dimenaioaa  cf  the  mouth  of 
thebae.andhnmediaielyunderwycli,  toalVanaeof  wood,llii«metithli  faHoned. 
In  each  of  tiie  lower  coroen  of  llw  bw  a  MnnU  handfid  of  bopa  b  lied  ;  and  a 
penon  called  the  packer  plaoca  htnuetf  in  tl,  and  !»  a  bcary  IcadtR  weight, 
whidi  ha  conatandy  morca  round  io  the  placn  where  be  ii  not  trrMding,  ptomm 
and  leitet  the  bofu  down  ia  a  very  ele*e  manaer  Into  the  b^,  ao  flut  ai  ibegr 
ara  Uimn  to  him  by  aaothot  lahcrurer.  Hie  work  thu*  prooeedi  until  the  bag 
i(  quila  full,  when  each  of  the  upper  ceniers  hu  a  few  bop«  tied  in  it  in  tba 
aano  nanner. 

Tbe  naoal  way  of  extracting  bop  pelea,  by  puifaiag  them  bookwatda  and  fot- 
vaida  tfll  they  are  nifBcttntly  hMicncd  to  be  ruud  up  out  of  iho  (;ronad  by 
band,  tubjcct)  tiie  bop*  to  injury,  by  ahakin^  aad  bcniting  Ihom,  whik  the  polat 
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tbcmielTca  an  frequeuar  broken.  TlMia  iiwaiiTCniMiQM  an  nroided,  wd  a 
conudenlda  time  u  laved,  bf  the  apDlieatiMi  of  an  iip|i»Titiii  invenled  bj  Mr. 
Jotm  Rnowlai,  of  Fvuham,  who  took  out  a  paCent  for  it  in  IBSa  The  uDm 
or  the  coiitiiTance,  and  the  intenlioo  of  the  uvenUi',  an  wdl  Bxpresed  on  tbt 
title  of  the  patent,  vhich  ii  for  "  a  certaia  initnioieDt  or  maehina  fiv  di«wi^ 


>V£.  2. 
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t  the  lever,  and  e  it  it*  falcnun,  which  hai  a  broad  bau,  with  ■  riieat  ipka 
to  pieTent  iti  ilippine  when  the  preuure  ii  applied  to  it  Kg.  3  ahova  ■  fJaa 
1^  the  tever  with  iti  iron  jawi,  which  Eire  made  to  approach  each  other,  Art 
tome  part  of  the  opening  may  fit  all  liiei  of  polei;  and  tfaej  are  tiiiiiiiiMl  tt 
prevent  their  lUpping  upon  the  pole). 

HORN.  An  animal  substance,  composed  of  coagulated  albumen,  wiA  ■ 
little  gelatine,  and  about  a  two-hundredth  part  of  Uie  phosphate  of  lime.  Brt 
the  horns  of  the  bnck  and  hart  are  of  a  different  nature,  being  iiitennadUla 
between  bone  and  horn.  The  horns  of  oxen  are  prepared  for  iaiitlKim  leam 
in  the  following  manner.  The;  are  first  softened  by  roasting  over  a  flrv  mj^f 
of  the  stalks  of  fiirze,  and  then  alit  lengthwise,  on  one  side,  and  kept  rrpBiiiW 
flat  between  a  pair  of  tonga,  and  afterwards  placed  in  a  pren  betwaen  inn 
plalet  that  are  greaied.  Here  the  horns  remain  till  they  aro  cooled;  thaj  h« 
next  soaked  in  water  till  toti  enough  to  be  pared  down  to  the  required  Ihimiiai, 
with  a  large  kuife  worked  horizontally  on  a  block.  Their  trantpkreucf  ii 
Ihtu  acquired  ;  and  after  being  immersed  in  ley,  the^  are  polished  wiA 
whitening,  and  (he  coal  of  burnt  willow.  Horn  for  making  into  ssuff  boxe^ 
combs,  and  other  ornamental  artidet,  are  stained  to  imitate  Toaroisa  Skili, 
which  see. 

HORN.  A  musical  instrument  of  the  wind  kind :  the  earliest,  &om  whidi 
the  instrument  derived  its  name,  were  the  hom*  of  animals,  and  tfaeae  are  w&l 
used  extensively  in  remote  or  uncivilized  districts.  Considered  as  a  modem 
musical  bstrument,  they  ore  chiefly  made  of  metals,  and  of  varioui  kindi  or  ferma. 
The  French  horn  is  a  long  tube,  narrow  at  the  top,  and  increasing  in  diameter 
to  the  end,  where  its  mouth  it  very  wide.  It  is  curled  up  in  several  rii^t,  Ibr 
the  convenience  of  cania^  and  performoace.  The  tnunpet  and  tlie  Iwgia 
bora  are  noticed  under  their  refpective  heads. 
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HORX,  AftTIPIOAL,  or  Tixnco  Giit.*Tiiiii.  ConddmiUeRiuiBlhcUriN 
IwvB.  ii  u  uid.  hfra  raisbliihrd  h  FMmv,  for  ih*  pcmnnietlim  of  a  rvittj  of 
wticliw  with  ihii  mbiljmcc.  The  frelutiai!  !•  umnHy  oblnineil  frmn  tKniM,  tiy 
irtatlag  llrnn  vilb  ■  trrak  tolutioa  of  nmrulic  Bcidi  sikI  it  u  afienriiid* lamed 
by  th«  wDiniDii  procMii  a«  in  making  lMth«r.  Upon  btcomfaig  bud  and 
dry,  It  auuinc*  (ha  ap[Matanoe  of  hom  or  loiMi«  ibel^  and  w  eai|iloyod 
fur  tlw  nine  purpowi  u  iboio  nilntaana.  It  It  MA*«i>d  by  btdog  boiled 
in  wour  with  iiouali,  wXxn  it  ni«v  be  femwd  iiita  any  *IiB|k,  and  tho  fi^T* 
|ifr*«Tved  by  iiiyiii^  die  orlMtn  bttwem  tnoiilda.  In  ilic  toft  lUte,  it  may 
pIjo  b«  inlud  vilh  gold,  rilrn',  or  otlMr  ni«t«U,  and  li  itraaked  with  variou* 
colourrd  tnatorlBli^  m  ox  to  mcmblc  iho  finnl  weodi  and  aUlor  ikMUTa]  pro- 
diKtinni. 

IIORNBLEKDC  A  *pfdM  <f  ihf  clay  graim,  ef  »li!cb  llior*  or*  (bn« 
TarioUei;  vb.  ihe  cninmon,  homUfnda  ilaic,  and  btuoltic  hornblende. 

UORN'OHE.     Uni-  of  tlic  tpccira  of  irilmortL 

HORNSTONE.  A  «>iil>-apcrici  of  rhomboUol  qitvU,  aooonlliig  to 
Juiwiion,  «lu>  divide*  il  bto  aplintcry  hornxtontv  canchaidal  bomalan^  and 
woodilonf. 

IIORor.ItAPIIY.     Tlio  nrl  of  Dtaiuno,  ohich  wi-. 

ItOROLOUV.  Tba  art  of  comtnictlng  machine*  fot  meuuring  lime;  but 
from  ihe  clrcntntlaiiM  of  i'l'>ck>  nnd  wniclivi  hariog  Tpry  g*MraIly  Mipcrieded 
»i\  olher  contrivanooi  for  thia  purpoic,  ihc  ttim  n  now  mniLllir  tindcnla«d  a* 
refrrrins  to  ihcM  Uttar  Iiwtrumeiita  loicly.  In  time  miiftitnct  a  pcndulim,  or 
«  Bpiral  *uring,  enntirctod  to  a  Au  whrel  fuming  (ttoJy  on  ili  axii,  (called  n 
baUncn  vhcd.)  ii  mode  lo  libmtc;  uid  il  beinjt  a  priipcrty  of  tbrw  bodies 
thai  alt  the  vibratiana,  «!ipi!ii-t  llircugh  Uri.'V  or  ainall  atea,  (villiia  ctrlohi 
littiiU,)  ato  made  in  equal  limciv  all  that  la  net  riary  lo  mcMurc  liino  by  lliia 
nuaiu,  i)  lo  Kgirter  the  ribnitiMii.  and  i«  p*«Tent  the  libiatinf  body  Irain 
bdng  brought  to  rOM  by  thi>  rMiiUnoe  of  Ihr  atmeifliere,  or  ihe  Jricliuu  of  it* 
parts,  about  tho  centre  of  osdHallon ;  and  lb***  ol^tcn  arc  vffceied  bj-  i»c4jii  of 
a  train  of  irheEU  nut  in  motion  by  die  dMcem  of  a  veight,  or  In'  tlie  aeiian  of 
a  coiled  'pnns,  tue  relocity  of  the  wheel*  being  regubitid  by  llio  vlbiwlMii  nf 
die  t-ihrating  body.  Tbo  euentiol  diff^noe  betvnn  doelta  oud  wMcho  cai>- 
ti*t«  in  the  nature  of  ihr  rtf^Iaur  employed ;  which  in  cloclu  is  the  pMdirfnm, 
and  in  watclie* ibo  baluiicp  Kbvrl.  The panduluBnteqtiire*  lobe lutpended  ft««u 
(leody  point!  of  rappatl,  tlial  it*  nbraiioni  may  be  eontlanlly  pnfurnird  in  a 
verlical  pUnr,  hvuce  clock*  cannot  be  nude  portable;  but  from  the  ]>«-niliilum 
bHiig  acttd  upon  by  ibc  force  of  gravity,  nhich  t*  a  contlaiit  l^o,  it*  nolkn  |a 
more  equal  llinn  iliat  of  tho  baledoe  ipring,  the  Cbcce  of  which  variee  greatly, 
from  cbniigeii  uf  t*ni|)eratim,  and  olber  musm;  clocks  are  thertfiR*  always 
preferred  in  olMcrvaloriM ;  bat  oa  die  haloac*  w3l  pnform  lying  in  any  posilien, 
watcbe*  have  tho  advantage  «f  being  portable. 

W«  shall  now  nroc«fd  lo  deicilbe  the  ooniiraction  of  an  ordtaarr  eiglii^ay 
eloek.  which  wo  nope  will  be  rendered  tnfficiondy  clear  with  the  help  r4  ili« 
accon^Hmjing  tfigravine.  wliieb  rxhitfit*  a  fivnt  riev  of  ibe  lorkj,  tbe  dial 
plate  bring  removed  to  iiliow  the  manner  in  whlcb  Ibn  hour  and  minuU  hand 
arc  mode  to  rerolve  with  difliTtnl  velodliM  opon  the  MSie  centre.  A  poetkui 
of  (he  front  frame  plaie  I*  likrwiw  rrprMenled  as  broken  away  to  exiiih'l  more 
clearly  the  c*capement ;  the  *trikiDi;  part*,  and  ibe  whreb  and  pinion*  ean>- 
ponng  ibe  train,  being  hidden  by  the  Inwie  plate,  are  repceeoitM)  liiuly  by 
dotted  cirrrln.  and  InMond  of  lettm  cl  nArence,  Ibaj  or*  indicated  by  ngurei, 
whith  rxpreia  the  number  of  teeA  eentoined  in  then*.  The  ainking  ports,  a* 
usually  eonslrtioled,  otu  to  vetyesmplex  aa  l«  render  it  extremely  diblcult  lo 
convey  a  clenride*  of  thrir  operotiou  vilboiit  a  v(«y  lengtlMaed  deactiplkni,  and 
*(vi«J  dioKmin* ;  Wd  ha*e  iberefnre  {mferrod  tntiodiMtnit  in  their  Mend  an 
FXtremoly  limiilo  and  ingonloBi  atraneemenl  for  the  purpose,  invented  by  Mr. 
Prior,  ef  NMMlold,  in  Ynricahire.  and  Kir  whscti  he  received  ■  reward  fron  tho 
Society  of  Aru.  A  clock  of  thit  kind  couloin*  luo  rndefKenleiil  trains  of 
whedwnrk,  each  wMh  if*  teparaia  IVni  mover ;  <>iie  ii  canttablly  gofaiR  to  iadi- 
csie  the  Ume  by  the  band*  on  the  dial  ploie ;  ibe  other  It  put  la  moMa  erery 
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hour,  uA  itrikM  ■  bell  to  tcU  the  bom  at  a  duUnce :  th«  iMUi  circla  a  b  tha 
haurd  of  Iho  going  fui ;  it  baa  o  <Mtp>l  h  wound  round  it,  mmtn^mg  Uh 
weight  c  wbkli  Iwqi*  Ibo  clock  gtAag ;  iiC  ii  o  wh«d  (called  iho  Rnt  cr  inii 
wIimI,)  of  that  nuinbcT  of  teeth,  upooi  the  end  of  the  bwrel,  lamiag  a  ptitlMi 


of  dght  bavoa,  un  nn  nrboi  nliidi  cnmci  the  mmulc  band.  tH  u  a  wheel  of 
81  tctib,  em  the  uune  axhot,  (cnllcd  the  ccntn:  wherl.)  lumlDg  the  wheel  6o,  hy 
a  pinion  of  eight  l«a*e(  on  iU  arbor:  thia  liul  triivi'l  (,-iv(d  motion  to  ib«  pinion 
of  ei^t,Qn  lh#  u-bor  of  the  awing  whect  30,  of  30  leeth;  iJ  A  are  the  palTeta  of 
tlin  PNApemcnt,  fixed  on  an  arbor  «,  Roiog  through  the  back  pla|«  of  llie  ^imIc*! 
franc,  and  carrying  a  long  lavar,  wLkh  hai  a  iinaU  pin  |itoi«ctil^  tnn  M 
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lowM  end,  gejns  Into  an  obtong  hole,  made  in  lb«  ra)  /  of  tiM  pcnJulom.  Th* 
pdiduluiii  oMiwt*  of  an  inUexibk-  metallic  ml,  (lUMtidtd  bj  a  *erv  d«nil«r 
p«oeof  Mod  ■pringa  A^m  a  brua  bw,  >cTciicd  tnlliclVanienfilt*  clock,  liavuij 
ft  weight  «r  bob  at  iu  lower  end,  id  tht  prvn-nt  tamt  30.132  ioclici  (rosi  tb* 
point  of  T«rtica)  tuiptniion ;  wlian  ihi>  |H-i»duluM  U  nwvrd  &«ni  ilio  liiM  in 
ellh«r  dirMioo,  Mid  nftrad  loToU  backagain.  it  iwinKi  neatly  la  much  beyond 
llio  vnlical  oa  the  conlraiy  lidc,  aad  then  rptorna ;  \bki  ii  will  continuo  io  do 
for  «oni«  timi!,  and  tooh  of  tluM  Tibratlun*  will  bo  urrlannrd  In  ono  loetfid  of 
iliii«>,  alipn  ths  Modulum  te  of  iho  above  iMiglh.  Tbi*  it  the  nMannw  of  the 
lime ;  and  the  ofiiee  of  llie  doclt  it  onlr  to  indiviitK  i1m>  nuaibor  <f  f  ibcalkoi  it  bin 
madi^,  and  sire  itaHnaUfmpuUa  oaclitini*  lokec))  il  f[oin)t,w  the  t«u«Uat«of 
ihD  air,  and  olaitidty  of  tho  iptiiig,  wonid  otberwiat  in  a  few  houn  raiiM  it  lo 
■Cop.  By  the  action  of  llie  mriebt  aMlled  1«  the  cord  t,  (whleb  ii  called  tbo 
malolsinuie  po«*r,)  the  wheel*  aioalfiURicdroniidi  and  if  ibo  pallet*  tfA  mra 
removed,  the  tmatg  wheel  30  would  rcrolve  witb  gnM  Vtlocity  ki  Uiu  direciKn 
from  30  [o  d,  iintU  the  iretgbt  reached  lb*  (touikI  ;  the  teeth  of  Diom  palleta 
ai*  *o  mulo  iliat  one  at  them  alwaya  enf  agei  the  wheel,  and  prevent*  iu  luiti- 
ing  more  thin  half  a  loolb  at  a  timi.  In  tlie  drawing,  the  pallet  rf  ha*  the 
nearest  luolli  <if  t!i(  wheel  retting  on  il,  and  the  penduluin  U  oo  ilio  aide  i  of 
the  peniendiculai  1  xhen  it  returns  it  move*  the  puUet  </  ao  u  lo  allow  the 
tooth  01  the  wheel  to  iliv  off;  but  in  tho  meoa  lira*  the  ImUm  A  h**  lnt«r|w«cd 
fti  point  in  the  way  of  tnc  toolb  next  it,  and  Horn  the  wheel  tiU  tbc  next  vibo-K- 
tion  or  Kcond ;  the  dutuict  between  the  two  |iallela  <(A  ia  Mudjutttd  thul  only 
liolf  a  loDlli  of  Uie  whcol  nwanta  at  oaoh  vtbiniion;  and  at  the  wheel  hu  30 
Irvlh,  It  will  revolve  oiocc  in  oO  vibra.iioni  of  one  iKOiid  eadi,  or  one  »iiHil*i 
conee^ucutly  a  baud  on  the  aibor  of  ibii  wltrrl  viilJ  indicate  tccondi  on  ■  drde 
on  the  dial  pUl<  diiidcd  into  60;  the  pinion  of  eiglifon  ill  tiliot  ii  tuned  bj  ft 
whMlof  60,  which  conuquently  will  turn  once  iii  icven  tumi  and  a  halfof  ifce 
other,  or  ill  Kven  minnte*,  50  HMindi^  <r  one-eichlh  of  an  hour;  itapinfon  of 
eight  it  niuvcd  by  a  wheal  of  &1,  or  ciaiit  ttma  ittcif,  which  will  turn  in  one* 
«iglith  {>ul  of  ihc  time,  thii  will  be  enboiur;  ibeaibaioflhii  wheel,  ibcreforr, 
curiei  the  minute  hand  of  the  clock,  lie  great  wheel  of  00  being  twelro  tiaie* 
tUe  oiixiibeT  of  the  piiitoti  ol^ht,  will  tuni  once  in  IS  bo«t«h  aikd  tb*  btn«l  m 
with  it.  The  i^|;ut  {oc*  nnind  10  timn,  *o  that  tlio  clock  will  f[«ei|[ht  day*. 
1'he  hour-hand  of  the  elecb  m  lumed  by  tho  wImoI  work  *hown  u]N>n  iho  front 
IVamcplata ;  on  tho  end  of  iba  arbor  or  the  oiBIre  wheal  &1  a  tube  i*  Atlod,  *o 
Hi  loro  round  wiih  it  by  friolica;  thi*  canie*  the  minute  hand,  but  if  the  doA. 
tliould  mittlto  eorreetiun,  the  hand  may  bo  alippod  ronnd  triiliout  moving  iho 
wheelfi  Ihia  tube  baa  ft  piiuon  of  40  teeth  on  it*  lower  tod,  ludicalad  by  • 
dotttd  eircle  1  thii  lama  another  wheel  4A  of  40  teeth,  which  boaft  nnioa  of  0 
tcvth  on  ill  arbor,  luniiw  n  whoel  72,  of  72  t««tli ;  the  (wo  wheeJt  4Q  will  bolA 
turn  in  on  hour,  and  Til  is  12  bourt;  tho  atbor  of  lUi  whool  ha*  the  hinir- 
liand,  and  iia  tiUw  pring  oTFr  the  niinute-bwid,  is  thu  die  two  famd*  aio  con- 
centric. The  barrd  a  ia  fitteid  l«  on  aibor  comhig  through  the  plate  of  (he 
clock,  and  ia  filed  aouMW  lo  put  on  o  key  Io  wbd  up  (bo  wriehi ;  the  gieol 
wIimI  96  I*  not  (bted  ft«l  to  Ihu  aibor,  but  ha«  a  click  on  il,  itiiicli  lake*  the 
leotb  of  a  ratchet  wheel  cui  ujmiii  tbe  burc) ;  ao  ilul  the  bme)  may  be  turned 
in  the  direcliaii  to  wind  up  the  weight  witbout  the  ubn) ;  but  by  tho  «k*eent 
of  111*  weight,  ih*  wliceU  mil  be  turwrd  by  the  click. 

In  eoDunencin^  oar  de>cripliaii  of  ibo  Miking  nrt^  wo  ahoutd  obMrve,  that 
Mr-  I*rior  not  having  exhibited  ibnt  connoxion  wKk  the  going  parta  of  ado^  «• 
bav<<  rhuw^  the  mode  of  unlocking  tho  dMent  which  apMved  (he  aunr^cat,  and 
•dniiitod  ilia  oaiieit  eipIanatioD  j  bul  vaiioua  olber  and  ptrbap  better  nodei 
night  lic  contrived  for  eioeti^  Iha :  the  dotted  circle  i  baa  ■  mighl  mi  rat- 
ptnded  (ram  it  by  ■  oatgut  piaciag  round  it  like  that  wlikh  paiac*  roend  tha 
going  barrel  a ;  n  ii  a  ioapc-whetT  of  76  teeth,  eoftneded  wiih  the  barrel  fay  a 
rftlcbtt  and  clic^  and  having  13  pin*  projecting  tt^m  it*  bur,  a  puitloii  of 
wMch  are  aem,  marked  S,  3,  4,  6,  fi,  7,  8(  ihe*s  pin*  ar*  t«ni;od  in  a  circle  at 
tiaaqual  di*taDoc%  comapoadinx  to  the  nombet  of  tUekm  to  be  itru«k  at  each 
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(UCMMive  lioiir;  »  I*  tti«  N«|imi«nl  limSir  lo  ihal  fttiimtif  d««erib*At 
lu  irbar  is  fixtil  a  prailuluin  p.  "f  about  aiiM  faichM  la  hinffih,  mmI  wliiolt 
■ncrcrnra  vibrMe  hnlf  Mcundi  iicaily:  bnt  in  taict  to  NRabte  tba  rua 
inbraLoit  at  piMMre,  tlie  timI  uf  tlic  pnuhlam  iiprob>ig«il  iMj'ond  the  palm 
uti|iiiution,  Mill  ciirn«i  »  (biiII  ball  j  Moving  Rimy  upon  <(,  a»d  bv  nutjnc 
lDwcno)r  iki*  ball  th*  *ibr«t)OM  bocone  reiwded  oracMkrUcd.  To  tba  lover 
end  of  llw  pandulim  nxl  ia  auached  a  banunift  r,  whidi  atrikca  upon  a  bdl  i  u 
•vtty  Mcand  vibralkm ;  lliia  olErcl  ii  nbbUMd  by  pladng  lb«  b«U  aufiicimtly 
abll^o  (a  allow  ihc  Kammct  Ui  ««ing  pail  it  at  Mie  vibntko,  and  to  itnpinga 
upon  it  al  (lia  rpUitni^;  oim'.  Tlia  banrtl  i  and  McaM-ubwl  ■  bk  tctamod  al 
ml  by  Ilia  locking  dctant  (.  uhicb  mga|[(«  oadi  oT  um  piu  in  mkccwom  aa 
tba  ft«e  of  Ibo  Moape-wbnl :  tlut  daUnt  ii  fixed  on  to  Ibe  ait»ar  ttt  tha  ana  v 
levar  •,  wUeh  lajamad  b«  Ibe taring  m  ^aiaK  aanail  etcaan  m  fixad  upon  ih* 
boUa*  arbor  which  aanita  the  mmuie^iaiid.  The  anoil  m  toiuaqMatitly  earned 
Tound  op««  in  an  hour,  dwt^  wbieh  tioac  lh>  Isrcr  v  it  graduiJIy  olevMo^  and 
mofaa  thadaual  In  Uka  manuar  nnltl  iba  lover  arrivN  at  ih#  hi^litM  part  at 
the  anoil,  when  the  pin  on  ibe  c*cape-whccl  n  relcaaed  from  llic  lU-laitl,  and  lb* 
HherlinnBediatvty  bvginitaivtoUi'uiil  impartaanotian  to ihi? pendulum,  wydh 
aa  before  aaid,  alrik**  iipoo  the  boU  al  toch  atceod  libniinn.  l1i*  rnuuiaD  «f  iba 
uiail  bB*iB(  carried  M  hisbnt  point  pan  the  c»d  of  the  lovfr,  the  laUai 
(prvHad  by  tha  •pring  w)  tJit  pad  the  itraieht  aide  of  tha  Miail  to  tti?  foot  e( 
Iha  aune,  and  bring*  iho  deleM  iolo  In  toching  jMiailiaei  and  ohcii,  l>y  tba 
rcrolation  ot  the  eacape-wheel,  the  next  pin  oomca  in  oantact  viib  Ote  ditoM 
llit^  motiun  of  lliH  wheel  ii  simted.  Cloeka  aia  aamtllnca  InpeJIcd  by  aprlnm 
intirad  »r  ■eight*,  ai  in  Ibr  ui*  juiit  daacnhad,  and  are  rtry  cunreiiicat  lor 
pUfiiiK  in  diaaiber*  on  Dofount  of  their  occiipyitif;  Icai  nwm  ihan  vMghi- 
riovhI  clocLi.  1'he  constnictiou  of  theac  opring  cluci>  m«nble«  ibat  of  ih« 
oiJHr,  aiih  Ihe  exoeplien  tliat  for  Iho  uatral  and  treiglit  arc  aubalitiilcd  a  latrB 
and  tpnng  boml,  rtacmbliiiK  ike  tame  pitcaa  ia  a  pocket*«atcli,  lo  tbc  dcwiijk- 
tlon  of  which  we  ahull  now  protovd, 

Tba  eaacutisl  diflbrtnca,  ■*  wo  hare  btfloie  (jbaiiiid,  batman  a  dock  aud  a 
watch,  eoiuaiu  in  tlie  fotmci  being  regutaicd  by  a  pcnduhain,  aaid  tba  latlK  by 
a  balance ;  tar  aa  ia  tha  mainlaiuiiK  powFr,  it  i*  aometimea  the  nam*  In  both, 
ainca  altliniiKli  walchea  era  not  JrapMlad  bjr  weight*,  doeka  (al  Jutt  ownlionoil) 
are  iDm«iiin«  krpi  in  molkn  by  apnnca  ufcc  watchciL  The  balanc«  ia  a  smell 
wheal  &tMt  on  an  arbor  or  axis  caSad  Ine  vevga,  and  moring  freely  upaa  plvota 
at  iho  ciidi  of  the  arbw.  To  llw  axi*  of  ibe  biilanee  Iho  isner  end  nf  •  veijr 
etaiiie  helical  MeingcaUed  the  pc04luluni  ii  otUebcd,  and  the  oular  end  ia  mtiu 
lun  lo  aoiiia  nxturr.  In  lliit  alato  tha  balance  will  rfanain  at  roat  whan  iba 
apring  i)  in  tlml  unilian  which  it  would  aaaume  if  daiachad  front  tlw  hialanw^ 
and  al  per&Ot  l^crly ;  but  if  the  balance  be  lumcd  on  iti  pivota  in  cjiber 
direction,  *o  aa  eilber  lo  wind  iin  or  iinuind  the  wring,  ibe  latter  win,  upaa 
the  etienial  fora*  being  remoTod.  vmd  to  rennna  iu  nataral  poailioii ;  but  ibe 
inomanium  whiah  i*  ibua  inifaMad  lo  the  balance  will  cam  h  pail  ili«  pufthM 
of  nat,  which  will  again  alloc  the  apring,  and  the  halanea  will  unin  be  rotunted 
pa*t  Uie  ponlion  of  re^  and  will  tbu*  cmlimia  to  vibroU  nntU  the  frletloa  of 
tlie  pivot*  and  tha  rraluance  of  iba  air  drolroy  tba  origin^  unpabii.  Tba 
vibralion*  of  lach  a  bilanw,  nhich  pauc*  through  equal  epaoca,  will  b«  per. 
formed  in  equal  time);  ItieiC  vibiaUoD^  tliCTcfbrr,  tana  tlia  real  meaaaur*  at 
time,  and  ihi^  laanainiiig  a|<patBiu«  in  n  wuich  ii  fca  the  pnrnoae  of  rwieierliig 
the  vibrAtiooii  and  af  fnunlaining  tlie  motion  of  tha  balance  j  aou  tbia  n 
Mooropliahed  in  waleba*  by  ncaw  of  a  traia  iatpallad  by  a  apting  ami  Ah 
The  ^og  employed  for  thi*  purpoa*  oojiaiata  of  a  long  vat  ploie  of  aicvl,  eeiL— 
up  in  a  hclioal  form ;  it  i*  bclotcd  in  a  cylindtical  box  called  the  apring  bamlJ 
lu  whicli  ita  esiaanal  antrtntily  ia  allnched,  whilat  ila  mtenial  cad  la  oonnMed 
lo  a  flxed  alia,  rmind  which  the  banal  rvvolrea. 
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eh  the  banal  rvvolrea.  Aa  tbe  Mreugih  of  tha  aveiiMt 
greater  Ibe  mure  it  ia  «o«lad  up  bi-  luming  tbe  boa.  ita  actiaa  VouM  ba 
laoual  in  isiprllii^  tbe  woib  of  tb  clock ;  and  lo  raniady  tbii  iaouneaniaaea^ 
I  luaec  bai  barn  MOtiiveiL     Tb*  hueo  caaiMla  M  a  coiueal  hvrel,  rwmd 
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«Udi  k  *f\ti\l  pmvtf  U  cui,  Mloch  ncvlvn  a  ahain  (imvtaiuljr  woanj  raan4 
IIm  IwrRJ,  bjr  whkb,  u  it  ■■  lunted  ruund,  it  ooib  up  ihi;  ivriiig :  the  icriwc 
Kfitt*«a  til*  chain  flnt  near  ilic  tiua  of  Lh«  o«ie,  and  m  tM  Mml  nyeht*. 
gnubully  fariiv:*  U  omtm  Itie  axi* ;  ■>]'  lU*  moiu  the  alMOger  tho  aprini;  U 
coiltil  up,  tha  (hMrlcr  ia  lln  lover  bjr  wUoli  U  acu  iipMi  (be  wiric;  aul  at  it 
mdualljr  lutcoib  and  Immdin  wMker,  m  the  tiamtntj  llie  Ui«t  of  aotka 
bccnmn  hngtr. 

lluviiig  iMit  axfilainrd  tlio  imUkv  miiI  optmian  at  ilia  ngulaUf,  anil  of  (ha 
mninlAuiinit  |>o*cr,  vc  ahall  endMVOUf  lo  demlba  ifce  coDiliueDiin  of  an  «nli< 
niry  w^lcl^  wltli  tha  miUaaot «(  lb*  MiIMgMtl  m^^imbi^    ftf,  1  mirawnt* 
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llw  mvka.  0*  npw  pIsM  bring  T«ngT«l ;  Kg.  2  a  lh«  upper  plali,  with  ifci 
oock  rMnovtd  to  Aow  the  haloMc ;  and  iy>  3  a  gf  mmI  •levalMU,  wppoMd  (o  be 
Mt  ont  DMa  ■  aln^M  Bne,  in  oidrr  to  ifcgv  tba  whol*  at  «ne  vivw.  Tha  Mma 
iMtoi  of  rtfemw  are  iwnl  lo  ikDott  the  Mine  parU  bi  all  tha  tame.  •  <« 
Ibe  tprinf  barrel ;  h  the  chaia  aaaclied  hj  «ae  and  to  the  band,  and  after 
bMig  wannd  amtwl  tinata  round  the  batral,  hooked  hf  tbt  odiar  end  to  the 
llMav  €,  MOUMMd  cat  pf*oti  UnwBf  !d  boh*  in  tha  two  plalM  <  *;  one  <a  Ihete 
pivoU/  pn^Ktt  a  caamlerable  dialaMe,  and  1*  cut  aquare  lo  Nccive  a  ■*T<  "{[ 
tvnHBg  ohidk  tbe  Anee  it  Isrtied  nwid  ao  aa  lo  wind  Ibe  eh^  q>on  it,  «bloh 
eaom  tbt  ^daig  bami  to  molra  alto,  and  eoa*  up  iha  qring  nto  a  elaaer 
■pital  than  it  wat  «h«n  at  bbtrty;  and  upon  the  kev  being  reneeM,  tbe  »ptmg 
reatt*  upon  the  chain,  and  br  ihM  miana  limw  tba  fiiaee.  To  p*«***'  **^ 
wiBding,  a  pwrd  ia  added,  whicb  e«aa>rti  of  a  mall  l*v»r  f,  •bieh,  iriim  Ibe 
fuMC  hoi  recdved  •  certain  numbrr  of  Inm*  <4  tbe  ebain.  pmw*  again*  • 
•toptoMlbelopof  iheliuM.  lii  the  fnalwbetl  attached  to  ibc  baMoTtte 
huae  hy  a  ratriiet  asd  dick,  br  whicb  naeuia  tbe  ftwoa  ean  be  iraaiid  tip  ^Ib- 
omiunbg  the  gmit wheel:  Jiia  latter  baa  4$  leelb,  and  tniD*  a  ■•'uton  el^S 
l*e*b  <ai  an  arbor  hi  lb)>  cewre  of  il.i-  wawb.  ithich  cartka  the  winutWiBnd- 
■won  ibltatber  1>  ft»d  ihe  omUr  whni  m,  e<  M  Mth.  workinK  ia  a  fAMn 
lined  nun  ibe  arbor  oT  ihe  third  wberi  i^  af  4»  teeth,  aUdi  tame  ibe 
I  ii;ii  tr  at  the  i-unltW*  wheel  o,  of  W  trelh ;  tn*  tonttata  wheel  givM  aMtM" 
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to  ■  pinkiD  of  <i  Uuth,  wkleli  U  flxtil  itpon  lk«  atboc  of  tli«  crown  t» 

nlwel  p,  which  bM  16  1ng«  taMh.  tfaM  Mop  ag^iim  !««  pallnta  aheniaid' 
upon  (ttf  VB(S*  v  vhor  et  tb«  baUnoe  7;  Imm  pkllcti  ar«  two  itnalt  Wod. 
proftctinit  from  Iks  v«ko  at  naorly  rigbi  t^ln  la  eoch  oUier,  aod  e«attitete 
tli«  Mcopemml,  Ike  oh^Nt  of  wtiicb,  a  ia  •  cWck.  i<  lo  prorcBt  lh«  inia  rua- 
ning  down  rapidly  bjr  Uia  wtkn  vf  tbit  mala  iprtntf,  at  woutil  be  ilia  cu*  (f 
ibtK  wcTD  DQ  chock  10  H ;  but  at  «mIi  TibrMim  ol  the  ImUim:*,  une  ot  tk 
pdlMa  Mg^jM  •  iMth  of  Um  omir),  ihtnby  r«bjdiiis  Uw  motion  of  tha  Di^ 
■ad  impartnig  bmk  iuMbM  M  (ho  baUneo ;  mu]  no  «K>n«r  haa  ike  f^bc 
•nm^  dMr  of  the  toodhWlha  other  pallet  on«sea  Mother  loath  on  ib«0|T*- 
■iic  ndo  of  Hii  whaal.  0»o  of  tka  plTcti  tf  Ui«  balance  warka  in  •  aw  j 
ftane  r  called  tbe  poUoM ;  the  lotrer  pirM  of  li>e  terge  worfc*  in  it  Um,  and 
iha  upper  pivot  liimi  ia  acock  *  wrFind  to  lliepUtc  (.  Tlir  iiiintiir-!uDd  t'a 
Ixed  inwB  tW  outer  ond  et  a  tubt  which  0li  il^lit  upoo  tlu-  iirbor  of  the 
iral  wM«lt  and  which  carrin  upon  ila  inner  tsd  a  pinion  of  13  ipei)i 
pinion  tnrM  a  wbMl  e  of  IS  Ueth,  on  whoM  arbor  (*  a  pinion  nf  10 
limine  another  wheel   of  18  lecth,  the  arbor  of  wluch  ia  a  tube  lilting 

the  oiur  tub*  (M  the  oratral  athor,  and  carriM  the  haur>h>DiI  f .      The  teu , 

of  the  niKn  (pring  a  adjwted  in  the  &nt  Initancu  by  the  niakt^r,  who  turn*  ill 
artwr>  <a  the  head  of  which  ■<  fixed  a  tntdicl  j>,  lo  which  a  click  iuk*a  Md 
ihorebf  holdi  It  fait  wheci  wound  up  lo  Ibe  jiruper  pitch  i  atib»«quriitly,  whm 
a  watch  ii  percdved  to  (tun  or  1o«e  tine,  it  ii  tvnilaled  bt  Urenf^hcniag  cr 
weskeninf  the  pendulum  tprrnft  1,  PSf.  2.  wUdi  will  cau>e  il  to  move  quicka 
or  alowtr.  Thi«  adjudment  at  mm  pcndolum  wriiu  i*  HIccIrd  thiu  :  tlie  i>{>ri>( 
iilucd  lo  nilud  2  upon  the  pUteeb^r  one  end,  ana  lo.ihe  vetgu  of  iltc  bJauM 
b)-  (he  other;  3  ii  alever  tyng  Wluixl  the  apiingand  tha  nlate,  «nd  turaiM 
ill  a  cotlar  In  the  |iUlo  coiicciitric  with  ihr  cmlie  of  tbo  balance,  tli«  *trM  ■ 
which  piuaea  tfarou^  a  hole  in  the  lever ;  umm  the  lever  b  fixed  a  amaJl  aiud 
I  wUh  a  n«icb  in  it  l«  rreel**  ih«  tfring ;  the  acting  part  «f  die  •pritu  b  ftoia 
4  to  the  cratrr,  Ihrrcrore  by  turning  Ihc  Irrer  in  cither  direction,  lb«  Jeiuch  if 
the  ipring  il  altered,  and  in  order  to  rtgulBte  thii  len^  with  prcdaloo,  tne  art 
ihrotigh  which  tlie  end  of  (be  lever  cnu  be  made  to  trsTma  on  th«  plale,  f* 
divided  Iiilo  a  numbor  of  rqunl  part*  or  dcgreea.  In  I^gt.  1  and  3  ore  ihuwB 
foiir  pillanv  by  which  the  t«ro  plate*  of  a  watch  are  held  togethori  and  ia 
Fig.  3,  the  hesda  of  tlie  Mme  pfllan  ara  rqiiaawiud  coinlnc  throofb  iIm 
ujii«r  ptalo,  with  imnll  pini  put  through  them  lo  keep  the  plate  down, 

bhronometeri  are  portable  litne-kerpen,  in  which,  by  ihe  oaturw  of  the 
eicipement,  and  llie  coni;icn>alluni  far  h«M  and  cold,  mean  iidm  i>  kr|it  wilk 
inlBcienl  occiimcy  lo  dcIcnmDO  the  longimdc  at  lea.  The  reUlion  bctweca 
lime  and  loni-itiide,  will  bi>  founcl  axplaioed  uiidvr  Ibe  haad  LonoiTuna,  Aa 
tbo  ptinclpal  differanct*  hclwcrn  chronamclcr*  and  othtr  wal«haa  ooniaM  ia 
the  eicaMmonl  and  the  balance,  we  tboll  not  delAin  (lie  rraAm  with  •  daaaip- 
tion  of  the  other  porti  of  lliuiu  mudiiiiM,  but  ahall  procord  to  deaoribe  aion 
fiiUy  lb*  rirlaua  mudci  of  conitructing  thoa*  gnai  eaacntiali  iu  aJI  linie- 
keapen,  the  regulator  oad  ncopemcui,  nolieing  [mrtioularly  theia  en^dojrcd  in 
chronomaleta, 

Amongil  tbo  tarioui  (ten*  by  ichicb  horological  machinei  wcta  brougW 
to  Ihcii  ptctctit  ilalc  of  perfection,  the  niuit  iinpottaiil  h  tha  aiklilion  of  ibe 
pi-ndiiluin,  tthlcli  fumiihn  at  once  ih«  moat  limplo  and  accurate  B)cn*ure  i^  tinie 
tlial  w«  are  yet  Bciguaiiitcd  wiih.  Varioui  eloimi  have  been  made  for  tbo  hraiewt 
ef  tbii  i^ond  imprat-tmcnt,  bill  ihu  pi'rtuii  tii  whom  mankind  Ia  milly  intlcbtad 
for  bringing  it  into  uiitviir*H]  iiniicc,  ii  fbe  cclrbnitcd  Cbiiitian  Unyi^ani,  of 
Zuylichcm,  who,  in  hii  excellent  trealiie  Dr  Hoiotopo  OtritiaUm,  ha*  daaorlbed 
the  conitructlun  of  a  pendulum  dock,  and  proved  that  be  mad*  on*  bHbm  the 

S>ar  16$8.  Hit  motliod  of  lupportinjc  the  prndalum  in  the  figmw  on  the 
Qawins  Vt^t,  in  which  n  oontrivaoce  ii  rctotled  lo  for  tha  psrfMae  lyf  tnauring 
iu  iweraonbuc  motion,  ia  ingenloui,  although  II  U  n«t  quiu  corm^t,  u 
haa  baan  ahown  by  Mr. C'umminga,  in  hia  fVeatiie  on  Waich-Maklng,  It, 
conMta  of   two  eydoidal  checki  of  braM,  IWrning  a  cnire,   In  wklcb 
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liU  line  by  wlilck  the  praAilnni  U  ■Hp«i>4«l  noTM.  V1i«n 
ihp  wxi  of  dock-m^iiis  had  kUaiatd  «  Mgh  dcRnA  of  perfre- 
tion,  and  lli«  appUMUon  «f  llui  inKraiiKnl  lo  HtranonuciJ 
oWrrUiont  T«odH«d  dteotiBMtaecuMcj'dcuTablc,  it  wo*  mm 
ptrceiieil  llui  ibc  vatjrinjc  IcngUi  oflbc  pMihibim  rod,  in  o(ni> 
mjacncc  or  ib  rxpaniioo  fay  bMI  unl  <witnclMn  by  cnU, 
wu  a  (oime  of  irrffiil^ily,  whJcb  il  vaa  dnmrd  dllfoilt  to 
avercoai*.  Toitiminiih  u  much  ui  pooiblc  th«ic  lariationa, 
we  arc  indebted  to  thai  eniinviit  ajU«l,  Gvoigt  Graliun,  for 
the  tint  application  uf  tho  jirincipl^  whicb,  luiibf  various 
inodificatioM,  lias  tince  been  kpntiM  to  ptcicrre  uncb«i|^d  tho 
<cnlr«  of  OMillalian  in  ■  ponautum.  an<l  thu*  lo  inaiire  iho 
»rrormai)»  of  all  ib  ribrationa  in  tho  lamo  length  uf  time. 
Tboto  (ubtlancca  whidk  were  Eraiul  to  b«  ImsI  alttrablo  by 
ckangei  of  temporatuR,  neb  for  exanple  aa  wood,  anil  par- 
tkuUrly  dial  (plna),  ««n  toiploytd  ia  tho  be*l  clock*.  A* 
Ike  di^rent  motolt  an  aStcttd  by  heat  in  diSenM  dqttca, 


•as 


ou  aaishi  b« 


Graham  ooneeivod  the  idea  that  Uw  gnMn  «xp«aiion  of 
Mnploy«d  to  ooonteMct  dw  Urn  ^ocptamoa  in  nother.  Attn  a 
duniiK  a  period  of  ftr*  or  dx  jtu»,  he  (iiccMded  perfeetJy,  by  attBcklof  lo  tha 
ptndwuin  rod  b  veucl  coDUiaing  mercury,  whkti  liquid,  when  Ihe  rod  nai 
vxpandttl  by  liral,  rv>r,  from  the  lainc  coiur,  io  Ihc  veucl  whJd)  MOtained  tl, 
■o  u  to  compcniate  for  llie  dowiisard  cxponaEen  of  the  rod.  Thi*  improvenMtil 
nai  completed  io  thr  year  1731.  Fire  year*  aAtrwanfa  John  Harriaoa,  a  caf- 
penUr  in  Dartoii,  iii  Linvi'tiithirc,  *iib(ei]aently  lO  cetcbtwUd  Cx  liii  innvvr- 
nenta  in  cbraiionivtcni,  iai'rnted  and  applied  to  a  clock  of  kit  own  maBuladina 
the  pendulum,  vhlch  from  itf  form  i>  culled  ilio  pMlroa  ptndnlum.  In  thk 
the  axpaniiuii  uf  the  iron  rod  it  currrclcd  bv  the  etealet  dpaailon  «f  roila  of 
b»i*  or  of  zinc,  which  l*nd.  to  miie  the  bob  in  ihe  lame  degNC  In  whlcb  iha 
•xpanticn  of  the  main  rod  tcndt  to  lower  it,  *iid  il  of  counu  it  nlwntd  in  the 
lame  place:  in  thia  l«Tm  the  oanuMimitiori  pfriduluni  in,  lo  the  ptcKot  day, 
niMt  ooiiunonly  made.  The  pniicijd*  upon  which  thete  pendulum  w«re  «on- 
atnicted  hoa  Ttctired  varioua  modinealion*  in  the  hand*  of  diflkrcnt  aniataj 
Ilnrriion'B  rodi,  for  eiample,  intttad  uf  bciog  anaupd  in  tha  limn  of  a 
Cridiron,  hare  been  iiicloaed  in  ■  lube,  and  ([realer  elegance  and  compactDtw, 
with  a  more  eaiy  mode  of  adjnUUMn^  hare  bot«  aliaincd ;  thcte,  hoir«««r,  wa 
believe,  compriae  iha  vhoU  nMlit  of  llio 
modem  improranenta. 

'Hid  annexed  figure  nptetenU  the  mode 
«r  GompeiHaiion  prapotad  hv  Dt.  Fean.  a 
i*  the  pendulum  rod  wiptaatd  by  a  Itetibte 
(pring,  in  the  uaual  muiiMar,  from  the  cock 
A;  c  i»  a  rod  or  bar  of  aino  allached  (o  the 
back  )>1alo  of  the  clock,  bv  a  wrew  at  it* 
lower  md.  The  head  J  ot  ibtt  bar  wwkl 
upou  a  pin,  vbich  fonni  a  joial,  aa  ropre- 

I  lented  la  the  dnwinK.    Tbrouf  b  thk  bead 

I  Iheic  la  a  mortiea,  wn!cb  allova  ona  and  of 

f  the  lever  r«  to  paa  ibraucb  it,  and  wkUn 

I  which  It  Duy  ba  fixed  fimuy  by  meoM  of  a 

[lightening  *cr«v.    Tha  bTcr  e  e  ii  attached 

Flo  Ihe  clock^flBIt  by  a  acraw,  vliieb  i«  aba 

lita  fulmim.     TbroiaBb  a  alii  in  the  atnrt 

Had  of  lUa  ln<T  Uie  MM}>cnilin«  ipeing 
tkaaaea,  and  it  cloialy  embesMd  by  It  en  lia 
lower  tide  The  opcratioM  of  lliia  apparatM 
will  readily  be  concrived  i  a*  the  t«d  a 
letulhttti  by  heal,  or  contntda  by  cold,  the 
na  e  wiD  bo  timiUTly  alTrcled.  The  exnoii- 
aiim  of  <  will  cMue  the  inner  cnJ  ni  tha 
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lever  to  deue&d,  and,  conseijuentlT,  to  embnee  the  wwrHirttiig  wanrnf  tt  • 
lover  point,  and  thus  to  dimmlBh  the  efiectiTB  length  at  tha  pcBdnlam.  ni 
mode  of  adjuitment  ii  obvious,  as  a  greater  w  leMcr  motiaa  tamj  be  gmn  It 
tiie  lever,  the  upper  end  of  the  rod  c  being  made  to  ajtpmach  or  Rode  trtm 
its  fulcrum.  To  obtain  the  requiiite  accuracy,  ui  a^juitmg  icnw  bwj  be  mtit 
to  act  upon  the  head  d. 

In  the  year  1818  a  reirard  was  given  to  Mr.  Reid  for  a  eompenetfiaa  p&^ 
dulum,  in  which  the  bob  reated  in  a  hoUow  cylinder  of  ifaic,  tbrm^h  which  die 
rounded  end  be  ot the  steel  pendulam  rod  is  paued, 
the  zinc  itself  being  supported  by  the  nut  e  at  the 
end  of  the  rod.  As,  therefore,  tne  rod  lengthened 
by  heat,  carrying  the  bob  downward,  so  the  upward 
expanmon  of  the  zinc  raided  the  bob ;  and  if  the  reW 
tivc  lengtb)  of  the  steel  and  zinc  were  so  propor- 
tioned  uat  the  amount  of  their  expansions  wtl 
equal,  it  is  evident  that  the  compensation  above 
described  would  be  peifect ;  but  it  is  extremely 
difficult  to  effect  this  accurate  proportioning  of  tb« 
lengths  of  the  two  metals.  The  length  of  the  line 
at  nnt  must  be  such  that  its  rate  of  expansion  shall 
be  in  excess,  and  it  must  be  cautiously  reduced  by 
repeated  trials  till  the  requisite  accuracy  is  attained; 
this,  however,  is  not  done,  except  at  a  considerable 
expense  of  time  and  attention,  to  avoid  which  Mr. 
Reid  has  introduced  the  following  modiEeation. 
He  forms  a  hollow  screw  in  tiie  cross  bar  fat  the 
bub  g,  and  an  external  screw  on  the  same  rake  on 
the  end  of  the  zinc  cylinder  d ;  this  latter  is  pnr- 
postl^  made  too  long  (or  due  compensation,  hut  its 
cSective  length  may  be  commodiously  and  accn- 
istely  reduced  to  what  is  required  by  screwing  it 
up  as  represented  in  the  figure ;  but  after  this  has 
been  done,  supposing  the  nut  e  to  have  remained 
stationary,  it  ia  evident  that  the  extent  of  gravity  of 
the  pendulum  itself  wilt  have  been  lowered  by  the 
bob  descending  exactly  as  much  as  the  upper  end 
of  the  cylinder  has  advanced  through  the  hole  in 
the  cross-bar/,-  an  adjustment  for  time  ia  tlierefore 
required  after  that  for  compensation  has  been 
effected,  which  is  done  in  the  usual  way,  by  screw- 
ing  up  tlie  nut  e.  This  latter  compensation,  how- 
ever, will  not  be  required,  if  the  rakes  of  the  screws  /  and  e  are  praportionale 
to  each  other,  as  the  weight  of  the  bob  alone  is  the  sum  of  the  weigtata  of  the 
bob,  the  zinc  cylinder,  and  the  nut.  Thus,  if  the  former  weight  be  amuned  M 
ten,  and  the  latter  as  eleven,  the  screw  at  /  must  have  ten 
threads,  in  the  same  length  that  the  acrew  at  c  has  eleven 
threads.  Care  must  he  taken  in  acrevring  the  cylinder  of  zinc 
up  or  down,  to  place  the  finger  and  thumb  at  the  same  time 
on  the  nut,  so  that  the  two  may  turn  together ;  or  the  nut 
may  he  fastened  to  the  cylinder. 

Ill  connexion  with  this  branch  of  the  subject,  we  may  notice 
the  inverted  spring  pendulum,  invented  by  Mr.  W.  Hnrdy,  of 
Wood-street,  Clerkenweli.  The  object  ot'^this  Invention  il  (o 
ascertain  the  stability  of  the  support  of  clocks,  fur  which  pur- 
pose the  weight  at  its  upper  extrecnity  is  screwed  down  until 
it  will  perform  its  vibratioas  in  the  same  period  of  lime  as  the 
pendulum  of  the  clock.  Tlie  inventor  states  that  when  the 
weight  a  is  screwed  up  to  the  top  of  the  steel  rod  b,  it 
vibrates  only  once  or  twice  in  eight  or  nine  seconds,  which 
renders  i(  rvmorkahly  susceptible,  and  that  its  sensibility  ia 
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u  peal  thil  iha  altnclian  of  tbc  max  and  mocn,  or  of  nuuntaia^  tatf  Im 
i)b*orr«d  by  it :  il  Mtm  abo  Ibr  Mcertoining  ifai!  slabililT  of  buUingii  ii  i* 
llic  weight  Ktewnl  uftm  n  •(■■fl  roJ  6,  wlilcb  I*  iuji)ianoif  U  boUooi  by  k  miuII 
pitt*  of  kI«(<1  «Di<h'*pring  c,  uid  ccoiuinnl  in  a  jt)ai*  tuboi  if  U  a  «p  or 
M^]inr  lo  itic  tipfter  end  of  th«  tube,  niid  curjriiig  nnJmieBlli  a  Hnall  j(n* 
diuucd  icaip.  uvfr  wlikli  rwiCH  Aa  iaiox  U  thu  Un>  uT  lb«  walglit  Fat  tlut 
iiiiMitlun  Mt.  llnnly  rcrcir^  ■  icsnrd  from  the  Sodrty  of  Attk  Hi*  onm- 
mtinkation  to  them  u*ai  a«oaiiijiatii«l  by  UMimanial*  to  tbi  *a]tu  of  llie  iuveo- 
liuii  from  «mml  eiiiiiunt  Kwutilkc  cliuactcn,  aniongit  «b«ai  saa  (^Ulii 
K«kT.  whtt  cmjjloycd  the  iniUiunent  to  uiun  hioiivU'  of  the  icabili^  aiiil 
fTtrJoiii  Irani  tremtv  of  the  bu*  ujiun  wLiicli  hi*  clook  rcMed  dnriag  lii* 
i'Xiirrinifnt». 

Urfotc  ilic  ap^calion  of  ihc  prndiilnni  at  ■  rtEul&'oi'  ia  dock^  balancn  had 
Wii  vmplovDd  lur  lliiit  purpMit,  but  «vr<)  quietly  inip*r*edtd  after  the  JMra- 
iliictiiJii  of  ific  prndiUum ;  but  •>  ttuniBl  motion  U  clMtnictivo  of  the  repilarinr 
of  ihc  pnnluluni'i  pprfunniincp,  Ihe  baUnc*  wiu  ilill  tli«  only  itf  uUlor  ohicn 
could  iif  ni>]ilii-d  ill  portnbl*  madiinM,  and  the  ^rat  iin|Movcin«Dl  modt  in 
tlint  rr^laior  by  Iho  Oidditicai  of  a  iptiiix  hoi  eauied  it  to  approach  Ika  p«i»- 
dulum  111  point  of  correctoni.  Tl>v  first  iiivKiitloii  allacbuig  a  cpring  U  giv« 
to  tliu  balaiicv,  by  it*  etotlioily,  a  power  which  itndcn  tli«  action  of  thb  tnt 
of  rcsulator  limtiBr  to  that  «f  gravity  in  a  pcnduluni,  ii  iindouhtMlly  dua  lo 
Dr.  Hooke,  but  b«  appwn  to  have  applied  it  only  in  a  •traicht  form.  Iltlygeai, 
iinpra*tiic  npoo  thii  idu,  niibiiiiuicil  a  ipiial  (pring.  ahlch  ia  muck  man 
fkvoumbk  to  the  vibralloni  nf  Ihe  balance. 

The  allFralioni  to  wliich  ih(>  tength  of  tlie  pandntnna  tf  ax^Mtd  by  variation* 
of  lampftnturt,  and  whieh  affect  the  g«ang  «l  dock*,  bavc  ab«ady  been  noticed; 
but  wulchei  with  a  balaiioe  are  •tlU  mwre  oxpoanl  l»  irregularity  from  that 
oauw,  at  uoi  only  tlie  bahinco  Mpaad*  or  rontracla  nccefdiliK  to  iha  ii*t  ot  fall 
of  the  thermometer,  hut  the  teKulating  *prinj;  iurlf  atilKn  tbe  tamo  chanj[(s. 
A*  the  balance  ooiilratu,  and  tta  dianeWr  becunim  Itaa,  it  Will  be  more  eiuily 
carrieil  round  by  the  vibtatiBc  forceoi  and  will  llirn  vibrate  mora  quickly ;  and 
a>  th*  ipring  attached  lo  th«  £ialaaG«  bceomei  coiiiraL-led  at  Ihe  (am*  time.  It 
niU,)ikewbe  act  with  greater  force  aben  cold,  aiid  on  tbi*  aecmwl  the  vibrn* 
liond  will  be  fiirihcr  quirkrnad.  Thm  ara  two  waya  oC  oometlM  thaaa  intgn- 
Inriiica ;  the  flnl,  whidi  <ra>  invented  by  UattiKin,  conaiiti  i*  Iin|ttb««lBf(  «t 
■horleDing  llie  apriiig  when  hril  or  ctdd  may  hare  given  it  man)  <ir  leM  foiee ; 
the  olbn  method  U  to  cauu  ilio  balance  to  cxpuid  inairad  eJ  (««trMtiiy  by 
cold,  by  which  noraiit  the  t(eiiu[,  when  m  the  ■isio  of  Krrat  rigidity,  hoi  nore 
work  to  do;  till*  iMthed  ari|Tnat»d  witli  I'rttr  l.vniy,  and  Ina  lince  bren 
carried  to  great  pctCiclMn  by  Atnold.  Harmon  (wltoar  a|>plteaiimi  of  tha  dif- 
feretit  expanaian  of  two  sielali  lo  correct  iho  variation*  in  the  length  of  tlia 

Cndulum,  ha*  bren  alreadr  nnticed),  amliad  Ibe  principle  in  a  manner  net 
fore  lliought  of,  and  made  it  act  on  ifie  tpiral  iprinf  to  a«  1«  produce  llw 
iletired  roniptDtatlon  in  the  regulalor.  Hit  nMtbod  i*  deeeribtd  at  fbUew% 
iPruidplet  ef  Mr.  J/arritem'i  Ttmt-Jttrptr,  p.  xli — Xotea.)  *>  Tlw  iberBianietn 
kirb  it  compoaod  of  two  ihia  plate*  of  btooi  ajid  attcl.  rtTtUed  t«|^t»tr  in 
tovural  plac**,  which,  by  the  gteaur  vxjionaioD  tt  Uoai  than  atccl  by  heat  and 
contraction  by  cold,  brcomca  convex  on  the  bnae  aide  la  hot  weotlier,  and  coa- 
vex  on  the  itvrl  Ride  in  cold  weather ;  whcMC,  oim  end  belD)C  fixed,  the  other 
end  obiaini  a  motion  eorr«*paiidinff  wUli  the  ebangn  of  beet  and  cold,  and  the 
two  pin*  at  the  end,  bclweni  which  the  bolanci  (ptine  piti*,  aad  which  it 
allanialely  leucha*  oa  the  tpnag  benda  and  tmbend*  ibelf,  will  thocten  or 
lengthen  llie  tfriag,  a>  the  citai^e  of  heal  €a  cold  wmiU  otlierwiae  femire  to 
be  den*  Iw  hand  m  the  inaniier  luad  Gir  regulatauc  a  coniBon  waKb.  Thilt 
method  of  eKciing  tbe  oera|mtatlon,  altlnugb  it  evince*  eooaidenible  inge- 
ouity,  it  now  eddom  Mtd,  owian  la  tlte  extreme  diaeultr  of  eibcfii^  on  accti- 
raie  kdjiutment  -,  racoune  b  Uierefora  had  to  the  pmeiple  intrMiaeed  ty 
P.  Leroy,  «  uodifioatioa  of  which  U  aeen  in  the  Bgure  on  the  Mla«iag  m^ e, 
wbkh  rtproteut*  the  balance  ef  a  chronoBieter  a*  coMinetdy  eenMnMcd.  A 
circular  groove  i*  tuned  in  Ibe  flat  bee  of  a  pitco  of  tleel,  and  iaie  Ibb  gtM*e 
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ft  piece  of  good  brut  ii  driT«n,  aiid  n  little  of  tlie  uilution 
oF  borax  ii  applied  to  prevent  oxydstian.  Tliii  coin^und 
piece  being  then  put  into  a  crucible,  ii  made  lufHciently 
hot  to  melt  the  brau,  wliich  in  theie  circunutancea  ti- 
herea  firmly  to  the  iteel  without  tequiring  anj  tolder. 
The  face  of  the  steel  is  then  cleaned,  and  by  proper  appli- 
cation of  the  mechanical  meani  of  turning,  boring,  and 
filing,  the  niperfluoui  ateel  ia  taken  away,  and  the  balance 
ii  leR,  coiuiiting  of  two,  or  Bometime)  three,  radii,  and  a 
rim,  the  external  part  of  vhich  is  of  brass,  and  the  internal  part  of  ateel,  tbetbnner 
metul  being  about  twice  the  thickness  of  the  tatter.  In  thia  atate  the  anni  of 
the  rim  arc  then  cut  through  and  diminished  in  their  length,  aa  in  the  fignn; 
and  near  that  extremity  of  each  arc  which  is  farthest  irom  ita  rttdiiia,  ii  put  on 
a  piece  or  weight,  which  can  be  slided  along  the  ann,  so  aa  to  be  adiutted  at 
that  distance  which  shall  be  fonad,  upon  trial,  to  produce  a  good  petromiance 
under  tbe  different  changes  of  temperature;  the  flexure  of  the  anna  by  thechaMt 
of  temperature  carrying  the  weights  nearer  to  the  centre  ia  hot  than  in  cod 
weather,  and  tbe  more  the  greater  tbe  distance  of  tbe  weights  from  the  radim. 
The  small  screws  near  (he  ends  of  the  radii  adbrd  an  adjustment  for  time,  u 
the  balance  will  vibrate  more  quickly  the  further  these  are  screwed  in  ;  ajiid  lbs 
contrary  will  be  tbe  case  if  they  be  uneciewed  or  drawn  further  ouL 

llie  accompanying  cut  sliows  a  balance  according  la  the  conabmclioa  af 
Arnold,  and  specified  by  him  to  tbe  com- 
tniuioners  of  longitude.  Tlie  expansion 
weights  are  cylindrical,  and  arc  adjusted 
upon  the  arm*  by  aerowinc ;  and  there  is 
an  inner  rim,  upon  which  three  weights  are 
adjusted  by  sliding,  which  serve  to  regulate 
the  goingof  the  time-piece  in difTerent  posi- 
tions. The  necessity  of  a  different  adjust- 
ment of  the  balance,  according  asthebiuance 
u  to  vibrate  with  its  axis  vertical  to  the 
horizon,  or  parallel  to  it,  will  be  obvious 
when  we  consider  that  the  pivots  of  the  axis 

bear  very  differently  according  (o  the  position  of  tbe  chronometer;  and  it 
requires  some  management  to  moke  the  frictions  the  same,  whether  the  ani  be 
turning  upon  one  of  its  ends,  or  upon  the  two  cylindrical  facea  of  the  pivoti ; 
and  still  more  than  (his,  since  the  balance  itself  has  a  permanent  figure  com^ 

Kred  with  the  spring,  which,  in  every  part  of  ita  vibration,  alten  ita  dtatanca 
im  the  axis,  and  in  every  part  of  its  length  has  a  different  degree  of  rotalon 
motion  :  it  cannot  be  expected,  nor  does  it  happc-n,  that  a  balsace,  trhich  u 
found  lo  be  in  poize  alung  with  its  spring  when  out  of  the  chronometer,  will 
make  equal  vibrations,  as  to  lime,  in  all  positions  when  in  its  place ;  and  in 
addition  lo  these  difficulties,  there  is  one  part  of  the  vibration  wher«  tiie  fone 
of  the  spring  and  the  inertia  of  the  balance  are  not  simply  in  oppoaition  to 
each  other,  but  are  combined  with  the  maintaining  power,  vii.  during  the  action 
of  the  escape.  Tlie  remedy  for  all  these  difficuRies,  which  is  happily  adapted 
in  chronometers  for  use  at  sea,  is  to  place  the  axis  in  a  vertical  poaition.  In 
which  means  the  balance  itself  is  not  affected  by  gravity ;  but  for  pocket  time- 
piecps,  the  ingenuity  of  the  artist  is  called  upon  for  expedients  of  which  it 
would  not  be  easy  to  exhibit  a  complete  theory.  Tbe  general  principle  tmni- 
monly  used,  is  to  consider  the  balance,  when  out  of  adjustment  for  pontion,  aa 
a  pendulum  when  above  and  below  the  centre  of  suspension,  acted  uprat  br 
gravity,  and,  at  the  same  time,  urged  to  a  quiescent  point  by  tbe  force  of  daa- 
ticily.  In  these  circumstancts  tlie  vibrations  will  be  quickest  when  the  point 
of  stable  equilibrium  is  downward,  and  they  will  be  slowest  in  the  oppodta 
positions  of  (lie  machine.  This  leads  to  the  remedy  of  diminishing  either  ilia 
radius  or  tbe  weight  on  that  side  which  is  lowest  wnen  the  rate  ia  moat  quiek. 
Thui^  if  one  of  the  two  adjusting  screws  in  tbe  fint  of  the  preceding  b^ncM 
were  downwards  in  the  position  of  quickcat  rate,  that  screw  would  reqnira  la 
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ht  ur«wrd  a  very  Utile  qiuntit;  tnwardi^  Mid  die  mpldlB  krw  Io  be  tcrewfJ 
■  like  ([uonlity  otitwiirdj,  in  onUr  to  teinnh  thil  imptifeMlea  widiMit  sittek 
nllvtiitioii  »r  tho  athot  adjuUmcnU.  And  if  a  Ilk*  ioipctfotioii  «eM  fonnd  ia 
til*  vibralJaiu  «f  llic  balance  «hcn  tried  ill »  veitiul  poutiao,  tiaving  lb*  lowttt 
point  U  mt  in  s  I>n«  at  ri^lil  anglM  to  a  Bo*  jnwlin  tbrougb  ibi  radii,  a 
■iuilar  til«rBtian  miut  be  laada  In  the  expanrioa  watthuv  **lliv  bjr  a  c»»ful 
Aoaura  of  ibo  circulw  am,  or  bjr  altecing  the  qiianilSca  of  thoaa  wvicbl* ;  or 
dia  fay  tatta*  oS  (mall  drailar  «nn  um*d  Into  tli*  wd^ia  tbcmaeivM^  and 
directed  tavnrdi  the  o«n(T«  like  the  wdniU  at  the  cxtmiutiea  of  tbe  raiiL  By 
tlicff.  nnii  ulliiT  convBpondi.'nl  meani,  iW  balanni  may  be  mad*  to  kttp  tiaa 
in  all  lliQM  poiitioni  wherein  iu  plana  iliall  b*  perpendiRular  to  Ike  borii on  { 
but  even  in  Ui*m  trial*  reijr  great  pun*  a*d  labour  may  be  required  lepradM* 
ft  high  drgrae  of  a«cnracy;  and,  afUr  all,  aa  tbe  quantity  of  action  ha  iho 
ntlng  muil  niter  the  quuiiily  of  pcnduloita  effrcl  in  thtji  eurioui  and  delicate 
linM  Diroiurcr.  it  may  be  doubted  whi-tber  the  ndjuitinetila  for  |>o«ili<in  in  ihe 
vartiool  balHiiei!  can  be  cJFuvtual  any  longpr  ihnn  while  thu  arci  of  vibrnlian 
reniiun  the  umc.  Thii  coniideration  poinU  Ia  the  nccniity  of  on  a<)ju*lmenl 
ia  the  mainlaiiiiiig  (lowir.  in  order  llial  the  vibralioni  ilisll  not  fall  off;  |1|« 
Biaana  of  cdcclinK  Ihii  will  \h:  ■hown  in  treating  of  iln-  iliflWcrnt  torti  of  ewape- 
■nent^  to  the  coini deration  of  which  wc  iball  now  proceed. 

Tha  steanprii^ui  ii  a  grin'ral  term  fur  the  nuumer  of  conununlcUllIf  Um 
motion  of  tne  whoeU  to  the  pDduliini  of  clock*  or  balance  of  vatcbca.  On* 
of  ihejmodl  ancient  iitcapenienti  U  that  whidi  b  now  apclied  la  almoM  all 
rniniTiiin  jMckrt  watch*! :  il  ii  repmtentMl  in  ^.  1 ,  andT  I*  bMt  miled  to  the 
Io»K  vibrotioni  of  the  balance,  which  wa*  invented  earlier  than  the  pemMmb 
a  b  denote!  the  rim  of  a  contrite  wheel,  n..  j, 

«all«d  th«  crown  wheel,  hanng  iti  teoth 
poinccd  and  nlopod  on  one  lide  only,  ao  that 
the  padnt*  adranca  befora  any  •ihcr  part  af 
the  tMtli  duriiw  tha  motioB.  c  and  4  m 
two  pallala  ot  ttf,  pMcoellng  d«wBtrajdi 
flwm  the  «wn  */.  The  palltu  are  noarly 
al  rMl  aoglaa  le  each  othtr ;  and  when 
(ha  bidaiiee  fg,  fixed  on  ibo  voca,  b  M 
nal.  the  p*ll*>>  ranitin  inclined  to  Qie  plme 
of  the  wlicol.  in  an  angle  of  about  rarty- 
Rve  dmree* ;  btil  when  it  ia  made  to  nhralo, 
one  of  t1ie  pallet*  ia  brouf^t  neater  to  tlie 
pvrpcndieular  poaitiim,  wMla  tha  other  be  comM  oaorv  neartypanOol.  The  wheel 
miut  be  (Uppoocd  la  hare  one  of  ila  lci*ib  reiting  agafaitt  a  pallet  by  Tirtue  «t 
the  malutaJiiin^  power.  Thii  looth  will  dip  M  or  eictpo  a*  ibe  pallet  riwa 
toward  tho  horiioiiMl  pcailion,  at  which  iaitant  a  tooth  on  the  oppMlle  (ida  Ht 
the  wheel  will  strike  i^init  the  Other  pallet  whK'h  ii  down.  TIm  retond^ 
vibration,  by  railing  ihu  lait  palkt,  will  nifliv  lliat  locth  lo  euape,  and  anolhw 
tonih  win  aopljr  iimlf  to  tha  Ibat-JMnticaed  pallrt.  By  thi*  altenutkn,  tha 
ctown  wheal  will  adionte  the  qnantiir  tt  half  a  teeth  taicb  vIbntMn,  and  the 
balaae*  or  pandttlum  will  b«  pcM^nted  from  coming;  to  i«t,bt«auM  the  Inpulie 
of  the  IkMk  aMioM  th«  pUleU  will  be  eipial  to  the  wwrtinfe*  Utm  Mctien,  a»d 
the  reactloa  if  the  air.  Thia  eeeapeiMnt  net  befag  adapted  l«  ntch  Tibratioa* 
aa  B*  perfanad  though  an*  of  a  few  dcfcee*  mSy,  aneilhtr  eonetnioHon  baa 
been  made,  which  ha*  been  fo  eenitant  we  ia  dock*  for  llai  century  pa*^ 
with  a  Icnig  ntwdahwn  beatiag  »eeend*.  /Se.  2,  en  the  i>eztp*ge,a&t«fraaita 
•,v««ical  wbatL  oaUad  iba  n>It>g  wbeel.  haTing  thirty  teeth,  e  d  (eptOMUt* 
■  pur  «f  palltta  eoanecied  together,  and  awraUe.  in  conjunction  with  the 
ponduton^  on  the  centre  of  ana  /.  One  tMb  of  tbe  wheel  ia  the  pnanit 
podllaii  TMU  III  the  IneBaad  «Ace  of  tha  ioiMr  j^at  <d  Ibe  pallel  o,  hmi 
wUcli  in  di*pofitiaa  la  ilido  lend*  u  throw  the  poml  <f  die  paUei  ftuiMv 
fteoi  the  ocntte  ef  die  wbeel,  and  conee^eiMlj  M«iA  the  Ttbradon  In  that 
diMctiea.  WhOe  the  pallet  «  mora  outwttib^  and  the  wbed  adnace*,  dia 
( fatet  of  the  fwllel  4  of  coone,  approaohet  toward*  the  cenbe,  la  die  openinf 
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b«t«**K  the  twn  nenreU  I'rili ;  feii4  Bhen  At 
aauag  t«iti1i  o(  ih«  wlicvl  ttipa  cdT,  ur  MC*;ir« 
from  iha  pallvt  r,  wiollui'  louth  on  th«  cpnoute 
■idc  imniciiiauly  fhll*  on  tb«  «stmai  in«lm«il  hca 
of  iC  &»<1  by  ■  liiiLilAT  ^Mtlon  Und*  to  piuli  Lhal 
psUrl  fioiii  the  crntrc.  llic  rcttmit^  vimlMO  i* 
ihut  auutcd  by  Ihn  ahttl,  while  tli*  pollel  inovM 
tuwaiilt  llip  ci-ntre,  and  trtcivci  the  (occecdio}; 
tiiol)i  oT  ihc  nhccl  oAur  llic  cicopc  Irom  llie  point 
of  rf.  In  thii  maiiiirr  tliv  Atiitratioii  iimy  b«i  cuii- 
Miivcd  to  ^0  on  nillioul  liniii.  Tlic  (clcbntlcil 
George  Gnliam  improtcd  iliia  ri'ai>'-in-'iit  i«cy 
much,  by  tukiiiK  iilf  |>nrt  uf  tliv  *\opv  fiicihut  ftoiu 
tlia  poiiiti  of  uic  jiilIIcU  1  iiDienu  uf  wliich  pun 
bo  ronned  a  ciiitiiI^  e*  ci^indrival  fact,  hnvlti^  in 
■xi*  In  ilir  cmLrv  oT  matioa.  I'ltlUu  of  itiii  ijnd 
are  kcd  od  the  opmiuic  tide  of  llie  wlircl  al  * 
and  jr,  liHiiiifj  A  for  llii^ir  otntio  ur  »x'i».  A  loath 
of  (l'<  wbrcl  u  ■era  mlinK  upon  the  circular  inner 
■Difntv  of  the  pollrt  g,  wluch  it  not  lli«ri>lbTe 
■ffoelod  byth*  wWl,fxe*piin|r  MtfaruiUmolian, 

ariungfrom  any  otliermuic, nur be ifltcled  by ibe fiiclion of  dw  tooth.  If  lli. 
Tibratu>DariW]itudu1u(D  brnippoted  lu  nlryjimilHanU,  th*  tlopMl  hi  rfhM>  wid 
br  bnniubtiu  Iliv  puiiit  uf  tho  touib,  wliicit  uiU  ttidt  alonc  it  and  urxe  the  p*lle~ 
oulwaidi  during  uiitiliding action.  Wbeii  the  tooth ha^Ulni  rrooi  ihv piiiat  a 
Lhi*  paUst,  an  ujipiimlv  tiitiili  uill  b«  tnvintd  on  tha  circular  tariket  of  r,  iumI  w 
not  affbcl  the  vil>itili(>n,  viccplirij;  when  tho  ilapc  turftc*  of  r  b  c«rri<>il  out  — 
u  to  lufffr  tbc  tooth  lo  eIjiIc  along  it.  In  the  two  foiwtt  MCapMiictiiii,  ibn*  y 
alwayt  ac«riiiiii  purtiuii  of  vibnillon  l«iF«  plaM  afWr  the  Aop  which  Arint 
the  mUcI  bock,  und  cauau  the  index  alto  lo  recede  throngti  •  atnall  arc :  ibil 
hM  Men  diatinguiabrd  by  tin-  nunie  oT  arecoiL  The  cKipNnMii  of  Gmhai^ 
■nd  all  tuch  u  hare  nu  ri'cuil.  hnvv  be<^n  («11rd  dcud  twal  MiMiMmpnta,  b*caiM*' 
the  index  for  occondi  falli  directly  ltii<iii^b  iit  Htc.  and  ramaina  mnllfiiifc  m  m 
ihc  Uue  of  diviaion  till  Ibc  next  vibraiJon.  It  tnay  be  obMTvad,  that  iIm  naln- 
Mlnlng  jiownr  in  Grabsm'*  Mcoprmrnt,  may  bo  applitd  durtag  m  MDall 
poitton  only  of  tho  vibration ;  und  that  an  JncmaaB  of  tho  nuUnuriainc 
poner  Uiid«  to  enlarge  the  arc  of  ribnUioni  but  icamly  in(«Hero*  wnti 
»■  lelociiy.  In  iIip  eHcapnnivntii  jiuldoacrlbtd,  thpncsiiv  wlivrl  u  in  rontiniMl 
conuct  wrtli  the  pallet*  belonffiiiK  lo  the  axii  of  the  balance,  aiid  tha  Mctioa 
anitne  fruni  lliig  rircuinilance  may  b«  coriiidfred  ■*  a  principal  eauae  of  tkf 
irrrKulitrity  in  llic  )(oin^  of  «*t(hi>(.  If  uc  tuppoii*  a  r<f  iilator  la  br  mo^e  an 
pfTUi:!  a*  to  be  perfvclly  iiorbronnl,  while  vibralinjc  in  a  free  |io«itjon,  thai 
adi'antaitc  would  h«  diiniuinliiil,  or  loll,  a>  soon  m  it  «ai  placed  m  cnnrivxlo*  ~ 
with  a  iisiii  of  whccli ;  and  the  crroti  Would  bo  mor*  or  Ctm,  accontine  in  thi 
nature  aiid  (jiuutily  of  friction  in  the  escapcoienl.  It  (roald  be,  llicrefoi 
cxircmely  luvful  (o  Mcurc  lo  the  ti-^iilaior  a  porf^  liberty  of  vibralio 
vxcrjil  during  the  ihoTt  inltrvoli  uf  linie  whieb  mav  he  ncor*Mry  ftn-  tho  ac 
of  the  cocapv  «h*tl,  to  give  il  n  new  inipidai'.  1'iiii  ingmioui  lilts  waa  tnt 
•lartedj  and  alu  conrlcd  into  execution  by  1'.  Leroy,  who  in  IT1S  prearnUd  to 
tb«  Academy  of  Sciouoee  in  Harii  a  iiiudcl  of  •  detached  cacaiienHrnt,  tho 
effect  or  action  of  which  may  bv  briefly  deaeriU^t  m  followt:  an  tacap*  whc«l 
ia  kept  in  rcpow  by  a  lotri  detect ;  the  balance  tinlocki  the  drtent.  mi4 
Tvonvn*  an  tniiiulM  or  stroke  on  a  pallet  ihrougli  a  part  of  every  (Mond  vihr^' 
tion,  and  during  great  part  of  iu  coune  it  in  tren  and  dulaened.  A  gnal 
van«ty  of  noapenunta  have  bcni  contrived  by  voiioua  Injcenioui  men;  noaa 
in  which  apriDgi  are  tiied  in  Iha  locking  pioee*  iiuteod  of  pivota  are  al  proauM 
cencrally  picrvrrcd;  we  ihnl),  therebr^  proceed  lo  daMiilio  the  aefajinmBm  at 
Mr.  Arnold.  «ho  we  beiicvci)lh««alhor  of  (hit  impiOTcineikl.  The  cBgtvvii^ 
on  the  next  p^e  ii  a  reurMenlBlion  of  ihli  rMapeiiii-nl.  Tlio  teeth  of  (La 
euojie  Hbc«l  an  of  a  cvcJuidal  il.apc,  in  the  faea  part,  whioh  ii  iiitfndnttj 
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Mtlon,  tlxo  MCtioti*  or  which,  villi  tiiau  of  ilia  two  Mli«r  iIiIm,  roan  a  urt  «f 

niixrd  triAnfflft      libd  rvprcti-nlii  thn  il>-(riit,  whiA  b  Ibrnml  «l  m  Jlfxtbl* 

|iipci>  ar  i>pnng,  Wniling  brtwrrn  r  biiiI  n ;  uid  in  the  |>an  iiftif,  which  h 

>In>n^cr  Ihui  ttic  nihcr.  ii  fixed  lUc  lockinr  pallfl  a.  ofiiratilr  an  utiustini; 

Bcrew/     1'lw  ]>»Ilrl  prnji'ol'ing  bi'liiw  iIm  t)inng  doUnl  locLi  U|»:ii  tli«  JaMrior 

unfile  of  thn  inoili,  iiui[>cntlin|[  the 

inuijon   of    ihv   ttetipe   wfacrf,  »ai 

Iravinj  the  IttUnce  to  Ttbru*  flvs, 

M   poiM«d    out    in    the   jprrvtUng 

«ie«pcnienu>      The  iction   of   il>e 

*prinf  dotont  (for  the  joint  of  th« 

•l«t«nl  it  iualf  ■  ^ing)  fnn«  ili' 

lockbig  poltrl  ngaiMii  ihe  ncrrw  / 

PXCrpl  *il  tlie  time  c4  unlockiii|{  Ihc 

vlieel.     A  Terr  deIicKl«  iiivirig  n  f, 

called  the  diiKliKiviog.  or  unlucXtiix 

HptJDg.  <>nd  bUo  the  tender  iprins,) 

■■    ttuachml    \ty  one  end   n   (u    1)10 

■prinjt  delcnt  t  finba  1  itiid  puiiiic 

iindn  tile  sdjuitiiij;  hT*w/.  extends 

n  liiiii"  beyond  tlic  eximnity  rf,  by 

the  detent  iuctf;  AAit  ii  b  cltcuUr 

piece    ulloclied    ti>  llie  txU  of  the 

lialimcc.  and  0  the  ili«-(iar);injt  |wltel. 

'J  liii  pallc-t  when  llic  balsiKc  ii  in  motion  from i  lad  prtnei  ngutiit  (lie  end 

•■(  thr  <!iKc)ist)-Li]|;  tprinc  <•  * ',  xid  e«rn*iiif  il  logether  with  the  locbInK  >>|>ring 

b  b  d  diiriiKnjir*  the  lackioic  pircn  a  mil  of  the  inlunial  nngte  of  tlic  tooth, 

with  which  it  wu  in  contiiel :  and  the  cicape  wheel  then  cmntniinicatca  a  new 
flower  to  (he  balance  by  ita  impulte  uti  a  pallet  •>.  which  ii  fixed  or  >i't  In  the 
aperturr  of  the  rircular  piece.  A)  KHin  u  tliit  ia  done,  the  aptiiig  detent,  or 
locking  uprinK,  bill  back  to  ita  paiiliun  njitainM  the  adjuilint;  tcrew/;  and  the 
pallet,  br  reecivlDK  or  intercepiinf;  the  next  tooth.  Btiips  the  muliuii  uf  tiM 
Hcape  olieel.  When  the  bulaiiee  refnnn  ffom  rf  to  «,  Ihe  unlockiiiK  [lallcl  oett 
M|,*ain  on  tlie  extremity  of  the  diicliargiiig  ipilnKi  but  ihii  beinK  very  delieate, 
)t>te>  way  «iibnui  disiarbing  Ihe  detent,  or  hxiking  spring ;  and  thi'  hnlanre, 
after  tuflerini;  a  irifliiif[  dweo  of  realilanoe  liy  tliat  contact,  MOliiiun  iu  free 
TltmllMiai  At  the  next  vibrallon  the  luledtitig  tak**  pboe,  and  1^  action  of 
lb*  •Mapamenl  pracNdi  wiomilTtly,  ai  M|lain«d  MfiMMb  Ilia  detached 
eaoapemtnt  wh  uplicd  Gnt  to  efctoBontcten  cv  tfaiia  |^«cm,  but  ii  now  alw 
iited  tot  ■•Imnoinical  elocki;  and  rariow  excellent  eanMnioliana  bar*  bean 
invented  by  dilTerent  ■liial*.  amoiifti  which  we  nav  tnentioo  titow  of  Hardy 
nnd  Iteid.  In  ISIl,  Mr.  Prior,  jun.  aoi  rrwa^edbjr  >^  SocIcq-  of  Arti  fnr 
llie  cunitmctlon  uf  a  detached  rtmonloire  cxapancnt  fbn  elocka,  which  poe- 
■euoii  coniidcrablo  merit.  The  adraiitaget  of  tibia  eaoMMmaM  cowdM  In  the 
Ireedom  of  iu  parte  from  fneticd :  in  iha  exact  •Jide^alimpiilN  wUcb  il  wiN 
cuntlniiB  to  gilt  to  the  [|tnduiuni,  unaSMted  by  Um  oloolnf  nf  oil  uui 
increoacd  friction  of  the  train ;  and  in  the  iniall  power  n^imed  for  r«Morin|c 
the  (ention  of  the  remooloira  iciin^  which  dam  not  rtoam  to  be  wrnwd  up 
qiiiv-k,  or  to  be  puihed  beyvoa  any  calch  or  apring  to  Vetf  it  in  il*  proptc 
iriuation.  Tlie  engraving*  on  pane  flW.  with  iW  fcilawtog  diitiiptJon  exlnwMed 
fmiii  the  TVoMMClimi  ^  Ii*  .Vantry,  uill  npUn  the  eoBitruction.  Tlie 
■wine-wheel,  Fht.  1  and  3,  hoi  thirl)-  tceih  cut  in  iM  peripheiy,  and  ie  conxanlly 
urged  forward*  by  the  maintaining  power  which  h  tnpplied  by  the  «kibII  weicht ; 
two  ipring  delenia  ore  luad  (o  cateti  the  ta«di  of  the  wheel  aUomaleljr:  Inew 
are,  »l  the  proper  inter*«k,  uolocked  by  Ibe  paiU  marked  I  a»d  3  upoti  itie 
pendulum  rod,  inleicepUng  two  itaall  pin*  pfqaellng  ftem  the  dttent*.  a*  it 
vlbratei  toward)  the  one  or  the  other ;  lh«  (Mioralinit  or  rcmonloare  i^ruu  la 
fixed  tu  Ihe  «ume  >lud  aa  the  deleeib ;  il  ia  wpand  up  by  tha  bighNt  te«t£  of 
ih*  wltrol.  aj  leen  in  Fig.  I,  (iu  position  wb«a  unwound  Mn^  diown  by  tha 
dotted  Una*.}    Thii  being  the  ca«,  lu^pow  a  tooth  cf  tlte  wbcel  it  cMigtil  by 
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one  of  tba  detmti,  thit  prevent*  the  trheel  haa  moving  anjr  thrthar,  and  keeps 
the  renovating  spring  from  escaping  off  tbe  poiiit  oi  the  tooth ;  In  diH  pori- 
tion,  tiie  pendulum  a  quite  detached  from  Ihe  wbed ;  nov,  if  tbe  penduhan  be 
caiued  to  Tibrate  to  the  right,  the  part  of  it  mariwd  2  come*  agaiiut  the  tipper 
pill,  wcD  in  jSgr.S,  prajectinKfrDm  the  renorating  ^nfagtmd  |nAaa this nnag 
Dom  the  paint  of  the  wheel  g  tooth ;  on  vibrating  a  litUe  fiutbei,  tbe  pe&dulnm 
removra  the  detent  vhich  detained  the  wheel,  hj  the  put  3  abfting  the  lover 
pin.  Fig.  2,  which  nrojecta  from  the  detent ;  the  maintaining  power  of  the  dock 
caiuea  the  wheel,  thui  unlocked,  to  advance  nntOdetuned  by  a  tooth  leatiDg  ops* 


the  end  of  the  othn  detent  on  Ihe  oppoaite  nde ;  b;  thia  meani  the  reuovKtiiif 
spring  will  be  clearof  the  tooth  of  the  wheel  a*  it  returm  with  the  pendulum,  wi3 
givei  it  an  impnbe  irith  iU  pin  prening  acainat  the  part  2  of  the  peudnhuii, 
until  the  ipriug  comea  to  th«  poaition  ihown  oj  the  dotted  line,  in  which  poaUioB 
it  ii  unwound,  and  reati  uainst  a  pin  fixed  againit  a  croaa  bar  of  the  -fitibt ; 
the  pendnlum  contiQuea  ntoating  to  the  lefl,  nearly  to  the  extent  of  its  rifant- 
tion,  when  the  part  I  meet*  the  pin  in  tbe  leme  detent,  and  retnoToa  it  froK 
tbe  wheel,  and  unlocka  it;  the  maintainiiie  power  now  caniea  it  farwmii, 
pmhing  the  renovatine  epring  before  it  untQ  another  tooth  ii  caught  bj  the 
nnt  detent,  which  detaina  Uie  wheel  in  the  poiition  fint  deicribed,  the  renoratbig 
■priog  being  wound  up  ready  to  ^ve  another  impulie  to  the  pendulum.  Th* 
pin  ii  not  filed  to  tbe  renovating  spring  itaelf,  bat  is  part  of  a  piece  of  brai^ 
which  i«  aerewed  Gut  to  the  renovating  spring,  and  is  made  very  slender  near 
the  screw  whieh  bslens  it ;  thli  permits  the  renovadng  spring  to  give  way,  I( 
by  the  weight  being  taken  off  the  dock,  or  any  other  accident,  the  eacne 
wheel  should  be  wound  backwards,  ao  ai  to  catch  on  the  detenta  impmperiV. 
The  weight  in  ths  preceding  figures  merely  represents  the  mean*  by  whiui 
the  escape  wheel  was  put  in  motion  in  the  model  presented  to  the  Society,  whidi 
consisted  merely  of  the  escapement;  but  when  attached  to  a  clock,  the  renaon- 
toire  spring  is  wound  up  by  the  maintaining  power  of  the  dock  transmitted  to 
tbe  escape  wheel  fay  means  of  the  tnin. 

Chronometers  and  clocks  for  aitronomieal  purposes,  in  which  extraordiiwy 
nicety  in  the  exact  measurement  of  time  is  necessary,  have,  beside*  tbe  CMn- 
pmiation  penduluma  or  faalances,  and  detached 'ocapementi,  kBfora  dwcribad 
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)cw(llod  )i(i1t(t(,  and  ill  Itieir  pivoc-hda  JntIM :  llinr  an  IJktHltc  pro*ycd 
wllh  N  i-ontriTiinFc  for  roniinumn  ibnr  motion  durinft  tlio  liin*  of  wiMdMi(  ap, 
whf  n  Ihc  nclion  i>r  t1i4i  tnainUlaing  ))own  ii  uiip>iKtc>d.  ¥<a  lliti  piryi  • 
WMnil  1iLr);n  ratchet  nhnJ  it  added  on  (lie  mumi  otbor  uliiob  •dmha  tW  clock 
to  be  wound  up.  but  with  Mth  ptntlHglhocontniry  way;  kittanf  tpring.uuiallj 
the  grenk'nt  i>ar(i>>n  at  ■  ctitlo,  comod*  lU*  larg«  ralclwl  wh««  *itk  Ibo  f  roal 
wh««l  of  ihc  dock,  arhkli  i>  on  the  Hinc  axil  with  it,  oiiu  viid  of  thii  tpriag 
being  atlocbfd  to  llio  greet  ahoel,  end  th»  olh«r  lo  the  Lufr  nitdiol(  and  a 
ealch  proetoda  from  Ike  inner  hot  of  tliia  back  plate  to  ilip  leeili  of  iki*  ntchet, 
which  [ititvenU  iti  morins  borik  «lini  th«  clock  ii  windlag  ini,  sod  eerTci  ■>  a 
■upport  for  the  Toaclloo  M  tbe  malataining  iprbig.  VTbm  ine  clock  b  IcA  lo 
iho  nctlcin  of  ihc  weight,  the  uudl  ntchet  tuni*  Touiul  lite  Ui^  on*,  ud  con- 
tTMti  or  Goiti  up  the  •prlof  iltl  U  hae  itmiKtfa  MSdeat  to  Imptl  the  gnat 
wheel  wkI  min;  and  when  th«  action  ti  the  weight  f>  HUpended,  m  in  wiod- 
Ing  up,  tho  epring;  freed  ftmn  the  eonlneling  power  of  the  wright.  expanda 
itwlf  and  form  round  Ae  ffW  whedi  ita  ■ction  in  the  fDnlrnry  (litcrtiiui  on 
the  |t«at  ntchtt  boiflf  prevented  by  the  cal^h  beforo  mciiiioncd.  Lrmy  it 
coniidered  lo  be  the  inrtnlot  of  the  tprine  inipellet  to  prevent  1o«>  of  llniv  la 
vindinc  up,  but  the  idee  of  cotitlmiw^  the  moliou  of  tli«  Intin  diiiinj;  tliit 
lEme  originated  with  Hu^fcnt,  for  he  omtrnrod  a  nellioil  by  which  the  weight 
of  hi*  clock  thouU  cootiauo  to  act  on  hit  traia  whibt  It  vu  drawing  up ;  i)ic 
welclit  in  hi*  clock  having  been  made  is  draw  up  In  a  lioiilar  inanncr  In  that 
aeed  Id  common  wooden  cloekt^  inilead  of  beit^  wound  up  at  in  mst  niitaUie 
olockiL 

What  hat  been  itiMdy  advanecd,  will,  we  iruei,  be  i»iJIici(>nt  to  ronvn  a 
clear  idea  of  the  nature  and  fencnl  maatnwtion  <S  botological  inaoliinn ;  but 
fitttx  divcnitiet  in  Ibelr  ietwi  and  a  variety  of  carioai  movtment*  lure  horn 
inlrodured  by  the  taale  and  ingeniiitr  of  artiiU  in  tliia  hrancli ;  tome  of  llino 
rxcil«  adaiimlion  by  the  nvmbtr  and  intricucy  of  the  (oniponcnt  paiu,  md  ilio 
admitable  procMon  ailh  which  they  Mt,  whilit  otlicn  crmcc  ettual  infifiiuiiy 
by  the  tiniplioity  of  llie  meant  adoptrd  Co  obtnin  th«  vnd  prupwtd.  Of  iKi* 
lait  dcKrlptlon  of  clock*,  none  hare  ai  yet  exceeded  thai  invented  by  the  cvlc- 
braled  l>r.  Franklin ;  it  ihowi  (ho  hovn,  miimCoi,  and  tecond^  and  yet  con- 
taint  but  three  wheel*  and  tw«  pinioni  in  the  whole  movrmenL  Tlx  lownl 
wheel  conCoini  1 00  teeth,  and  jon  round  once  in  four  houn ;  it  ram'oa  tho 
hand  on  It*  axle,  which  polnla  out  both  the  houn  end  tli«  mlnuln^  aa  will  be 
deeeribed,  and  it  turn*  a  caEct  litmt  it  of  10  leareo,  eei  (he  awio  exit  with 
wUoh  iia  wheel  of  130  leelh,  that girte notion  lo  a  pallet  «f  8  tram:  the 
Mcend-hond  i*  nniieied  lo  tha  tame  aik  with  (hit  lallee  patlel.  at  tltn  the 
■winj;- wheel,  which  catriei  30  teelb,  that  give*  motion  lo  the  pillolt  of  an 
anchor  ricapcmenl,  mid  lo  It*  pmdnluin  that  vibrtle*  teoondi.  The  dial  of  tht« 
clock  it  of  lingular  fonnatian ;  (be  external  circle  on  it  conloini  2'I0  diritlont, 
numbered  fixun  I  lo  60,  in  four  (nccciBT*  notatiMit;  thii  drclo  »how«  (he 
minuiM ;  within  it  (he  houn  are  arranged  iti  three  concentric  cinlee,  or  in  a 
rolute  of  three  nmdiilka*  abn^  four  radi^  which  form  right  anglea  w(th  eadi 
other.  By  Aia  amogeiBnili  while  the  peint  of  the  hand  ahowa  the  niinu4e,  it* 
■Id*  exhiHI*  the  bam;  or,  nee*  tbletly  yeallag,  diow*  thai  the  hanr  b  one 
of  three;  Iml  to  Aat  it  wUI  baldly  erer  nupen  that  any  donlM  mil  fcmnin  ef 
whleb  it  may  be.  a*  there  are  four  houn  di0«n«ice  betwaen  the  ilgnrta  nnt  lo 
each  atbte  on  the  mm*  radbl  line.  A  mall  circle  b  pbead  ebo**  the  great 
one,  and  divided  into  60  parte  Cw  thcKcondi.  l^i*  clock  wot  wouitd  up  by  a 
line  gelnc  over  a  pulley  and  ratchet,  on  ibe  axi*  of  tlie  great  whod.  by  wbech 
the  weight  was  drawn  up  in  the  tarn*  nanncr  ai  in  the  cotnnon  wooden  deeka. 
Many  of  ihete  dock*  luic  been  aade  which  are  found  to  nwature  time  exceed* 
faigty  wdL  Tlie  inaall  imptrfoctlon  In  ihlt  clock,  of  it*  Uoving  ilie  tinrettafakly 
menllencdM  toafaichof  three  hour*  it  dcnotn,  lbmi};h  n  aiuiljr  vnrrecledby  the 
Jndgmenli  hat  girtn  riaelo*aBN  toMnioua  conlitvancn  to  obiialit  ii.  Oflheta 
Iha  meat  curioua  it  that  which  fomalhe  Mbjecl  of  tlie  tegra*ing  iiu  )iiigi»  C9S.  I'o 
the  great  whod  of  Ifai*  clod:  two  oenoentric  platet  ate  ugivxcd,  the  extmiJtl 
on»  of  wUdi  hea  a  KIM 


I  pvova  eiM  Ihrengb  it  along  (be  Lne  of  a  tolute  of  ihiee 
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Nvolutiona.  Thin  gtonve  foimi  a  trough,  in  vhicli  a  melal  ball  U  [ilacnl,  put 
uf  which  ii  Keen  through  Ihe  txosvatiiili  lirnrHth  thr  litiur  )  I  in  thr  figuTC ;  u 
the  pinte  3Jii)  pnnve  iiim  round,  ihc  ball  rollii  >1oiik  the  roliitc.  atill  approachiac 
npnriT  the  centre  u  il  pnwcpda ;  and  whi'n  it  at  ImI  artivtra  at  the  cantrc,  ft 
fulit  inio  anotlivr  (ruu^li,  by  which  it  it  ngnin  caartyd  to  the  cxtvmal  part  of 
tlio  vululr.    Tbc  boun  ore  cngrarcd  bvtwccn  iJie  rttolutioaa  of  lb*  viJnia, 


and  thi>  ininiilr*  nre  mnikcd  in  four  divlnon*  at  liO  nacb,  upon  an  exlprnal 
flxi'd  circle,  to  vhich  nti  iinlcx  ntinpxfd  to  the  volute  plate  puintx.  Srrnal 
of  thrie  cloi'ki  tmv  to  hn  ivfu  in  thr  WBtcliiti«kBr'«  «fiiip«  tn  I-on<lon  toait 
yran  ngn,  but  v«  believe  the  iiiillior  of  thin  iii^cnioua  contrivance  U  unLivown. 

In  luldilion  to  the  parbi  which  meiuun)  and  register  tinii%  and  lherrfi>r« 
Rlnnt!  ciin«ti(ulv  *  wnlch  or  clock,  varioui  app^ndjigci  are  nl  timci  ci>nai>ct*il 
vilh  them  for  pleuure  or  convenience,  u  chimei  and  piippi<U  lo  clocka. 
nmniciil  nnd  rejwuliii j  iiiovi'iripntJi,  Itr.  to  walchci ;  hut  m  thcie  nic  nol  xrlctlji 
comjiriicd  umfer  the  head  of  hfirolojiy.  wo  iihiili  merely  notice  one  or  tm 
jiivcnlioni  of  tliin  cIhxk,  our  liiniln  nut  ijlowing  us  tn  do  morr. 

One  viry  unfftil  luidilion  uhirh  i>  frcqiirntly  tiindi-  tn  clocks  mid  walebw,  li 
the  nlarum.or  coijtriviiTicf  fur  cnlliiig  nitention  nl  nny  fixed  piTJod  of  linte.  An 
OUci'Mciit  iirT»n("i.-iiifiit  ul'tliii  tiiid  inlhc  jialeni  dflarhrd  alarum  teatck,  ini'enlad 
by  Ml.  Hcrollni,  of  ibu  Ciiv  Hond,  which  ii  nii  im]iro>'emeiii  upon  a  fatOMte 
innnlion  of  Ihc  Bnme  ^nitlcuiAii  called  the  uurnui;  ii'ateh.  In  Ih*  praacnt 
invention  nil  thr  iiirfu]  pnrti  of  ihe  watch  are  rvlsined,  while  Ihoac  that  were 
inconvenient  or  hnd  a  tendency  lo  dittntb  it*  rc^lnr  movetnriitt  are  keru  in 
■  detached  (IMC.    The  advantage!  llial  rcwtlt  ftoni  this  arrangomcnt  arc,  lirtl^ 
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the  npplif-abili'r  or  ailapUlinn  «f  ih*  inveiiliua  to  iS  kind*  of  witahM,  wktt- 

•tvr  inny  tig  (ho  principles  of  ihelr  roiulTuctlon ;  ■coond,  tin  alannn  bdnc 

df Uclieil'  fo'm  the  wBteh,  it  nn  b*  m»ie  M  pr«cliioe  k  uom  NBcimtlr  load  L. 

B  liauw  nlitrum  ^  lliird.  ■larum  vaich««  lu  Man  oeoRnwUd  <r«r«  liicoiirMii«Dt. 

trvm  ilii'ir  bulk,  lo  vcor — b]r  lliii  coiitniaMw  Ihcy  n>»v  be  mod*  u  flat  and 

thin  HI  may  be  dcairpd ;  and.  Uitly ,  llir  «ip«ita  !■  murn  Ua  tbas  Ui^  walcbn 

liillirri'i   irimlii  uf  ilmiUr   pcrronniuKw.     /tjp.    I    nproMnU  iba  mvebaniuH 

alUchrd  to  (lie    walch,   by  »Licli 

tke  •LmiDi  ■■  locknl  and  unluclied, 

•a  It  apntan  whra  th*  dia)-^aie  ia 

NmoTM.    Tbe  index  hy  which  ilw 

■Umm  ia  att  to  lb*  praptr  tima  of 

going  off,  ia  Bllaebad  U  ft  boUow 

axle  filled  upon  the  arbor  of  Hi* 

ordinaiy  hour-whtel.     TMi  tndax 

may  bv  «ft  bv  ha&d ;  but  a  pvttfer- 

•blo  method  u  to  attaob  a  Uelhad 

wht«I4,  vhich  wotka  into  an  inleh- 

nrdlat*  wherl  7,  vhich  <r«rks  into 

the  wheel  0.  and  ihia  buar  wnrk* 

ialo  a  whvvl  •"{,  fixed  •(  right  an- 

girt  la  tl  upon  Iko  iqiWM  end  of 

the  iteel  atbor  l.whkh  nuai  through 

the  pnidanl.  and  hai  M  it*  oth«r 

fxirtmltjr  a  milled  nut  3,  bjr  ninii»|[ 

vhich  nut  it  ii  obvioua  thai  m«t(cn 

will   be   oonT«}Td   to  th«    alaniin 

whvel  and  indax  lo  ict  it  at  my 

particulat  hour.     To  preveot    ilia 

train  being  lumcd  the  nruiig  wny, 

aad  to  retain  Ihc  iuili'x  in   iIh  placti,  a  imall  ralcbal  wWI  fa  fixed  upon  tha 

•qu*r«  jiuTi  uf  ill?  niri-l  arbor  I,  islo  «hi«h  ratchet  ■  tprii^-pall  S  Uk     Tlia 

boltow  ail*  of  tliE  slaiiitn  index  ii  made  <J  iMel,  and  on  iti  lUMlMwIe  ia  foc«ir>d 

inio  a  flat  riroular  nUla,  ■•  a(  4*,  which  raprcarMa  lb* 

rovena  tld«  of  the  wlicel  4 ;  and  ia  ihia  phUe  a  notcli  ia  cut 

ilmijhi  down  on  on«  aide,  and  ilafniig  on  the  uther,  m 

■hiiwn   at  43,  which  It  a  aretion  of  the  wheel  and  h«t1nw 

axle,  the  atraiirhl  lidc  of  the  notch  lira  in  the  ditcdian  of  a 

radiua  of  the  fiat  plate  in    44.      Hie  hoin^wheel,  matttd 

A,  ^f.  2,   Ilea  immedlatdy  underacath  tho  alarum  ahrel, 

and  hm  on  It*  under  Mde  «n  oblong  rtecl  ptaie,  I,  !,  3, 

ia  the  detached   figure  A  uf  f}g.  3,  which  ia  calM   the 

delmt.     Tile  detent  I*  apring-tcBiprrad,  hai  •  hok  in  lla 

oralTK  for  the  frcr  paaMge  of  the  cannon  arbor,  and  ia 

filed  flat  uDoti  Ihe  bour-whcal  bv  a  Mnall  acre*  and  Meady 

pin  nt  3 ;   into  (lie  eiipoalta  rod  of  tJia  detrnt  plat*  at  ), 

(•  ritviifd  11  ini&ll  pin  of  niffieient  length  lo  paw  thrmagli 

a  hole  in  the  haur-whi*cl,  and  IA  profKt  beyond  the  upper 

surface  of  the  (Bine  in  nich  manner,  ihat  when  the  hour- 

vherl  Hiid  ill*  abmm-whcel  are  pat  together  in  ihdr  right 

place*,  aad  thia  pin  (vtaaei  upon  Ihe  flat  lurfare  of  Ihc  tteel 

plate  44.  ihe  md  )  of  the  delent  it  de]<r«t*ed  brkiw  the 

under  face  of  iho  boor-wheel,  but  whtm  it  eoine)  over  the 

noldi  it  falla  into  Iha  aaaie.    Mid  allow*  ihv  rod  of  the 

d«tenl  lo  TiM>  and  lie  Bai  la  the  recaai  lo  the  hoiii^wheri.    The  ««d  I  of  <he 

dtteni  act*  npon  dM  drenlar  end  3  of  a  flat  tftel  apring  C,  FSf.  I.  and  •bowii 

lUtachcd  in  (he  fcOowtng  page :  it  la  called  (he  elof  alor,  and  ia  fixed  in  il> 

plam  bjr  (be  acvrw  and  aleady-pbi  at  Z,  whkh  end  i>  thkkrr  than  the  other 

patt*  or  tha  aprJng.  »o  that  the  end  3  ia  taieed  abora  tbe  plate  on  wbieli  it  ia 

bed  1  th*  degree  «tf  elcralMiii  may  be  a^juattd  by  tumlBg  tlie  Krew-4o|i  at  f. 
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which  worki  trttAj  thnngh  a  bole  ui  the  eleralor.  Hi* 
md  I  of  the  detrnt  preues  upon  the  elerstn  m  melt 
manner,  that  whilit  the  detent  ii  deprencd  it  holda 
down  the  end  2  of  the  elevator ;  but  lo  locni  ■■  the  pin 
in  the  detent  enter*  the  notch,  and  the  detent  riiea,  iha 
pressure  is  nithdrawn  from  the  eleTStor,  and  it  tikewits 
riiea  to  diMharge  the  olaruin,  which  it  doei  tbnni^  die 
mediiun  of  Bnother  piece  called  the  propeller,  drawn  In 
its  proper  place  and  form  at  D,  f^.  1,  and  alio  ahown 
iiT  the  detached  figure  in  the  mai^n.  It  it  «  iteel  lever 
without  spring,  mid  tumiitg  upon  the  screw  c  m  a  ful- 
crum ;  it  has  a  projecting  piece  W,  which  is  fonncd 
into  an  inclined  plane,  and  highly  polished  and  har- 
dened ;  this  inclined  plane  fidl*  <£rectly  under  the  end  3 
of  the  elevator  C,  also  polished  at  this  part ;  conseqaently, 
whenever  the  elevator  is  depressed  by  the  detent,  it* 
end  2  will  press  upon  the  inclined  plane  W  of  the  pro- 
peller, and  drive  its  end  V  outward*;  this  end  is  fbnned 
into  a  portion  of  a  circle  not  concentric  with  x,  and 
presses  against  the  locker  &,  f^.  1,  which  is  a  cylin- 
drical piece  of  steel,  havinf  An  ils  outer  end  a  small  pin  t  pngectlBK  iIh^m^ 
the  case  of  the  watch ;  the  locker  E  moves  between  two  pma,  and  ta  iwiwiil 
againit  the  end  of  the  pn^Uer  D  by  the  spring  F,  and  kept  at  nil  timet  m 
cuntBcC  with  it.  The  icombined  coect  of  the  several  paiti  ™»y  be  briefly 
recapitulated  as  follows : — whilst  the  detent  is  depressed,  it  preas^  down  ths 
circular  end  of  the  elevator  e,  which  acting  up<m  the  indined  plaaa  W  of  tb 
propeller  I^  forces  its  mrcular  end  against  the  locker  E,  and  e«ua«a  ita  mdl 
])iii  I  to  pnitrude  beyond  the  case,  in  which  state  it  will  renuiu  until,  by  Iha 
revolution  of  the  boar-hand,  the  ^in  in  the  detent  falls  into  the  uotoh  on  tks 
alarum  ncW ;  when  the  elevator  rises,  and  the  pressure  being  withdrawn  fraa 
die  inclined  plane  of  the  propeller,  the  locker  E  is  pushed  in  fay  tha  iprimr  ¥ 
and  remains  in  that  position  until  the  8]<f  ing  sido  of  the  notcn  44-  haa  ben 
moved  round  sufficiently  to  depress  the  detent  spring  again.  The  above  la  all 
that  is  neceasary  to  form  the  union  between  the  going  paitt  of  any  watch,  m^ 
a  detached  alarum,  because  it  will  he  evident  Uiat  aucb  alamm  nu^  be  d»- 
engaged  oi  set  off  bv  the  sudden  withdrawal  of  the  locker;  we  ahall  Iberelbse 
proceed  to  describe  the  manner  in  which  the  alarum  movement  ia  operateil 
upon,  whether  the  alarum  of  the  bell,  rattle,  or  any  other  kind. 

An  alarum  movement  in 
its   separate   state   is   repre-  f^  — >  _. 

sented   at   G  H,  in  the  an-  1   i  *■  *• 

nexed  tigurF,  and  consists  of 
a  frame,  die  upper  plate  of 
which  is  nearly  half  an  inch 
leia  tlinn  the  pillar  plate,  in 
oriler  that  the  worka  may  be 
covered  by,  and  cnntained 
within  the  bell,  as  shown  at 
/Vy.  2,  which  is  a  section  or  pro- 
file of  the  alarum  movement. 
Agoing  barrel,  which  contains 
the  mainapringi  i^  placed  in 
the  centre  of  the  taid  frame, 
and  a  steel  wheel  cut  witii 
ratchet   teeth    to    work    tlie 

hammer  ia  Ibted  on  the  upper  part  of  the  said  barrel,  its  other  ude  canyior 
(he  main  wheel  to  drive  the  tram,  which  generally  consists  of  three  wheola  and 
four  pinions.  The  slaruni  hammer  has  a  spring  and  a  regulating  sptiug  on  dta 
opposite  side  of  the  plate  at  ahown  at  K,  Ftg.  4.  The  fl^  pinion  has  an  am  it 
steel  fixed  on  it*  arbor,  and  as  this  come*  iu  contaa  with  the  pngeclii^  iilii, 
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iho  voal)  an  loclcad,  ami  (It*  aUmni  prennUd  Grom  rwittlng  ^mi ;  but  ¥> 
Mon  ai  ih«  pio  II  b  noved,  the  whole  i«  at  libe(tjr>  mm)  tn»  la  move  i  ike 
pin  U  pajBM  ihrouch  a  liole  iii  tho  platF,  an(l  riiM  from  lb*  tacking  bier  It 
oQ  tlie  oilMraidaoriha  pLtlc,  aiilioini  in  tig.i,  where  it ns;  be  xeii  ihaciliia 
lockii^;  IsTcr  taint  on  a  Mrew  pivot  at  it*  iniMV  end,  and  b  <iMutMiil]r  finiMd 
10  oil*  tida  by  ihe  fcwo  uf  th«  •Bring  P,  wliich  «Mca(«t  in  Mteb  a  dtrwtioa  a<  lo 
lhn»«  tliepinoiit  <»f  eenlaet  Bith  lhe*tcrlamia(ilMfiy  atbor.UilconHOiieiillv 
nlirara  kefpi  the  ataniB  week  iii  a  tnv  lUtn  hr  laoticm ;  bat  it  may  be  lockcil 
nt  asjr  tiote  bjr  piithbgtbt  kKking  ttnr  II,  fif.  -t.  Kick- 
wardi^  or  agatnn  llie  a«tioN«Lrit)«pring  P;  n  wire  tail,  I, 
riiet  prrptndii-iilarly  diiI  or  the  eaur  eiiil  of  ilia  loskine 
h\a  H,  ftiii]  it  i*  iKla  airo  toil  iku  i«  la  be  cnjtat^  wltii 
■be  Bmall  end  i  of  the  lo«ker  B  ^  '^'i  "i>en«T«T  ilia 
atatvia  U  lo  be  wotiiid  iip  and  mC  Tbli  kckinic  Isvor 
II,  nilh  it*  two  piiii,  i>  here  ikawn  in  a  d«(kch«l  itale. 

Fif.  i  sbowa  a  watch  hatlne  *ll  Ih«  above  desoribed 
part*  a^pmrlaininK  thetvta,  and  placed  upon  ona'  «f  ibo 
■foTMaid  detached  alarum  tnav«raenti  i  I  Wing  tbi-  una 
•r  tb«  abnuM,  formed  of  open-work,  thu'd  or  otlicrwiM 


omtnoBleJ,  and  having  the  appnmicir,  wbm  amMy.af  Ae  ordinary  neaptada 
«f  an  extanul  watch  eata:  M  Minu  the  mml  TinlbatafaulidMni  ever  the  walcb 
with  a  iprinj:  catcb,  and  Ibcretw  hotdi  it  ttendily  in  ill  ptmat  poddon;  iha 
alanun  mownrai  L*  Axed  In  mt  marnal  caae,  wtib  iha  pallar  put  vpwatdiv 
And  iheworki  and  bell  downwaidi  oanaeqomtly,  Ibt  wire  tail  I,  rfg.  4,  pw^cti 
upirinl]into(hecMa.aadinpla(inr  thf  whIcIi  a-ltUn,  k U DOMaaary  to  oboma 
that  the  pre^tinK  tnd  of  ihc  kwVcr  t,  fig.  I,  eoeaci  behind,  and  enfagM 
with  thia  wife  lai^  a*  tem  au  H  F,  />y.  6.  in  tmch  maancT,  tbal  itl  nay  piuh  . 
back  the  loekiBH  lever,  il,  Fig.  i,  and  Iharaby  toek  iho  tndn  of  (ba  awupi 
when  the  rim  U  il  lo  be  ihiit  d»wn,  and  tba  akmim  band  Ml  m  aftmrfi 
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to  lb*  lime  upon  lb*  dial  *tini  it  i*  I0  W  JmcImi^.      TV  abtfuol 

Uxn  be  iTMnd  op  b]t  ilw  ' 

upoB  ibt  mMM  iprioi  >i^M< 

M  llut  h  am  oiily  tnni   'n 

1*  mt  dtoMticm  wUbout  uii 

mmminf,   mi   tht    Kuchinc 

«iU  b*  reidy  ui  <ijicr>ic :  b«- 

uiM*   ■!  lb*   MUfned    bMir 

mil  minule,  th«  tndi  at  lb* 

locker  oil!  be  wiilidriwn  bio 

tbe    wauh,    ilicich^r    nt**** 

ii^  Ihc  wire  Uil   I,  and  the 

locking  Ut«  II,   fig.  4,   bjr 

which  !>>■  aUmin  will  bv  di»- 

ehargcd,  ud  will  iiulantly  rua 

down. 

What  hu  been  »»id  td 
the  bell  dlanim  inov<mcnt, 
pqunlljr  >ppli<i  to  rnlUo  DiDTf- 
mcnti,  bocBUic  thuy  foniitt 
nf  iliv  Mmi)  parM,  and  am 
eonKrucInl  and  lUcd  ta  dio 
MRic  manocr,  eiMpl  oily  thAt  tli*  liell,  the  haimii-'r.  and  the  ttcd 

whfel  for  wnrkioK  th*  nmo.  and  the  Bprifina  eonltivcrd  thnn-villi,    ur  

pan*ad  wiiti,  and  in  lieu  tlicm-r,  ihv  raltio  movfnfnt,  ihown  ia  Fig  6,  ia  Hib 
■tinted.     'Hiii  coiuiMi  uf  l«o  tirong  ucd  whoob  N  N,  »  fixed  or  acnwrd'] 
upon  lh«  oulnde  of  Iho  iip|>rr 

pUte  ihat  tbcy  may  boA  («<n«  .^^^^Hlf^^^^^^     ''<■  *• 

lU  ihv  aame  direction  anfait 
ths  too  mrvng  piiif  or  Muidi  f  f 
to  Tfcrivs  tli«ni.  and  the  upper 

Cale  may  in  thii  conitniolxai 
>  ni*dv  of  (he  lame  dUmeWr 
01  the  tnwn  plate,  beuuw 
there  it  do  bell  to  go  over  it. 
A  eoane  mA  pinbit  M  U  flMd 
Ml  to  a  M]iuii>  upon  tbo  eon- 
tinutd  arbor  of  ilie  firet  wheel 
in  ihn  iiiiivi-iiipnt,  and  whkh 
«1iccl  for  thU  purpoac  b  brought 
nearrr  to  the  edge  of  the  plate, 
In  rae1i  manner  that  the  leecr 
or  the  Mid  pinion  ma*  eiigwc 
with  the  i-ndi  of  both  lAO 
■priiiip  N  N,  and  \n  U«  rtvo* 
luiion  may  cany  ihrm  oeoia 
distance  towatda  r.  and  «t  tbolt  return  thn  Mift*  agalMt  lb*  piu  9  q. 

iirodiicc  a  poworfltl  rattJinf  tioiu ;  mote  or  IcM  tprinip  may  U  ooiine  be  ' 
ur  n  limilar  pnipolr.  according  to  the  eitmt  of  aont  rvquuvd. 

or  Intn  yrar*,  t!ie  iiiKrniiiiy  o(  Halrh-tnaker*  tmi  boni  onich  ciorclMid  In 
the  winding  up  of  watchcf,  without  tho  rraploymcDt  cf  iktaohod  key*  i  bM 
ftont  ifa«  dfltcnlif  of  •pblvine  mob  aa  imptoremenl  lo  waxobM  having  tmt*K 
ihrir  eAn*  b«**  wen  eoMy  dUredod  ■«  ifi*  winding  np  of  Ibote  hariiu  gaktf 
iorrnh ;  aad  vatiout  conirivaneei  h*<r*  faaon  pfopoM^  and  adif  ud  la  toe  UiIot 
for  that  purpow.  Mr,  BerolLu,  who**  pHUU  doCMbed  alarum  watch  we  liav« 
joN  baen  deaeribii^,  hat,  hoaevar,  ovorcoma  iJI  tha  otatidaa  whidi  tliv  lub- 
fact  oppoaad  lo  biro,  and  bat  oonlriicd  the  ra«uuof  winding  a^waiebt*  of  both 
eOMUaetloD  without  keyi,  by  a  contriraac*  exhihiliog  gnat  HUplidnp  aa  wdl 
a*  ngaaoky.  For  ibii  hmatioM  be  baa  taken  out  a  pat««l.  an4  from  tlui 
■ptriBWicn  of  it  wt  make  tke  'otlowing  cttracti;  whiob,  tofethet  with  iba 
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■nnntd  ttunTtil  tgwm,  will  ^vo  Um  n^Art  a  tuO  iiiM^hi  isto  tlw  amniv- 
nient  and  t!i«  mode  or  coaitnietiiu;  Uiu  lurAit  inproTtnaMii.  "  'Ilia  lini 
movpr.  «r  jmyrtr,  in  miiU  hor^ogfiMlmutkM,  U  «btained  elltwr  hjF  ih*  adteo  (if 
•  w«lg)il  or  ijirioK.  In  jMckM  walchai,  tlu  powm  b  obtained  br  ■  ■pri«)t 
called  Uie  main  >|iriag,  irhich  ii  pneldMd  in  a  box  Miltd  tba  tiaml.  Now  ihtr* 
u#  two  dlitiiict  wayi  of  applj'iiig  the  pain  at  ihia  main  (pring  to  the  linl 
wheel  et  >  watch ;  one  of  ili«in  cuniiili  in  the  iiiUrwnlioa  or  agvncjr  uf  •  tuaet, 
which  '•*  pit  upon  tlip  lim  wh«cl ;  in  (he  ollirr,  the  finl  wheel  ii  put  upon  tha 


by  the  Fukce  nbocii.  My  inrmlion  nenuMa  In  *  ii«w  nuchadteal  anangt- 
iiient,  Hpplicable  to  ibr  wUtding  tip  vf  boroloKiul  wovkt.  Ftnl,  aa  wanwu 
what  ii  lermcd  a  yoiiig-bawri,  IM  toUpm'iag  are  the  csMtrfvaBtn  that  I  bava 
invmlnl  a*  applicable  (h«fcIo;  Al  1  rcprewfiU  a  watch  with  a  folw- 
bartv1_,  to  whlon  siy  invcMMn  ia  apfflpd ;  ia  which  Hgvra  a  pan  of  du  m- 
jtlata  u  rcprawBUd  aa  brakan  aw^r.  for  OiuwiDg  tho  noiral  patia,  tW  opanlm 


.T. 
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r  which  wlU  be  undmlood  b*  fint  ilMmbinK  1^  wpanla  flratca,  »,  3,  4,  4 
,  7,  B,  all  the  Mtiw  loiun  of  wfwww  la  whicb  rate  to  aumlLr  naru.  PSm  t 
(  the  barrel  raichrt  with  tia  Okk  osd  apttag,  wUoh  k««pa  Ibe  maintaining 


..  .— ,^,.  ...u  ,„  un,«  BBu  ^imB,  wnim  Bcna  lae  mauiiauuni 
owor  up ;  ibb  iMcbcl  I*  pat  aa  Uio  barrel  arW,  wVch  !•  taiiand.  and  iha 
I  ia  ¥tmk  in  wUdi  U  Ufa— it  1*  aa  tlia  aid*  of  thai  part  of  iht  plaia  u»dar 
-«o<fi*l;  tbM  bamt  ntebat  b  NHik  or  laraed  oat  aa  br  aa  Iht  iMth  to  reodn 
anotbor  taUfcN  with ila  oliek  aad  ifaiitg,  tbown  U0,J^.S,  whleh  I  call  Aa 
Tcooiliafr  radlioL    TU*  rooeOiae  raicbrt  ia  faMfaad  eaio  ilto  haird  pdbv  6; 

il<(  ■.j.p.-.i-t^..f.Ki-i^~i|-tf-|.i 1..-  nrnri  a  nalng.  ahaaa  luJlji.  I 

and  A,  Hhich  it  ihe  TtcnitiiiK  iprinit ;    e«  tha  adn  of  Um  bafrd  pnBar  Hmt*  ia 
K>  Bioor*  to  rccMva  a  ehtin  i,  ahown  al  Kgt.  1  and  8,  which  ia  baeM  on  • 
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i«  in  the  uM  gtwtn.  /V- '  «■*«*  «  pcnMctire  ricw  oC  ih«  .,._.  _ 
KMU  llif  baml  pvUfjatMity  aiiilcUMlo  thi  Mnd  ratchet ;  ili«o«iiti«  ori 
Und  b  roitii4,  tmi  A*  eentrv  of  ibo  raooili^  ipntig  I*  liooked  on  to  li ; 
Mlwrcad  ofUw  rtOOiliiiF  apring  bbuoked  on  llieband  pultr-j-,  lift,  I  ■all 
•haw  tb«  Impmdttit,  na4a  of  tho  Min*  nivul  m  iha  caie ;  It  bun*  ^mIi 
m  ■  pWM  M  Ricel  y,  /tpr.  8 :  tEiii  ilccl  atbcT  hu  «  «n>Il  knob  <m  on*  ulr.  i 
■bown  at  /^iiit.  1  >oil  8,  l«  ppvrnt  the  iuiprnilmt  from  >li|>[i«nj  off;  m 
Mlwrand  ic  i«  iptit  m  recsiT*  ih*  «nd  tA  ih«  cliain  which  la  pinnMl  m; 
)>Nid«iit  or  the  MM  it  pnforated,  ttmuxh  vhicb  tlw  cluia  p*«M.  I 
Moct  dcMtibe  the  UMBUCr  it  ia  to  opentr.  and  how  it  i*  to  be  put  nn  tlw  ' 

Xp  aibw.  VhM  th«  UuTcl  ralclKi  Iwfoc*  Dtenttonad  U  nut  oq  t)ia  (i,- 
,  iIm  reouiliaiT  «priag  U  put  on  the  bwrvl  piil'cy,  anil  pliu:«d  over 
bainJ  nicbtt.  waitOMtoniUclkk;  ihe  chain,  wliicli  i*  no  loacnr  ih 
produnon*  roToUtioo  tf  the  iniUey,  ii  put  ihnuali  thv  poiid«nt.  atiU  b.- 
oa  to  ibc  pnller  i  tho  ftwd  U  tbcn  noobd  on  to  tae  rccmUnB  "prJiic ;  far  I 
Mud  the  ncojlfae  vpAi^  U  Mt  ii]!  nn«  nir^  m«««  or  Imp.  acKl  the  atud  U  ksm.^ 
on  iho  plato.  To  wind  op  tbe  walcb.  the  iniponiknt  ii  drawn  from  the  pteAm 
a*  far  a*  the  chain  will  pennit  ii ;  (ho  TMwting  iccing  wUI  brjnK  tbo  I'linnnfcii' 
back  again  I*  tb«  pradMrt;  and  ihl*  operation  la  rvpMitril  till  the  itnpMdM 
nanaina  on  the  pradenl,  and  cannot  be  mot*  drawn  IVom  it,  which  iadiealca 
that  the  main  apring  u  wound  un.  When  the  wovki  are  to  bn  wound  tip  bf  a 
fiiaaa  arbor,  the  raleheC,  wblcli  K««p«  ib«  BitlBi^nin^  {lowcr,  l«  no  tbe  foMt 
ilwlf  i  the  fiiite  arbor,  taja»ttA,  ia  on  ibe  Mnw  side  of  the  pJnt«  a*  tbo  gotag- 
barrtl  under  ihc  diaL  llie  reooilinc  ralchet,  t'lg-  4.  i*  put  on  (he  fuaao  arbw; 
It*  oliek  and  (prlag  ara  on  tho  buTtlpuIley,  Fi^.  H.  Iloro  it  ja  to  Xie  ob«em4 
that  wbm  any  work*  am  to  be  wound  up  bj  a  fusee,  iIm  tame  vriib  iha  ftni 
whtvl  and  iti  arboi  rttuma  back  f«aio>  which  ii  not  ihi*  caac  wiih  a  goinc 
barrvl.  h  1>  tli«  reUvrin^  elick,  which  hot  a  doable  action ;  Drat,  tl  mct»  at  lb* 
TtcoiGnK  click,  by  it*  action  ia  lb«  ratchet  i  Kcoodly.  it  acta  a>  Hrrlicrrr  of  ibt 
•aid  oliok ;  it  it  planted  on  thu  under  tide  of  the  barrtl  pulley,  /Ty.  U^  with  ill 
^ting,  and  tnu>il  b*  nade  in  llio  fbmi  abown  in  ih*  drawiiw.  I'lut  part  wkith 
H  near  Uin  tdifv  of  tbs  barrel  pulUy  bai  a  amall  pin,  wliioh  oin  goea  Ihrimgfc 
an  apettiire  of  the  hurel  piitlcy  into  the  groove  wtwrr  ibu  chaiiiliea.  Whan 
the  workt  ure  wound  nn,  the  itnpnideiit  rrata  upon  the  pcadoiil.  at\A  ib«  eUi 
lay*  Tvuiid  Ibe  pulley,  wnieh  ii  the  aame  ai  with  Out  going-baireL  The  pin  of  ibe 
reliering  cliok.  wbfoh  coea  into  the  groove  of  the  barret  puUoy,  rcooh-es  a  jwm- 
■UT*  fmn  thu  chain  i  »  brion  the  click  p«rl  out  of  the  ratchet,  and  girei  free 
action  to  Iho  ralcbet  on  tho  fuate  arbor  to  relum  back  ^a!a  without  may  itat 
or  bmmbtance  of  the  elide.  L.  Fig.  1,  ii  tJie  linger  touch ;  it  it  ninda  of  gaj{ 
oraome  metal  which  will  not  mat.  Dy  rcfcrrinji;  to  the  diaving,  it  wilt  be  aem 
tbat  It  i*  a  kind  of  cap  with  a  milled  cd^e.  oiiii  the  tninnlc-haud  ia  faatenH  M 
it :  when  the  handa  are  to  be  ael,  n  iligbt  pmum  with  tlie  ead  of  th«  foro- 
linger  i«  nnuired  to  turn  die  handt,  Jii  caae  it  i*  dorired  to  hare  a  wntck  er 
dock  wound  up  in  one  pull,  ihe  mtdtiplying  ef  the  turn*  of  the  ohaiii  round 
Ibe  barrel  pulley  will  hare  llial  cAecL  ~ 

The  enfrai'itig  nn  die  n^xi  jMice  exhlUt*  •  wmple  but  rery  ingenioaa  conli 
Tanec.  tamed  by  the  inrmloi,  {5lr.  Knijtbt,  of  IBrmingham,)  the  "  P«t*fit  I 
{tcgiiier,"  which  ii  deaigned  to  operate  ax  a  check  iigmn  public  watchmen, 
lo  enaura  vj^iUnce  upon  their  |i»rt,  by  caaiing  them  to  rtgiitn  the  tljue 
vhieb  they  go  their  raundi,  in  a  manner  that  will  admit  of  no  d««ratlam. 
Ita  tuca,  howerer,  are  not  limited  to  thii  purpoea,  at  il  ia  equally  *ervic<«ble  a^ 
a  check  imon  torvant*  in  goneeal,  and  at  a  conviction  of  the  cofrtct  infoma 
lion  which  it  will  infallibly  nllbrd  lo  employeti,  it  liai  a  lendcncy  to  euwn 
puBctuolitr  on  the  part  of  ihoae  fmm  whom  It  nuy  be  m}uired.    Th*  ti 
wheel-work  in  Mr.  Knight'*  madilne  bein^  ainiilor  to  (hoee  in  ordimur  < 
Ihe  inrcntion  mint  be  regarded  a*  on  addition  or  appendage,  whicb  U  ei  , 
ef  being  applied  lo  doeki  already  made,  n*  wrll  at  to  thoae  which  ara  nu 
bctnred  pntpoitly  w  reovlve  iho  new  combination.  The  only  ««antlal  varit 
•mifala  in  enntii^  the  drcular  dial^ate.  which  it  umally  uad,  lo  revolve,  nnd 
the  band  or  bid^,  which  uitially  revolrea,  la  bo  Hxtd.    TUi  ttationary  index 


round 
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b  vIwmI  Bt  ilip  iQp  »f  {)«  circl*,  Mid  U)0  houn,  m  tticf  HMCtulTvl;  oom* 
utiMi  it,  dcDiitr  pmcDl  lima.  Tbi*  fniUx  rorfiM  put  of  a  bended  Icrtt,  ilia 
fiilennii  ofwtiioli  is  in  the  iiitnioT  dc  batk  of  llii'  clocl^,  ui<ltli«o()Mr  •xlteiuily 
of  i(  I*  MUch*cl  (u  »  brll  WITT,  «iih  luiUbIn  eiiwlu  lu  cony  tlio  lino  of  omic 
mnnicJiion  lo  tin  rcijuircd  plMC,  whtrc  >  hoiHlIt  U  cuiui»c(ed  to  lU  Cw  tliu 
iniditidual  irlio  ii  upan  duly  or  gtuml,  tu  ]iull  *l  Mated  uutrt;  dil>  opcMlivu 


roJiM  tW  patnv  nd  of  tha  hrtt,  ««d  dffirMMa  ill*  iDdw,  wlileb  BtakM  ■ 
mtak  upon  a  trainarujr  Mole  of  houn  lind  to  iho  dU-|late,  mmI  indiealM  ih* 
preciM  tine  *t  «liich  twh  Bark  wu  mad*.  Ai  the  levir  hu  onlf  OM  etnir* 
of  motloe,  k  folloma  dial  iha  indra,  wht^  ronn*  a  part  of  It.  mar**  in  lb* 
MO  of  a  ciirle,  and  ocii*equ«>Uy  mold  only  tliikc  upon  a  poiot :  bol  lo 
enable  It  Ui  Riak*  a  Ktiit,  tMn  ia  a  sprirg  joint  utiere  Ibr  levtr  i*  brot  lo  m 
rigbt  witle.  «blch  aDow*  ibc  nln-Biliy  oT  iht  mif*  tut  n»ove  in  •  t^glM  On* 
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am  (he  plate.  The  rioek  face  bM  two  conMBlrie  Mides  oT  faann,  Ai 
pemianieDi  aod  or  a  full  liir,  the  innn'  lempomy,  and  of  amall  dime 
The  latter  is  an  enfrravid  priiit,  the  divuioni  upon  vhirli  correapoad  n 
with  tbme  on  the  outer  rirele.  and  it  ii  intended  thai  ■  frash  card  akaqld 
on  the  dial-plate  rver;  dav ;  it  ia  contriTed  to  u  to  cnabla  tfacin  to  faa  | 
with  nemtrary  and  expedition ;  the  card  taken  off  Ibnning  ■  TCguter  < 
djty  performed,  a  ia  the  revolving  metal  diat-plala ;  b  the  rerolriny  a 
an  arnamenta]  metal  iliield,  to  confine  the  cald  down  to  the  pl>t(^  wll 
fixed  to  it  by  meant  of  a  thumb  aenwrf;  /ia  the  matter,  formed  of  t 
■harp-edged  wheel,  rerolving  in  ■  cleft  at  the  eztmnitjof  tfae  index,  like  i 
rowel,  only  without  teeth;  at/ii  the  ipring  joint  of  thelerer,  belbre  ment 
forming  the  upper  extremity  of  the  lerer.  Oa  deptewing  the  lerer,  the 
takei  the  podlion  Ot  r,  while  e  deacenda  on  the  cud  dial  uid  make*  tba 
In  our  drawing,  the  time  exprcMed  ia  two  o'clock;  and  if  the  handle  be| 
llie  index  will  deicend  from  the  pontioD  lepieieatej,  and  make  the  line  i 
between  thell,  marked^;  there  are  two  other  line*  nwde  upon  tiie  drmwinj 
marked  ;  which  are  intended  merely  aa  example*  to  ahov  that  mcb  maiki 
made  at  tfae  time  exprened  by  the  penon  on  du^.  The  prtjection  i 
index  in  Iront  of  the  dial  ii  exhibited  ny  the  projection  of  iti  abadow  the 
HORSE  POWER.  The  force  with  which  a  hone  acta  ia  oompouni 
hi*  weight  and  muacular  )tTength.  If,  then,  the  wal^  of  one  bme  e 
that  ofanother  to  which  it  ii  inferior  in  muaentar  tfrength,  the  weak) 
heavier  horae  will  orercome  a  reditance  which  the  Mnmgcr  and  IMitar 
cannot,  provided  the  excet*  of  hi*  weight  in  the  atnalleat  deerne  neee< 
deficiency  in  itmigth.  When  a  horie  draw*  in  a  mill  or  machine  oTanj 
care  ahuuld  be  taken  that  the  hone-walk,  or  circle  in  which  he  more^  fan 
I'nougli  in  diameter,  olherwiie  he  can  only  exert  a  part  rf  hie  aliiina  lli ;  ] 
a  imuU  cirde,  the  tangent  in  which  he  ilrawa  deviate*  man  fmn  Uie  cii 
which  he  i*  (Ailiged  to  go  than  in  a  larger  circle.  The  diameter  trf'the  wa 
full-iized  horaei  ought  not  to  be  leai  than  forty  feet ;  hot  if  Mich  ■  apace  c 
be  obtained,  and  the  circle  be  reduced,  it  i*  advisable  to  proctin  bor 
similarly  reduced  proportions;  for  it  has  been  found  that  the  Mm*  hcaaa 
two-thirds  of  his  enective  strength  in  being  removed  ftwa  a  walk  trf'40  C 
diameter  to  one  of  only  19  feet.  In  drawing  a  carriage,  a  hone  worta  i 
belt  advantage  when  the  line  of  draught  incune*  a  little  upwarda  to  hi*  h 
itiaking  ■  small  angle  with  the  horixontal  plane.  With  reqiect  to  the  qui 
of  poner  •  horse  of  average  strength  can  thus  extai,  cxperimentaliata 
niateriiilly  differed,  owing  probably  to  the  limited  extent  of  Ibetr  triab, 
liomcs  of  difierent  degree*  of  strength,  and  under  different  eiretiinataneca 
much  will  depend  upon  the  nature  of  the  ground,  the  proper  shoeing,  tba  i 
of  draught,  the  fitting  of  the  collar,  &c.  As  a  vatiatiaa  in  these  poiuti 
futigue  or  cramp  the  mil  exertion  of  a  hone,  a  great  diffinance  in  tJM  ma 
of  a  whole  day's  work  mutt  result;  but  if  we  take  the  average  of  the  date 
furnished  to  us  by  the  difierent  authors  and  experimentalists  on  the  auUee 
shall  find  it  to  amount  to  160  pounds'  weight,  raised  at  the  velocity  of  3^  i 
per  hour,  the  correctness  of  which  has  been  most  satisfactority  shown  bj  i 
experiments  on  a  very  tiUruive  mcoU  by  Mr.  Sevan,  that  were  recently  oon 
nicated  to  the  editors  of  the  PhUoiopliical  Mtyatau.  Mr.  Bevan  atatea, 
the  period  from  1803  to  1809  I  had  the  opportunity  of  ascertabing  com 
the  mean  force  exerted  by  good  hotae*  in  drawing  a  plotigb,  having  had 
su  peri  n  ten  dance  of  the  experiments  on  that  head  at  the  various  pluDS 
matches,  both  at  Woburn  and  Aihridgei  under  the  patronage  of  the  OuS 
Bedford  and  the  Earl  of  Bridgewster.  I  find  among  my  memoranda  the  r 
of  eight  ploughing  matches,  at  which  there  were  seldom  fewer  than  saren  U 
as  Gompetiturs  for  the  various  priie*. 

ba. 

The  first  result  is  from  the  mean  force  of  each  horse  in  til 
teams  of  two  bones  each  team,  opon  light  sandy  soil  .    .     '     1 S6 

The  secmid  result  is  fVom  seven  teams  of  two  hones  each  team, 
upon  loamy  ground,  near  Bcrkhempstead 13 
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lu. 
Tbe  third  mult  ii  frcan  lix  tmna.  ot  tour  WtM  **ch  Mtm, 

wlili  dIiI  nrrlfiinliluro  plought    .     ■ 137 

T>i«  Coiirih  TciuU  ii  from  •cvm  tcanii,  of  hot  hone*  e*dt  UWi^ 

<i]Kin  itronff  itoin^  lund  (imprurtd  plough*) \K7 

Tbp  linh  rcnull  ii  frma  Mvrn  Uattu,  of  feqr  bonn  nch  ICMn, 

upon  inang  itonjt  luid  (old  HcrtfonlahtTe  ploughi)     .    >    .    193 
The  litlli  fMult  b  ftom  —vta  Umd*,  of  t>«  barau  Nch  Muu, 

upoii  light  loam 177 

The  ifvf iiih  rmilt  ii  frana  fi>t  MnUi  of  two  hortn  each  (mbi, 

upon  li(;ht  und  Uiiil 170 

Hir  cigbth  rpiuli  ii  from  lerta  i«am«,  of  t«o  hor*r«  Mch  Imm, 

uuuii  >audy  laud ino 

The  Hum  foto*  cxtrud  by  corh  hone,  from  92  lomi  or  H-t  hoTMi,  i)  tqual  to 
143  lbs.  ««ch  hoTw;  and  although  the  tp^Fd  wu  not  puiisuUtI)'  mltrtd.  it 
CMild  not  b«  1«M  Oian  at  a  nia  of  SI  mftn  jiet  hour.  Ai  ihi'M'  «iiptnniat]|> 
WMc  biti;  mad*,  and  bjr  bono*  of  the  common  bicod  n>*d  by  famim,  and 
iipoii  ptoughi  from  rariou*  counliaii  the  nunb«n  may  be  conudntd  a*  a 
fitUy  accural*  rooaanrs  of  tbo  farca  actually  aiartrd  \>y  hanta  at  lli«  plough. 
and  which  ihejr  are  tnabled  lo  do  wUheut  iajiur  fiw  maky  «««ki ;  but  ji 
should  b*  r«in*iiib«T«d,  tWt  if  ihaaa  h«n«a  had  Mca  put  «al  of  thair  iwaal 
p«c«,  Uio  rtmh  would  have  booi  very  difl^rcnt.  The  mean  pawn  of  lii* 
muiellt  borwi  dediued  Erom  die  abofr-mriitiuued  raniiulu,  excpcdi  the  calcu- 
UlMjMwn-  IVeai  (ha  hiffisal  formaU  of  Mr.  La«lir,  aiid,  «e  inay  odd,  ibial  tJ 
Mr.  TieijftM.  The  liUUr  gentleman  ba>,  however,  Kuniihad  ui  with  a  ma>t 
Toluable  tabic,  thnaiiig  ihe  niiiximum  quantity  of  labour  thai  a  horn  oTaverafia 
Mranclli  1*  capalil«  of  prrfomiint;,  at  diftrtnt  tvtociltw,  in  drawing  bc«ta  oa 
p—an,  aikd  <nrl»fr*  au  raiimogt  «iid  lampUt  readi. 
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It  will  be  teen  by  the  rortpoinc.  that  tht  Ion  of  ai&ct  it  vtry  <««indrrablc 
upon  iticrtailiig  th*  vtlocit}^  ol  a  hune  txj-ond  (hat  of  24  ibIIm  p«r  koiir;  ihji 
•peed  ha*,  iodmd,  br«n  coiuid«r«d  In  all  writer*  on  ibr  tuhjeci.  m  the  liilfU 
fnr  obtaining  the  grBal«M  quantity  of  power  from  haraet,  aa  l)i*-y  rui  exvtt  it 
wilhoul  being  oventrainod,  throushout  a  whole  day'a  work.  At  tha  highMt, 
apotd  of  10  niilei  per  hour,  whMb  I*  that  of  maay  of  our  tiage-maeli  bceaM. 
it  will  ha  oba*mdi  lliai  Ui«y  cannot  k**p  up  thtt<  |uk*  for  mwa  than  ihrrv 
^nattar*  af  an  how  j  that  i*,  7|  imiUa  par  day  i*  n  nMch  ai  ihey  can  prtfurn 
without  bFing  toon  eklwiuud.  Tlio  amount  of  uarfbl  aAel  nuagmj  hy  Mr. 
Trt^gold  fur  thti  iLy'*  vrtak  of  oely  lliif«  <|aait«t*  of  an  buiir,  ii  3.6  lou 
dtnwn  one  mile,  which  ii  t^uivalent  la  MvHy  natf  a  loa  drawn  71  rniln.  Now 
lb*  aeight  of  an  ordinary  alag^coad  and  iu  bad  M  iknit  four  bmea  the  Irit 
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■hmDoimJ  quMitily,  or  two  tam ;  CMwqMnUjr  we  prmirc  ihe  ikenmlj  tl 
teat  hont*  Mtng  erapleycd,  u  b  cuiloiBiTy,  to  du  ll>«  work  U  ditf  bch 
vclochy  vrhich  vat  hone  vould  nuily  perConn  at  ibe  Telocity  of  2)  siBh  p«r 
liour.  Ill  lUling  tit*  povtr  of  uaain  tagjixa,  ft  b  UMutl  to  asy  tbo  nuwUr  ^ 
hcnn'  DOBtr  it  cxctt*.  eMb  ttorae  powM  biaing  i^atimslvd  oa  MulnifW  t* 
raiiinK  33,000  ttn.  one  foot  hieh  ^  mtnult.    S«e  lli«  KrticJa  Steam. 

HORSE-SHOES.  CurrciT piecn  of  Iniii,  mail*  to  flt  kccurslrly  At  htnjr 
hooft  of  bond,  to  ahich  their  ore  otilcd  in  •  veculutr  BMniicr  ;  tlip  um  uf  (In 
•hoe*  b«ing  to  ptMvrt*  llw  hoolk  from  lh«  dMtrnctivc  fBVvt  Ifaat  woidd  tib 
pkM  1i]p  tlMJi  coUhIm  and  fncljon  agahul  (be  bird  auliaiaiid^t  of  wUnb  off 
eonuami  rovtd*  *n  focmed.  Il  i>  «  f  oaunaa  rale  to  miklui  die  abuc*  ilmw  Imm 
H  tbkck  al  ih*  lo«>  M  U  tk«  IimIi,  w  thai  by  tbi*  bamiu  Ui«  fiuc  (whkb  b  * 
crainl  projection  in  th«  loot)  mav  eoniB  down  to  Ibe  Krounil.  Tli«  -til*  u* 
all  placed  forirkid,  feur  on  tach  nd«,  bat  not  •Bproaebing  loo  aemr  iW  link 
•lid  are  touniDnunk  m  eoaital  or  w«4gt.«lia|>Mr  bole*,  for  horMs  which  p 
ia  (Imtb.  or  are  uirA  fai  buMting.  it  ft  nnial  to  make  ibota  witli  only  oii*  b«A 
wliicli  tlioiitd  bi'  outward.  The  hMM^hec)  ii  railier  lowtml  oa  tbal  aide,  mJ 
tha  innrr  bed  of  ibo  ihoo  aomewbM  thiekeiMd,  (o  aa  to  bolunn)  aad  bnr 
•justly.  The  beit  breadth  far  the  *hoe  of  a  median-tiard  lione  ia  «a>4  lo  be 
one  Inch  St  th*  tor^and  thm  quarter*  *ith«  fc«*l;  iha««iglit,  uImnii  ci|;hl(«n«i 
twonly  ouncoL  In  ordo-  lo  nl  (b«  *bo«  without  caudi^  lliv  faorao  to  atuid  toe 
much  on  hia  h«eK  the  under  pert  of  the  cnui,  or  w«U  of  ilia  boo^  U  pand 
aaay  loroMiT*  iboosecaof  thieknaMiiifranl;  for  ibe  boltam  <J  the  mboc.  h> 
canorally  Mnedvcd,  ought  l«  be  prrfectly  lUt,  without  any  atubblii^  o*  fr- 
inge in  ftont.  Paling  away  the  heel*  h  a  inoit  dettruclivp  prariiee,  oxent  In 
caM  of  abtolMa  vxcrcactiicc  tn  thnie  iiirbi ;  nor  thoiiU  tlie  bur*  (or  ili»|[eoil 
ridg««)  that  exttnd  from  the  boela  to  tnc  Grog,  or  crnlral  pre|)»otin«i.  tiver  be  eal 
more  than  ii  alnotutely  iiecmary  for  tbe  purpose  of  kee|nnj{  llirin  in  a  «Uaa 
and  healthy  tlale.  A  j(oad  open  hrcl  i>  t'.ie  iniiicatloii  of  a  powt-rtul  fo*!. 
hence  the  aidei  of  ahoei  ouxlil  not  lo  be  much  ocnilnctrd :  when  lltw  hnb  ne 
lender,  what  ii  called  a  bar^hoe  ouglit  to  bi-  npnlied.  On  lhi>  frog  tba  baM 
chiafly  depvntti  f»r  a  aprine  orreiiainiiroat  ilio  bottom  of  the  foot;  iflbk  fan 
doea  not  touch  the  gnmnd,  tbe  whole  motion  will  be  dnived  bttm  tli«  uune 
part*  of  the  limb,  and  a  very  uiii.-niy  gnit  will  inevitably  Mlow ;  tbi*  ndUi 
out  tbe  prnjniely  of  tearing  it  fully  ut  liberty  to  codi*  fai  eoatuct  wltb  tbe 
ground.  Mi.  Colman,  the  diilinguiilied  profcMor  of  tbe  Veterinary  CoUnHt 
layi,  that  "  no  animal,  nor  any  part  of  tlie  animal,  can  be  preaerrtd  in  heMth 
where  tho  akiaral  liiiicilnii)  nro  perverfdj  and  be  anongly  urge*  tb*  iieccHitT 
of  aomc  KTeat  ■ttcrntioni  beinK  made  in  the  practice  of  inociaft  horaca,  ^  that  a 

Cttion  of  the  weight  of  the  animal  may  be  niilained  by  the  IVok.  whiek,  fiwn 
etnlral  projection  in  (he  foot,  and  the  tongh  elaMJc  nature  of  iia  atibalMMe^ 
wa*  ctidontly  detisned  f<a  ihot  purpoet.  In  a  ncmi  piprr  on  ibo  umc  ttihject. 
from  the  pen  of  Mr.  Cherry,  thM  gentleman  entirrly  coinciiiei  witit  i)iu  nmher 

{iKt  quoted,  and  coniiilrri  thai  nat  only  tkt  frog,  but  Iht  loU  alio,  (wliicb  ii  that 
lorny  portion  of  the  foot  between  Ihc  frog  and  the  eittrior  noil  or  <-ru«t  of  ih* 
hoof,}  ihniild  Up  iiinde  lu  mittjiiii  lu  jitoiiorti<in  of  the  Mi)Mri»ciiaibi.-nt  wcieht; 
and,  lie  oddi.  that  any  treitment  which  dcorirca  llicw  paili  of  prr<>iiro,  nviut, 
according  lo  true  pliyiiological  prinoiplei,  induce  itiseiue.  It  ia  evidi'iii  that  a 
horae  in  niitiit*  of  nalura  prenn  with  the  wholo  ■iirCace  ol  bit  Coo:  uiion  iha 

Sound,  the  rim  of  ihc  hoof,  1^  ila  angular  piojcclion,  preventing  alippHifr.  kn^ 
»  frog  lerving  af  a  eiuhioa  to  prevent  any  ill  rlfreli  fmm  violent  cunctiaMoti. 
By  the  urdins>y  mode  of  ahoelnf,  hmeeier,  the  uholv  weight  of  ihi:  horxa  h 
thrown  upon  ihi>  anfttilni  rim,  or  wall  of  tbe  hoof,  canimry  to  the  doaigoa  of 
Proitdence,  ntid  the  plainest  dictatei  of  common  aeiHe  i  for,  being  ihod  with  • 
thick  bar  of  iron  on  l)iii  part,  the  foot  la  llineby  lIAad  up,  foTTntiig  n  Itottow 
cavity  within  the  >hnc.  which,  u  Mr.  Cherry  nra,  ''  dmives  the  fuat  of  that 
tuppsrt  which  it  vrould  olherwite  receive  from  the  eortb,  and  greatly  dcranna 
Ae  meehaaiiia  of  the  wliolii  funi."  Thu  name  author  n  ocrada  to  obaerve,  that 
ilia  feet  of  fain  bono,  tlioiijjli  niimlly  in  tl^t  condition  temcd  a  atato  of 
Mflect,  will,  ujion  enmination,  be  found  generally  "  moiil.  cool;  and 
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rwhilc  a  f»ot  kfpt  clmn,  i^  (try,  brittle,  uiil  full  of  encki;"  wlikb  ii  ^rlilpntly 
'vwing  to  tlic  ilioo*  of  tUefomrr  hciiig  titualljr  clog^  wilhennli,  by  wtiirli  llio 
miuAt  naCact  of  ibc  fool  i>  mndn  lu  tiwUin  ill*  untam,  inUoMi  ot  iht  tncm 
mai;  the  rnrth  tikcwlt*  coDUibutc*  to  ibe  iMallUkl  coiiditioo  of  ibc  fori  b}-  a 
■uppi}'  ornioiiiurc  fo;  i>l>M(j>t*oa.  "PetlMfx,"  Mr.CbtrnooiuiiiiM*,  "It  may 
b*  ponlblv  to  prtpDT*  ceou  MmpTcniblo  Hid  •dhMive  nUtaBM  la  fill  up  ihV 
cavity  aftn  lb*  Am  it  nn,  whioh  ■boll  pre  mfipan  to  lb«  vbula  fox,  y«t 
wUlnnt  iaip«diiiK  ibn  full  action  of  iti  fIbiUb  piopniica." 

Til*  Uto  Mr,  KabtTt  UickanMD  enlvflainlng  im  tome  thrm  iif  ibt-  vubiMt 
•>  tb«  obovihiiiaiitlonRd  nnineiit  aalbarilM*.  look  out  ■  ]int«it  far  toma 
impiTOvpinCQis  iu  bono'thiM*,  «f  nfaioh  th«  fcUovinB  k  a  dcMtfiptim.  In  lbs 
uincicil  rngraring,  fif.  1  (ilitblt*  ■  plan,  and  /^.  2  a  «ida  tm«  «f  lb«  iiit* 
provtd  iboc  ai  6lled  on  lo  ili«  foot.    fig.  3  TvpnMciii*  (h«  Ardinary  EnxUib 
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I  «f  >baelaig,  wliieh  bo*  b«si  li«r*  (otroductd  natoly  by  wny  of  n^ntriuL 
,  Mr,  Dkkinaaa'*  plan,  a  pUoo  cf  Moul  Iwtlier  b  eiM  to  onver  IW  nliols 
^lindcr  (urfaot  ol  the  koor;  and  «n  thk  I*  riteHfd  a  pkle  of  iron  of  »  ihtye 
Mid  nanintde  to  covtr  ibo  frog,  wliiob  it  U  dnjeu«d  lo  prntMt  nRnrTiii  injury 
in  tnnUiii^  tipcm  bard  aUDy  niada ;  undst  lb«  InUlicr  eovoriag  U  Xutlcil  ml« 
iba  hollow  <d  ibc  hoof  a  i|«unlkr  of  qiongr,  and  the  •bos  bcuag  noiM  im 
(brauih  tho  loalhiT,  the  wbole  it  lliua  iliaply  aiut  pennanendy  lemind  mtil  lli« 
non  Moe  U  worn  out,  tho  IcslhtT  laidng  out  MTcnJ  iron  ahnet,  Mtiiiff  to  ila 
oanpmtUila  rlatiio  iiaiui*.  The  abMcbcnt  ii<Uure  of  (he  tponge  keep*  ihe  foot 
alvnt  iiMut,  and  Iba  whole  turfaoe  of  it  ii  brought  lo  HMtain  (he  pi««nii«.  It 
win  ba  obatrrri  that  tba  toon  rin  of  Mr.  Dichonaofi'a  «boe  b  cnrvrd  afttr  i'  i 
Fronch  naiwor,  aa  ahmm  in  Fig.  3.  Prom  tlie  npid  actioa  et  a  horw'i  foot 
it  ia  not  ea^  to  diKom  ibe  preci*e  kind  of  moIMn  whicb  h«  nkakn  in 
etepnlBg  out  and  relitrlng  hk  foot  for  (he  nexttlep;  but  it  ii  aaeertalaod  to  bo 
a  nlling  ftom  b«el  lo  toe.  Now  ibe  flat  tboe  t«pN«Mlted  In  ffg.  3,  «bich  it 
tho  common  English  (brm,  «r]deitlly  fmenta  an  obalniclleci  to  (hit  partimlar 
action  i  ftMUeni  atumhlmg  front  an  uanatuial  aflbct  to  ovtreomo  tbe  dlflictilly, 
and  a  •tminion  of  lb*  mukIm  awl  tendonSi  to  which  nature  hai  waipied  doa 
limit*,  aretn  to  b«  tba  onavoidaUe  «ont*iqii«aefa.  On  lh«  cniitrary.  the  Francb 
■boa  ii  no  currtd  at  (0  coafbm  lo  the  naflnal  fisvre  of  the  hoof,  Bad  oonieaafntly 
pretenta  no  impedinMnt  lo  (he  natnnl  aciioo  of  the  foot ;  to  (hit  etrenm- 
ilanea  may  ibendon  pnbaUy  bo  allribated  tho  wrfl-known  timiirlor  aar*- 
foolcdnna  of  Pnneb  benea.  TIm  inB|w«pri«ty  of  a  perfiMtly  nat  Am  la 
■nanifnicd  by  tho  toe  part  bejnc  gonenDy  worn  itown  aa  than  aa  a  nipcaock 
whil*  tbe  *idei  are  IWmieutl^  h^f  an  Inch  thtd. 

With  the  view  of  obviating  the  pteauraed  ncceaaly  of  fa)t«iin|(  tbe  iron 
ihoea  l«  horae*  by  nailing  tbnn  M  tbe  hoott,  Mr.  WiUiaon  fercival.  of 
Kal^Hbrldg*.  took  out  a  palanl  in  IS28  taw  a  mode  uf  Mcuring  (hem  lo 
hofSM*  foH  tf  mtaiM  of  atrapa  or  HwdoU.    In  the  en^trnrinit  on  the  MIowtag 

CF,  Kg,  1  reprtvmti  a  plan  of  iho  «ho«,  nhirli  m  nf  the  kind  oOmI  tbe  fwa- 
tlioo ;  in  the  front  t»  a  loMf;!**  o,  luinlii};  upon  a  l<inj(«,  and  baring  two  tUla 
in  it  to  roeeive  Iho  band  or  atrapt  and  lt«p  it  in  iti  place ;  at  tbe  •xtremiiiea  of 
(b*  fr»-bar  ar*  two  donhlo  loon  ot  liagt,  (£>  liinili^  Upon  hinge*  or  bdn  in 
lb*  MMa  of  Iho  bar.  Jig.  3  ahow*  the  thoo  altadiwJ  lo  tho  Im*  of  a  hom, 
th*  mnf  «!  of  elaitic  wtb,  i*  pwMd  ihrw^  (h«  lowecmotf  of  (b*  two  rinp ; 
tbrMMb  iWo  lowenmrft  iBt  in  th*  loogwe :  iliroiigb  the  lowetmeal  ring  on  iha 
lilH'Wil*  Hde;  iWa  threogh  the  uppcnnoti  atlt  ia  Ihe  tooj^e;  nihI  •fWrvud* 
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■hma^  llie  buckle  on  the  nllipt  end  uf  lb?  itrap,  nnd  (Mwn  ti^hl.  The  ttran  4  ' 
w  puMd  thtough  titfl  u|>;i«riiic«t  ul'  llii  luo  riiigi  on  cno  niil*.  luid  uvirr  a  uj  r. 
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)iUc«()  undisr  the  Ucel  of  lli«  «nimnl.  tlipn  tliroitcti  the  npjirnii«*l  titt|r*  on  lh> 
ojipoailc  aide,  over  n  pad/,  nnil  ncnirfd  by  ii  Uitckle  mi  thi-  ui\iit  (biI  of  ih*  auvp. 

Mr.  n^njiiTniri  Itolcli,  tlic  bnrriitiT.  Un*  diilinttiiithrd  liimcclf  by  hu  WtMi- 
tiiiii  lo  (liii  lubJiTi,  wliich  tu  iiiiiiiiftlely  cotiMtm  nol  onlj^  (hp  wrtfvo,   bat  the 
uiililjr  or  the  moil  tnEcri'tiiiifr  rtnd  vnluable  Hudnitl  ici  th*  cnwtioii.     In  1SI0  b* 
hud  n  piitont  for  a  flpniUe  ela^lic  bome-iUoc;  and  in  tSSO  ■  irrniKl  paunt, 
»citil!<d  ■■  Jmprov(>d  iiunrdi  or  prtilfHlon  for  honts'  lpg»  and  feci  undtr  certtiii 
ciiciiiiixnncci :"  and  iit  (liii  jiatrnt  maj'  bv  rri,'i>rd>-d  m  an  inaproveincnt  Dpca 
th«  farmtr,  we  dinll  notice  ibp  lnlf»i  'inly.     'ITicic  "  impravrd  gruiinli"  «re  to 
Im  madeof  caonli-liuiir.  or  liidinn  rubber;  when  one  ii  lobe  applied  (o  a  Ikh-n'* 
foot,  ibo  iirck  ii  lo  bi'Ciit  from  n  eaoulcbnur  Wltlr.  tvbidi  U  tlini  lo  be  loftetiad 
by  imtncnioti  in  bnt  wnicr,  and  dr»wii  uvvra  block  nindi!  of  thcilinpH  sail  natal 
the  foot  fot  trb'di  it  i>  intended.  On  (bin  block  it  ii  permitted  10  oool,  when  it  viU 
r«(»i>i  iti  ihapo ;  And  liy  its  elatllcily  it  will  adhere  (o  the  hone'i  foot  wbe/i  alraan 
on  to  it.  On  the  cxtennr  of  thii  >hoe  in  lo  be  applied  •  *cili>  of  »)i»er-;riHi.  iiMdr 
of  lufflcienE  tlxe  lo  allow  of  ili  cdgen  Wln^  citl  and  turned  up  round  liw  tiooi,  ui 
Wp  it  on  the  foot;  biililiaHliufaatened  (o  the  Indian  nibberbjineani  of  rirru 
with  very  hri>ad  and  !bin  lu'ads;  and  to  the  jli'vl-itnn  Hole  it  tub*  bMeaed,  if  tr- 
quired,  !iorwf-»hoM  of  the  imujil  forni".    In  tlxo  prcpaialion  of  the  fpiardi  Tor  tW 
l<^  of  horici.  both  (lie  top  and  t)iii  bi'ltom  of  on  Indian  itibber  b^Oc  ar«  la  b 
cut  off,   and   nflrr  beiiijj  n.mked,  , 

■odcncd,  air^lrhcd   on  n  block,  *- 

furnied,  and  tiii>li-d,  la  (ii  he  iip- 
plied  til  tucVi  of  the  icp«  ot  fcTirt-a 
oftlienni(iiulniret|uircprolcciion. 

I'or  the  piirjHuv  of  ciimritig  s 
pertVct  fit  lo  n  hnr»o'i  fmit  al  a 
■mall  rxpuniie,  Mr.  Dudley,  of 
Kiii^-itrcet,  Sobo,  look  pni  a 
jiaUrit  ill  18:23  fur  a  borM-tboo 
of  eaif-irou,  an  under  lidc,  or 
ground  ricvf  of  wblcb  is  repre- 
truuA  in  ibe  annexed  cut.  Alter 
beiiif;  coit  (o  [he  preciie  model 
v(  the  fool  laken  fruiii  a  plinttt 
ca»l,  il  undcrgnei  that  ]mjecK«  of 
annealing  (now  to  icell  under- 
aiood  and  nrocliied)  by  which  it 
i>  rendered  *o  tatt  and  inalleable 
»•  not  111  be  liable  lo  break  by 
eiinrimion  in  iravelliiig  over  Hie 
luu^lmt  parcment.    Al  .\  A  it 
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■  raiwd  border,  ot  ronl,  (he  iiw  or  vhicli  ii  la  Bli<a;thcii  lli«  UiMr  v«<ii  at 
wall,  nl*o  Id  prevent  piccri  at  tlhit  or  gni(«l,  Ac.  fioiit  tMin^  forcnl  oii  ilw  mIc 
of  llie  foot,  wliicli  fr<>(|iinitly  liapjioiii  wilh  ihc  cominan  >hoe.  a*  lliot  allofili  nn 
tucti  urciiootiiin.      Tim  tmin  it  aim  poniidn*d  \>j  ih«  palmirv  l«  give  gtrM 
•ccunly  10  Ihc  Ireul  of  ihf  lioixi,  eilliur  over  {iRi«mcnl,  rood,  or  HcliI,    Al  llie 
rail)  11  vi  ilia  thuo,  eoncniilwi  axe  formed,  vliich  br«0RiF  iilofii,  njuil  in  ciTwt 
lo  the  roU)[li  ilioeiox,  or  turuins  np  nt  (he  li«li  vithoiiE  ■Iti-tinj;  Um  rrtm 
bcarinfC  of  the  liont  ■  f*<-(  npoti  tko  ^iind.  •>  cMfiitiai  lo  liii  ln>«  mullnria, 
'  nd  tl)«  Mcurilv  of  both  lione  and  nder.     If  proper  *it«nlioa  Im  paid  lu  Ibe 
Itanufaciare  of  iheie  iliom.  CffeciaUy  the  aaMahiig  procvn.  ih^jr  swild  prove 
jf  great  utility,  ai  lb«r  can  M  (|uicklv  mail*  af  any  (ixc.  fiiptro,  or  patun^ 
ViiiRily  iinurd  in  lb*  fectof  any  patlieular  horw,  «mI  Mpplipd  in  ail)r  qiund^, 
ill  girrciiel}'  alike. 

HOSIv.     A  Umi  gir<u>  to  •  floxibla  t&lw  attacbed  to  byiLrMilia  •iHinei^  for 
U'liTcyiiiK  «Ucr  nr  other  fluid  lo  any  requinN]  pojtit.     Pivt-aitgiDe  hine  ww 
rieinally  iiude  of  laaiher  wwnl  upt  wliic'i  being  ttry  lulile  lu  (et  out  of 
drr,  many  atl^mplt  bava  been  irnule  to  diieavor  Nine  ckeuprr  and  inoto 
arable  nrnipnal.     Flax,  or  hemprn  tKHi*,  vovrn  aitliinit  a  team,  luva  tonj^ 
cn  einplnvirJ  on  ihe  continent ;  aiid  ihe  Society  of  Art>,  in  London,  have  fur 
ryvnr*  |iul  bern  in  ihii  hobil  of  nffrrint;  a  resard  f^r  ita  prwlui-tion  in  ibti 
p-countiy,     Arconlinc  to  tkckmann,  buofvfr,  a  inA nil fnc lory  for  lliia  nriicla 
•liatvd  ill  lh«  nrighboiitbood  of  Drlhnal'^i'L-n.  louardt  llic  end  uf  iIk>  i-ii;li- 
leeutli  <enlu».  Ml  tlie  ipecnlatiun  did  nut  nifceed.      One  uf  tlir  Landnii 
InMirutin  Ullicra  >  frv  <rean  linov  impoeti-i!  n  lungili  of  ilifi  bcii  hi-iiipeii  lioio 
front  the  ennlincnl,  bul  ll  did  not  umrr.  boini:  found  not  near  lu  cotivcnknl 
.in  uae,  nor  ui  durable  ni  leather.     Mr.  Ilaiicuok  liu«  inaiiiilaclureij  loinr  Iiok 
'  oanva*,  with  Inyen  of  eatnilfhiiiic  iH-twcm  llirni,  whtcK  hni  lieiin   found 
jsAil  in  many  earn  where  iMtlier  would  hnve  been  ineligible.      Lcallicr  hou- 
vtti  formerly  nude  Iiy  tewing  willi  tlicng  ttrii»^  and  nibtequmtly  wiili  cornier 
wire;  nehhtr  of  thete  method*,  hoocMr,  «u  fouad  Mifldeni  to  kr«p  ilii!  bote 
ontlanlly  waUv-light,  and  all  th«  boit  bote  now  mmle  it  nnt  tewn  uC  all.  but 
rivettad.    The  firv-ensitie  tslabUthineiiM  of  London  and  £dinbiirgli  innVe  Ibeir 
rpwnhoie;  the  mellind  tdofled  bjrthtm  a  aa  followi;  Ih*  kniber.  Irwllcd  to  n 
[proper  ihiokneHv  and  in  kajitba  of  about  four  feet,  ii  tuugfH  la  ilie  biroatli 
required  ;  hola*  are  nunclied,  four  at  a  time.  aU  down  ilie  iiile*,  by  meiuit  of  n 
miiR  pm*.    The  rndi  oTeiicb  piwe  of  batlier  an  eiU  cnmelt*,  at  an  anela  of 
about  %f*;  the  drflcrent  pieoM  et  leather  ixceturr  to  forai  a  lataA  or  hoM 
(forty  fell)  are  l)i«n  rlrelivd  logelhcr  al  (he  eiidt.    The  lenglli  of  leiliin  Ihnt 
fiirmad  la  then  placed  on  a  bruoh,  and  a  long  Bat  iton  bar  bud  ujiun  il;  the 
riveU  Lre  nexl  put  into  the  helaa  on  one  aide  of  the  botfaer,  and  the  bole*  on 
(lie  ntlicT  Bide  brought  over  (h«m  i  vaahera  art  then  plaeod  oa  (he  riveta,  >nil 
■tnicli  down  wilh  a  hoUaw  puadi.  The  poiaw  of  tlie  riveU  arc  ihrti  haxineml 
down  over  the  waihert :  Ihii  done,  tlie  bat  of  iran  it  ikifted  atonib  and  ihe 
operation  ocatinnod  iwtil  the  whule  leMih  la  ooninleied.    A  pieo*  of  tir«lt«l 
hooe  inada  in  thi)  nanatir  bM  been  SmmA  upaUe  of  reaittinf  •  colunm  of 
water  nearlr  BOO  feet  hjgk.    Tba  bllowtti;  coiiipmltion  hat  bren  found  most 
cdlcacioua  Hir  the  pruetvallon  of  leaiber  lintc,  til  one  caltcn  of  ivrut't-foot  oil, 
two  poundaof  (alio*,  and  a  quarter  of  apoiioil  uf  beca-wox,  melicd  together, 
and  *n|li^  waiin,  tbv  hi>>*  nu\»g  in  a  nioitt  aUto. 

HOT<BEUi,  io  fJAidmioK,  vtt  bcdt  made  wilh  freih  bono  diui«.  or  lanlMt't 
bark,  and  covered  witb  gliuwea  to  4(A4id  (hen)  Uom  iorlement  WMibcr. 

HOT-HOUSE.  A  wden  noeiloli.  liaaiUr  t«  a  )ir*rii-b>inM,  •mplojtd  either 
JT  fareiM  plasU.  or  to*  tkr  tmininx  of  exotici.  |)(<ii  iJed  Milh  a  ittore  or  Sua 
br  die  dIBiukn  of  arliliciHl  )m«I,  and  the  iitr<uii>  of  tW.y  n-|,-Blatin);  it. 

nOT-PICR3SINGi>,iiiiMlyit  '  '    .      "  "art  of  applying  heat  in  coojuneUon 
wilh  nici-bniikal  pteiKire :  but  ii  ■■  iiitdenlood  to  moan  tlia  nnploy- 

I  meiit  uf  iliat  j»nc4u  lo  |>tp«i,  liit.>>.  .....  ~.tiiUr  labrlt*,  by  which  tliey  ac^irc 

innooth  BM  |la«a]raariaec;  and  tbSModeof  af>cnM«giaa*fall«wi,  AnuanlMr 
'Of  (tout  cati-imi  plai«*  are  IxMad  In  na  oven  mntinicted  far  the  pstpoar; 
rwboB  ihey  bavc  a^oirvd  ibe  proper  lemperotitrv,  they  are  lakm  out  ai"!  p^i 
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iiilo  a  Krvvt-pnm,  ill  attvrii^te  Uyen,  with  the  Koodc  lo  1>c  pr««aBiI,  in  tb- 
ntitnui'i  ulionn  in  ditfid^in(<d  rngrnvinjc;  *nd  when  ^iwi  U  the  mstRMl  lo 
be  hot-prcsicd,  in  addition  to  the  hcnicd  iron  plnln,  a  hig  lily- el  ami  pMukwri 
i<i  |iiil  ukcrnatily  brtwwn  cvvry  >hcrt  of  paper;  the  hard  poUibcd  "itfHrw  of 
Ihi'  pait4ibonri!t,  in  i:unioqurncc>  pmdiion  upon  Iho  tioti  Riid  sponfjr  MbNta  of 
jHippr  that  imootli  and  I'ic^nl  appraranco  by  which  Kut-prrMcd  pn«r  ia 
diatitiguiahm),  Tli>.>  areitt  Irituiivvniviicv  and  labour  atlnidini*  iho  (IrairnaB  at 
lh«  heavy  hoi  ir»ii  pintpi  from  the  ovrn,  then  cjurrin^  iWni  to.  Mid  jrone 
them  into  the  prujii-r  Bituulioim  in  t)ir  prpu,  itmctc  the  editor  of  this  wmi  a 
•uaceplibli'  •>(  mil  I'll  dtnpiit.  With  ihit  vi<<w  vt  t)ii'  mii^^ri  ho  deviam]  a  pn»* 
ftom  vhich  thp  ptntc-i  never  rpqiiircd  TcinoTal,  and  vhcrcin  tbey  are  conaimily 
kept  at  tlie  rT([iitrrd  tempv rstiire  by  hot  oil  Iroin  n  1111011  (umiLfe  bencatb.  Br 
tli<>  Hnittif^uiiii-iii,  fiii'l,  lime,  labiiiir,  ftnd  tpacD,  may  1>«  uivcd.  llic  nrcw  ttaolL 
M  aliown  in  ihc  subjoined  elovAlion,  doea  not  inatniidly  iiffa  from  tlNse  m 


t*Mtal  utr.  Tli«  bed  t,  and  the  bcad'pieco  e,  muat  be  of  the  moat  iolid  anil 
taiaci>;iii  nml-riok;  the**  past*  are  braced  luid  held  loMhvr  by  feur  Usui  oNt* 
■nuibolIowtulumuaorDylindcraif^hiivinifalangitudin^alotnMalintbrMigAiial 
tiieir  U-iigili  for  tlic  rccfi>Uva  nfiLe  eonur  piece*  of  the  plalea,  ni  ^onm  bj  Um 
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annmsd  dbfnuK  whUli  vihibiM  ■  pkw  of 
a  pLUe.  with  (U  tarn  ooratv  iiImm  faiwrud 
IB  ik*  tlota  of  tlie  eyliiKlrieal  mIhiiidi,  ihu 
duk  central  pnu  cf  eacli  Mttg  the  ip«co 
wbtn  Iha  ImI  •»  aeti  upon  tha  ownm  cj 
lh«  pUta ;  the  hcM  ftoaa  which,  bf  the 
tooducling  powpr  of  lh«  maUl,  b  qwiokly 
comiiniitiraici)  tliioujchoiiL  A  iwrln  «f 
thda  platM  H  ihown  ja  iliv  rlorMica, 
aUadlM  to  Moh  olh«r  hy  nwnn*  of  ihort  picvr*  of  chain,  whfal  allow  the 

CIntn  Id  be  pwtd  nearly  cIcm  tngci  her,  or  Um  ilrawln^  ot  ili««  ftirili«r  apart 
y  tlw  actian  of  th«  *enw  r.  TIm  niili  or  nnwr  nieeea  of  Uib  pl*l**  *" 
•hown  by  doU«>d  Uiiea,  ai  iiinrTtdl  in  the  Sollo*  ocdiunaa.  Um  nmiaee  ev 
lln-pUee  ii  placed  andcriMBtli  nt  /r  at  y  ia  tbe  a*h-|ill,  eiiil  ■(  A  U  ihi  liul-air 
chamber,  'fke  ban  of  the  tfarna,.-?  arv  made  hollov,  which,  btrlng  hMlnl  by 
iliu  butaiiw  Dad,  ihe  cold  air  ruahai  ihrtMieh  ihrin,  abmaelimt  oaloric  ia  Ue 
pawage,  aail  n  rceeived  at  tha  bach  iota  the  hot-aii  chamber,  wnkb  liiiet  the 
tiin,  top,  and  part  of  tha  back  of  Die  fire.  Tli«  air  in  ihii  chamber  dernta  a 
araat  liiereaMi  of  heat  by  radtMka  thnx^h  the  irnii  partition  wbicb  MrparatM 
It  fhtan  tlie  fir*,  llie  liot^r  ohasiber  i>  of  coiirM  kqit  elcat4,  the  final  plale 
lieii^  mtrtlf  tviaartd  in  iba  drawing  to  ahow  It*  fbnn ;  a  eUlag  plaia  iliould 
Iw  mmle  to  lit  the  ftoal  end*  of  ibe  holtow  bat*,  by  which  die  quantity  of  air 
Mlnaitled  iiiay  be  ttaeraad  or  aupnmtc^;  aad  bj  »  dlM  atltaUon  to  the 
iittnaKsm  on  I  of  the  Ibr,  the  beat  may  eaiUy  ba  ra^laled  with  luillcieat 
I'Xuclncti  for  Ihe  naliire  et  tha  operation,  'llie  bol>air  i>  condiiclfd  froni  tba 
cliatnbiT  h,  hy  iiieani  of  four  iron  plpa*>  **>d  tu  ti*b  of  ibe  cylindrical  pUlara; 
f«««f  ihcia  arc  ihownby  thadaiHdIiiHail.  Ai  ihcbot-air  iMueaftum  iliMa 
)-i|<re  it  aicenj)  ih*  ecJumna,  hi^Bging  In  ita  pcoproH  upcai  ibe  endi  of  ibe 
|4atie,  and  heatiiif  iboni  to  l!>c  dfsreo  rripiirrd  lor  bol-pnwfaig.  For  flte-proof 
buiMf,  tM  the  anidc  fiaa. 

HOUSE.  A  buiUkig  canatonoled  far  Ibe  purpoM  of  liabiiatlon.  Tbartoml 
[■nprurenMnl*  mad*  la  tha  costinteiion  of  ibo  MiiuiitueM  jiaria  of  biww. 
MA  aa  wutdowt)  tbiinen^  taoft,  ebimacyi^  &«.  we  have  KireH  nndpr  ihrir 
mpfcDra  tieadi;  and  a*  it  would  be  trtaMiMine  far  beyoad  Uie  laelgned  limlti 
ef  thai  wvrfc  to  iairodiica  into  it  a  Ngnlar  imllep  eci  tlie  luljcct  of  houa^ 
buiUii^,  it  IB  with  Miitbctioa  thai  we  can  r«oammend  to  tha  allcMkai  «f  iha 
inqalting  Ttadfa,  Nkioltoi'i  Praflk*t  Buitdrr,  in  wMtb  Ihe  modtav  praollra 
of  Ibi*  moel  inopefUnl  nrt  i>  d«arly  derelcped  in  all  In  detail*. 

HOWITZBR.  A  kind  uf  ailillcry  between  a  cannon  and  a  nMelar;  beiii); 
lonftt*  than  a  mortar  and  ahuni-r  tban  a  caniiao,  and  frOM  that  ctmlitiitaneo 
adaptrd  to  tlirow  tiiheT  >b«l  or  *b«l)( ;  it  i>  uanally  Monated  aa  a  canauii  Bpan 
a  lra*tllia(;  canii^. 

HULK.  A  laife  r«a*al  raoorrd  and  Ailed  upfiiclhc  puipoeonf  taking  cat 
or  puitiMBtu  lliumailioreilMrahfp*,and  liir*anou*«*htapiupa>«ailiatniaylM 
Toqulrad  in  nautical  tStbt.  Tiny  ««•  •emctlMiB  aenployad  to  ooiiuln  elort^ 
and  aaineiima  for  the  aecura  deieniion  of  priaMier*. 

HUNGAltY  WATEa  ia  mada  by  didiiliaK,  in  a  waler  balli,  two  nounda  of 
fr«t>)4«ilicr>-il  flawefaefroivosvy,  with  IvoquarUnf  tberec4tfleil  (ptrii  of  wine. 

HUltDLUS.  A  lif[bt  fmoe  of  afira  TailI^  n*ado  in  oenvcniriil  dctachdl 
piece*,  for  fixing  tviwralclr  in  ibo  (jroand  by  aiakta  aa  proD^t;  the  hurdlH 
Iwiaf  BltcrKBidi  lied  logMbcr,  and  to  end,  conitiuiW  a  oontinued  hnce.  UMi 
lectally  llii<}*  were  aln»n  wlioUy  made  of  antit  oak  mt  other  loufli  waod  g  hit 
now,  from  ilia  low  pdoe  of  Iron  ajid  the  bcUiiiat  «f  manufaoWriag,  Iron  burila 
am  exlenaircly  uacd. 

HYACINTH.  A  uib.epacJci  of  ]iynmid«l  tirron.  ('olinii*  rrdl,  brawa, 
mail,  anl  my.  and  nnn  rarrly  jrrllow.  Tlia  dmUr  vatUiin  m  dcpriMd  «C 
ibeir  ealourby  heat,  a  foot  of  nhich  aititU  aratl  llicintdvoe  to  make  litOM 
lt*«n>hl<  ilikiiioiid.     Ii  i>  ivkanKd  by  lajiidnrlei  ni  imr  of  tlie  gama. 

HYDRATES.  Compauml^  in  ddlnlto  pnipuitiunt,  of  mtlallio  «6i»t 
w^  valcr. 


Jlf  HYDRAULICS. 

HYDRAULICS  i*  the  tenn  applied  to  that  collactioii  of  facU  w] 
dcicribe  the  phenomena  of  fluid)  in  motion.  In  treating  of  IiydroMBtio^ 
have  Bliown  that  fluidi  preu  in  all  direction!,  and  that  the  prenure  ia  aa 
depth :  hence  if  a  imall  hole  be  made  in  the  bottom  or  liM  of  k  veaaat, 
ve'ocity  nith  which  the  water  will  iaiue  will  depend  on  the  preaUTe  kbon 
that  ia  on  the  deplh  of  the  hole.  If  a  vesiel  be  keptquite  flill  oT  wata 
that  the  height  may  remain  fixed,  and  hdei  be  made  at  varioua  deptha  beni 
the  aurface,  it  will  be  found  that  the  velocity  of  the  inoing  fluid  will  fa 
the  aquare  TOOt  of  tlie  depth  of  the  hole.  Hence  to  produce  the  tcIoc 
I,  2,  3,  4,  the  comapondiiig  depths  muit  be  I,  4,  9,  16,  which  are  the  iqa 
of  the  velocitiei.  To  produce  a  double  velocity  we  see  a  fburfuld  prenur 
required.  To  explain  thia,  wc  muat  bear  in  mind  that  when  the  velocdl 
doubled,  a  double  quonlity  of  fluid  muit  iaaue,  and  aa  thia  iaauea  with  a  doi 
velocity,  the  power  requiaite  la  produce  thia  efi'ect  muit  be  four  tioiea  grci 
In  like  manner  three  (imea  the  quantity  of  fluid  iaiuing  with  three  timet 
velocity,  will  require  a  power  nine  timet  greater,  and  *o  on.  Tliia  law,  it 
be  Ken,  ia  coincident  with  tliat  of  bodiea  falling  in  free  apace  by  tlie  powe 
gravity.  To  produce  a  double  velocity,  a  fourfold  height  ia  required  j 
produce  a  threefold  velocity,  a  ninefold  height  ia  required.  Thua  it  appeal 
a  particle  of  water  were  to  fall  unresisted  from  the  surface  of  the  fluid  to 
orifice,  it  would  acquire  the  aame  velocity  as  the  isiuiiig  water  actually  exbil 
If  a  small  tube  were  attached  to  the  orifice  and  tumed  upwards,  the  w. 
would  ascend  (o  a  height  e^ual  to  its  aource,  were  it  not  for  the  reaistana 
tlie  air,  and  the  friction  against  tile  lidca  of  the  tube.  The  absolute  Telocit 
Uic  fluid  cannot  be  ascertained  by  calculation  alone,  and  must  therefore  dcp 
partly  upon  experimenL  lii  tlie  annexed  cut  it  will  be  seen 
that  tlie  particles  of  water,  on  account  of  tlie  equality  of  prea- 
Bure  oil  all  sides,  will  bo  far  interfere  with  each  others  motion, 
that  the  strenin  will  be  contracted  a  tittle  below  the  orifice. 
'i'bia  conlrocled  part  was  called  by  Sir  I.  Newton,  who  first 
observed  it,  the  vena  r.oHtraeta,  or  contracted  vein;  and  its 
magnitude  conipated  with  that  of  the  orifice,  was  found  to  be 
09  one  to  the  square  root  of  two  neariy,  or  as  1000  to  \i\A. 
Now  the  velocity  found  by  the  rule  vie  have  before  staled  ia 
!•  the  velocity  at  the  cnm  confrof  fa.  But  aa  the  velocity  offluidsin  a  channel  vari 

1  ill  diameter  is  inversely  as  its  sectional  area,  tlie  velocity  at  theoriliceideaatha; 

>  the  nnui  contracta  in  the  proportion  of  1  to  2,  or  as  before  stated,  aa  1000  to  14 

i\-  Hence  it  ibllows,  tliai  the  velocity  at  the  orifice  is  that  which  a  bodj  wa 

acquire  in  falling  through  half  the  altitude  of  the  fluid  above  the  orifice,  Pi 
this  theorem  we  may  easily  calculate  the  quantity  of  water  that  would  eac 
through  a  given  orifice  in  any  time.  Let  a  ciatom  or  other  veaael  be  six  I 
high,  and  kept  full  of  water,  and  tt  be  required  to  aacerlain  what  quanlita 
water  would  run  out  through  a  hole  a  quarter  of  an  inch  area,  near  the  botti 
in  ten  minutes.  By  the  laws  of  mechanics  we  find  that  the  veloci^  «cqui 
I  by  a  body  falling  through  half  the  height,  viz.  three  feet,  is  fourteen  feet  ii 

second  j  if,  thtn,  we  multiply  the  area  of  the  orifice,  namely  a  quarter  of 
I  inch  by  14,  and  then  by  600,  the  number  of  seconds  in  ten  minutes,  we  al 

obtain  2100  cubic  iucheB,  or  eeven  gallons  and  a  half  as  the  issuing  quanti 
The  quantity  of  water  that  issues  through  a  hole  in  the  bottom  of  «  vei 
may  be  varii-d  by  inserting  small  tubes  in  the  lioles.  Thus  it  was  found 
Venturi  that  when  a  small  tube  was  applied  whose  length  was  equal  lo  tw 
the  diameter  of  the  hole,  it  discharged  eighty-two  quarts  of  water  in  one  hi 
dred  seconds,  while  the  hole  without  the  pipe  discharged  but  liity-two  qua 
in  the  tame  lime.  If  the  pipe,  instead  of  being  level  at  its  top  with  the  botli 
of  the  veiael,  projects  some  distance  within  it,  it  diminishes  the  discharge 
leaa  than  would  occur  with  the  simple  hole.  In  the  preceding  view  of  | 
velocity  of  diacharge  we  have  considered  the  aurface  of  the  water  as  mniutaini 
Ihe  same  level;  but  in  ascertaining  the  time  in  which  a  vessel  would  emi 
itself  through  a  given  hole,  ifrmuat  be  evident  that  attention  must  be  given 
the  varying  depth  of  the  Quid.   If  the  fluid  flow  with  a  velocity  of  aixteeii  fi 
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pi^  MNDil.  «)im  th*  r«n(l  U  full.  It  wiD  Dow  with  a  vcloeily  of  rlt>hl  anU 

vtisii  ihc  <mM>l  hu  difdurgnl  ilirrp-rcntrtlH  of  iU  <ioiili-iita,  (lisl  ii,  wltrn  Uiv 

l>«igli(  ii  rviliictd  lo  n  niurltT  oi  ila  orijcinal  allitiulr.     If  it  bo  t^nayrml  tlial 

ilia  pmanre  ii  rantiauiul*  dimiiiMlimc  nitli  th«  Rov  of  wnttr,  it  till  caiUy  b« 

cMiMifpil  (hat  ilia  qutntftjr  of  waWr  ihtl  will  flow  mil  wlU  Iw  "iity  on*  lialf  of 

IImi  which  w«a\i  be  duicliartred  if  the  tmmI  were  kept  foil.     In  tliit  rue  thv 

■urfko*  would  >iiik  irilli  «  grkdually  reianM  motion ;  and  if  llw  liiU*  of  tlie 

rtmti  wvTw  Diiiriiod  with  a  Miira  of  numbm  rtorcMntii^  ibt  hoitra  or  thn  diir, 

it  wrniild  Tarai  iKc  clrjiiydra,  or  wiiln^clock  of  Ihv  Bnelenli^  tli<  MrCwo  of  llio 

<riii«  briiii;  tlic   iiiiUx.     Tliv  *uao  Uw  oppliH  to  tbo  raavryaiKF  of  W4ln- 

llirMOfih  vbIi*}*  in  pipe*,  ai  we  have  ilionn  lo  rxiat  in  Ibc  isiM  of  iraier  frvrn 

linLn  in  llie  bollann  ef  vfurlt.     U  It  wprn  ri<<)iiir«d  to  oonwf  vaCrr  acnat  a 

valley  of  eaiuldcnible  de|>ili.  il^o  {npc  employed  anM  har*  pwat  Hrenclli  to 

wilhttind  lb*  prvMiire  amin^  from  ihe  lieiglil  of  iu  Muice.      If  a  mwir  bole 

were  nude  In  the  nipe  lli«  htight  W  wtiich  ihe  w*ltr  aould 

UoHid,  utHiId  indiule   the  gnnt  prruun   exiKint;.     In 

thu    way    vnriout    fountitina    miiir    be    miMlnicied.      In 

'vin*«*iii(>  water  from  a  kigbrr  to  a  towrr   level,    whrii 

it  ia  Inconreeiient  to  form  a  channel,  ibe  lyplmn  may  be 

emplovHl.     TMi  comiiu  of  a  bent  lufc',  A,  B,  C,  having  n 

ih'TiiT  and  a  lonjrer  teg.     The  ehotttr  Iff;  i*  pluvd  in  the 

WAler  lo  he  removed,  and  the  ur  briof  llivii  dravrn  oiil 

through  a  tithe  roRimiiii!<iiltii|;  ailh  the  longer  Ug,  or  by 

mean*  of  a  ttnp-coek.  lli*  natet  till  tiae  in  Uie  (liorter  lee 

by  the  preHUCe  of  the  rxltinal  nlr,  and  going  over  the  bend 

ofthe  tiilie,  will  riliim  It  conlinuouailFrAmulongaj  the  level 

of  Ihe  water  at  A  ia  lower  than  that  at  C.    In  Ihe  floiritig  of  water  tbraiigh 

hutei  ill  the  aidea  of  veovla,  the  aainn  proporliona  obtain  ai  in   llie  diK'harg* 

through  bolet  in  ih*  boiioni.    If  A  U  rrprc- 

anit  a  reewl  kept  full  of  water,  and  hulei 

be  mode  !•  the  aide*  ol  a  A  e,  tbe  valer 

will  be  bund  loaponlto  different  dljeascca, 

and  yield  <linTt«it  ^aaniitiea  ioeordinx  l« 

tlie  depth  of  tbe  orifice.  TW  IlieaiuftUliea 

of  water  thai  wouM  Bow  ftom  a  and  e  would 

I  be  ai  1  (o  3,  becBuae  their  depth  aicaa  1  la 
1 ;  and  Awin  anv  other  Iwla  the  qiMntitjr 
wmild  elill  beat  Ilia  Mjvare  roM  of  i|a  depth. 
If  n  lenticirelo  b«  bna(|ined  lo  ataiid  with 

liw   dininoter   on    one   aide  of   i)io   vettrl,    «**^' 

[and  linea  be  dmwn  pMpeniiinilar  lu    Ihe  A' 

diameter,  aa  ■  if,  b  r,  and  tf.  the**  line*  will  ahow  lb*  prapoetleetate  diaaiKea 

lo  whidi  the  fluid  will  afHiuL     "nie  mm  MUrafln,  in  ibii  oaae,  beinj!  very  near 

the  reeaetflhe  vrlodly  of  nrnjeclton  at  tbii  point  eniM  be  eonaldnfd  at  tbe  Ira* 

velocity:  and  thli  ia  «itinl  to  thalaemired  by  abady  UUngthNNigh  thewhala 

beighl  of  Ibe  B>tid  above  ihe  bole.    TW  eurrc  c  C  deanrlbcd  by  Ike  water,  it  a 

lambuta,   whuae  vertex  le  al  o .-  and  hy  n  peapertv  of  the  parabola,  It  C,  the 

iaUnoe  to  which  the  fluitl  tpml*  froen  B  fa  equal  l»  iwiee  the  i^iare  r<<nt  of 

He  multiplied  hy  e  A)  which  w  eqiaal  lo  twl<e  e/.     In  a  vanaiiea,  tliera&ee^ 

iouble  the  hiii't  a  if,  rh,  tf,  rrpmaent  ibe  dialanen  to  which  the  Anid  woald 

tDOaL     If  Ihe  water,  imteail  ul'  Aowjnjt  Ihrouch  n  very  einall  hde,  liuil  to  Ao« 

tlirough  a  long  allt,  the  reloriir  would  dillcr  al  ihe  tnpawl  botloan,  and  in  ibia 

our,  ibn  pnini  which  may  be  taken  ae  tbal  of  the  mean  velorily,  le  two- third* 

ifthai  al  llie  loweat  poinl.     In  the  action  «f  liquidt,  ae  in  *oUda,acMitMerabt« 

[uaiiiity  of  p««er  la  conetaHlly  eonsinwd  in  mciMn ;  hence  the  vciodiy  «f 

'aler  tlirooitb  pipca  or  jHi  b  conridnably  diminialied,  a*  la  alao  tba  enotloo  nf 

iven,  a  f  irtwrnatanc*  whidi  ta  eaaMdaUy  beneficial  to  navigation ;  foe  oikerwiee, 

velocity  of  the  water,  oeeitinaaNy  inoflwing  In  (ta  fall,  would  boe«*na  lo 

at  ia  ID  be  unmanageable.     For  fiwitieT  inloenialioM  in  tbie  aeicaee,  «on- 

nlt  the  anids*.  Puvr*.  WaTca-Wntai.a,  and  ih*  varioua  bydraotie  maolibiaa. 
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HYDRAULIC  ENGINKS. 


HYDRAULIC  ENGINES,  are  ill  Undi  of  muhin«*  wbicb  t 
nrcivc  motion  from  ihc  weight  or  impulte  of  water,  or  ars  employed  ia  tm 
it ;  but  the  term  ii  tomcumei  iiied  to  denote  k  miehiiie  which  in  il>  nDerd 
BtTuction  resembles  a  iteam  engine,  but  the  pkton  of  wbich  u  impelled  bj 
pretnire  ofn  cntiimnor  head  of  vkler.  The  annexed  Sgutc  ia  •  npnwnti 
<>f  a  itaticiil  liyclrmilic  engine  erreted  by  Mr.  Hanwsnng, .  •(  Miiieii  run 


Co.'i  Alum  Worki,  near  Whitby.  A  ii  the  pipe  by  which  the  nippljr  of  wate 
ii  brouglit  from  a  head  170  feet  above  the  engine ;  B  ii  a  renel  contaiajns  ^ 
the  continual  elastic  preuure  of  which  prevents  the  blow  that  would  otherwiM 
be  occurioned  by  the  descent  of  the  water;  e  ii  a  throttle  valve;  d d  it  ^ 
hollciw  open  cylinder,  working  within  an  exterior  ooe,  and  cloaelj  upUed  ti 
that  cylinder,  at  the  parts  eee«,  but  elsewhere  leaving  a  vacant  ^Mce  D«tw««n 
the  two  cjlinder*  for  the  reception  of  the  water  ■  A  A  are  packing*,  In  order  in 
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I  iM  npttpe  or  Ike  v«Ur  betv««n  tb*  two  cf  llnibn ;  uiil  J 1 4re  mijmir 
J  tatwt,  U>  tigliMn  lh«  paekliif  ia  nn>p«iticiii  a*  it  U  nam  tny ;  //ate  two 
[pMHg**  liiat  l(M  into  ihe  upper  aad  birtr  end)  of  llie  pip«  g.  In  vthkli  tb* 
■iliinon  w  worka.  When  lli«  ryliiidM  dd  li  tn  ilia  poiicion  rtDrtaanud  b  iIm 
cut,  Iha  eommunictUon  li  open  by  omwii  of  ths  upper  pipe/,  for  ibewaUr  (o 
flovinlolhepipeaiibon  the  piMoii  u ;  allUe  mm*  tim*  tbt  ftMtft  Ji opm  for 
the  water  tn  lEi  cyliadcr  ^  b*low  (ha  pi«tan,  u>  flow  out  ihrough  llio  lower  pip*/ 
wd  throagh Iho lowtr  part  oftliDopcn  cylinder  4  iiilu  tlir pipe «,  which  Uhiiic* 
wbatiiioreihiin30fe«ilon|[,atid  tenniiuteiinscuici'ii  uf  walar.  Tlimwlt  ilivrs- 
tan,  aboTO  lh«  piilon  ip,  a  Itj^drxiitslJe  pranura  aqoal  to  1 7U  fi'ol  of  vitcr,  and  hclow 
it  ■  iMrtial  ratuuin ;  tbc  pJMon  donwquenlly  dacoiidi  lo  tlit  boUara  of  the  pi» 

{Bj  the  time  that  it  hiu  arrived  in  thii  [H»itiaii  tin  cjrliiidrt  d  «iU  alao 
•vo  dateended  *u  fnf  m  to  linvo  opvucd  the  cuniniunicouon  bclncn  the 
ontBttng;  water  and  the  lowtr  pipe  /  and  to  have  abut  off  iu  tommunicalion 
with  Iho  tipper  plpv  /;  the  hydn«tatic  pteHUro  ii  iherafur*  traiufarrvd  to  th* 
UDibr  part  of  lliii  piiion.  which  coiiMou^ntly  rJiM*,  while  (he  water  aboTe  the 
mtlon  poun  hiio  (ho  top  of  ihe  cylindfr  d,  nnd  cieapci  ihrouxh  the  pipe  m. 
The  altrrriutr  ni'itiim  of  the  ilide  or  cylindipr  d  it  ihiit  effi'etadl  The  rod  of 
the  piilon  p  p  u  nllai^hrd  at  ila  top  tn  one  end  of  the  brara;  at  the  otlur  end  of 
the  bean  u  a  rod,  lerminatiDg  below  in  the  orank  m;  At  outillating  motion  of 
thla  eraak  la  tranifwred,  by  mean*  of  the  oonneoiiiig  bar  A  'o  <bc  oiit  k,  on 
which  i>  plaotd  the  currcd  tooth  or  cam  n;  (h«  latter  ii  endoicd  within  the 
rettonguler  fraae  (or  cmu  box)  j,  and,  boiof  morablc  in  a  horizoiitiil  putition, 
it  oenaeoaanllj  made  to  patform  a  backward  and  focwud  motion,  by  the  coin 
paMBiB  bnt  on  one  and  then  on  the  othi-r  lidc  of  the  box.  To  the  oubude 
eif  (he  MiK  arv  fiitd  two  guide  bar<.  npported  on  thm  btoriiig*  o  o,  tb*  coi»- 
nMlfaig  red  /■  at  on*  end  to  Ihp  |;iiide  bar,  and  at  l)i*  oili«r  end  lo  the  arm  q  of 
•  bent  Inrer,  bMing  fbr  iii  lUlcrum  the  pivot  r;  the  otiier  end  of  llio  lever  ii 
forked,  and  wnhmoe*  tlie  pijie  a;  one  of  thcM  forin  4  i<  Miinected  with  iba 
lower  end  of  the  nprkht  rod  ^  and  Ihe  o(i>«r  fork  i*  eonnecUd  with  a  abnilw 
ted.  tin*  rodi  aio  MHoned  at  (lip  to  (he  two  trndnof  n  rreaabar,  lotlMnaiddla 
ef  wtueh  i*  ft»d  the  rod  m,  which  work*  in  the  MnBinic  box  r,  mi  Stw  motloii 
•o  tha  ib'd*  d.  Th«  lUda  mnaiiit  itationaiy  ncariy  half  n  uruke  of  the  (bton^ 
•a  otdar  (oaltow  (he  water  to  act  wlih  iti  full  Ibree;  and  (hi*  i>  eflSwled  by  ita 
bebig  McaMarr  for  tha  oam,  after  it  ha*  nortd  the  box  in  <Bie  dirMtion,  Ivper- 
form  about  a  (|UU1er  of  a  revolution  b»ftii«  it  tan  act  oo  tha  «ipf«mtt  nit  of 
the  box.  The  reaMiu  Cor  making  the  pa*iam//ai  larg*  a>  reprawnled,  ii  (a 
diminlab  a*  much  a*  ooMlbla  Um  frieUon  of  (M  water,  which  otherwita  would 
retard  the  motion  of  llw  piaton.  Enginm  vpon  the  prinelpl*  of  th*  abor* 
have  been  lone  known,  and  mne  were  erected  tn  ConiwaB  mar*  than  aixtjr  yaacs 
^to.    Some  of  the  aarlier  aliampu  lo  conatnict  hjdraulic  engine*  upon  iha 

Cmciple  of  the  (team  enfpne  Cnled,  b*cau**  water,  not  bring  ■Taiiie,  couU  n«4 
maile  l»  carnr  tbv  pjxun  onwaidt  a  little,  w  ai  to  cloaa  one  *el  of  ralvaa, 
aad  opanihe  other.    In  an tnrina  ceectnl  by  Mr.Tr«T«ih*ch.aboiUllilrt)rye*n 

ra  tumbler  connected  with  the  valt*  n«r  pfrforwi*  the  efflea  intiead  «f 
ixpanfivo  force  i>l  lb*  iieam  ol  ibe  end  of  the  Mrake.  TU*  ie  now,  bew 
erer,  tnuch  better  effected  by  (he  Inlraduc(iDii  of  as  air  vanal  alBUir  to  thai 
ahown  in  Mr.  Mouwaring'*  eeigine,  which  haa  btaidei,  (he  eSlct  ef  ptia*enlixig  a 
eoucuaeion  U  Iha  end  ofMoh  atrake, 

Mr.  Seutbr  ha*  taken  out  n  paiteot  Eht  an  angiM,  which  he  ealla  a  hydruUo 
•agtoa,  but  rtlch  we  lUnk  (badd  nAm  he  aiyled  a  putunMiie  anf  in«,  *a  taiaim 
wMer  ii  merely  one  of  iba  oIjmib  to  wUeh  be  propotea  to  apply  (ha  princ^da, 
wliieb  ii  that  ofainpleirim  ccfn|it««*d  air  a*  a  iMdtam  for  mnHnitiing  Ihe  point 
of  any  prime  novtf  lo  nacUady  ol  ■  fiaUae^ar  in  dtatlkai  wber*  the  «rdl- 
narvfoodeaofeomiMiaawouldbabMnveidefitorimiirMtifaUe.  The  printapU 
ItMf  Ii  Ttry  oM,  horing  been  employed  by  P^in  aa  noticed  mdir  tliu  w«td 
Ala.  The  (Bgraring  on  the  nnct  p^  repreMDU  the  apjdicaiion  of  iliepitn- 
ciple  to  Ibe  puipeae  of  nuiiag  vUer  from  any  depth,  and  tlve«i^  Uraiglil  or 
cnnUoiia  paai^ei.  •  a  reprewsU  a  cylittder,  in  which  •  pblol^  p,  work*  bf 
I  of  a  itoam  mgine  or  othrr  powtr.  Ag  ate  copfitr  pipr^  fuiiBiiif  a 
*  r 
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communication  betim^  the  cylhi- 
Aer  aa  and  tlic  cut  iron  tank  or 
vcuel  kl;  oo  ii  a  large  deliveir 
pipe,  of  copper  or  otlicr  maCErial, 
through  whicli  the  water  is  conveyed 
from  llic  tank,  and  diichaned ;  at 
r  ii  ao  nir-iiglit  partition,  £Tiding 
the  tiuik  iiiiii  two  parts,  k  and  I; 
Olid  tt  are  (wo  air-tig]it  partitions, 
procEpJiiH;  fruiii  tlie  lop  nearly  to 
the  baitciiu  ul'  thp  luiik ;  e  is  a  two- 
way  cock,  for  eflecung  an  alternate 
communication  between  a  and  k, 
and  between  a  and  I.  The  other 
parti  uf  the  machine  nill  be  ex- 
plained in  the  fulloning  deicriptioii 
of  its  action.  Siippoie  the  piston  p 
to  bo  niised  from  iti  present  posi- 
tion in  the  cyhnder,  the  air  above 
it  will  be  conveyed  through  tht 
valve  c,  and  the  pipe  h  into  tin- 
Ti'Bsel  k,  and  lorce  the  water  con- 
tained therein  through  the  valve  I, 
up  the  pipe  oo,  while  air  will  be 
tupplied  (u  the  cylinder  below  thi> 
pinion  tbrouch  the  valve  b.  When 
tlie  piston  detcends,  the  air  will 
pasB  from  the  lower  to  the  uppiT 
side  of  it  by  the  valve  d;  this 
operation  is  to  be  continued  till 
all  the  water  is  forced  out  of  k, 
when  the  two-way  cock  e  must  be 
turned  to  change  the  communication 
through  the  vulve  c  to  tlic  pi|ies  i,', 
and  the  part  of  the  tank  I  at  the 
tome  time ;  the  air  which  was 
forced  into  k  will  be  petmitted  to 
re-enter  the  cylinder  through  the 
pipe  v,  as  shown  by  the  dotted  tines 
in  the  cock  t,  bo  that  no  air  will  be 
required  to  enter  at  the  valve  b 
except  at  the  commencement  of 
the  operation,  or  when  any  of  the 
air  it  ditcfaarged  with  the  water,  or 
otherwise  dissipated.  When  the 
air  is  liberated  from  the  receptacle 
(  of  the  tank,  it  will  be  wain  filled 
with  water  ihroilgh  the  valve  m,  the 
valve  I  being  shut  by  the  pressuri-  uf 
the  water  in  the  pipe  o  o.  During 
this  time,  tlie  water  in  I  will  he 
forced  through  [he  valve  ii  ;  in  the 
wme  maimer  from  ft,  through  the 
valve  t.  The  cock  e  to  be  turned  by  tlie  hand  or  by  the  nuchinery,  aJ^ 
audi  a  number  of  itrukra  of  the  piston  in  the  cylinder  aa  is  niffieient  to  "i^plar 
tlie  water  in  one  division  of  the  tank.  For  machinet  for  r*iaiiig  wu«r,  mi 
Puuri  and  Water  Wokks. 

HYDRAULIC  MAClliNr.S.  Under  this  head  we  propoae  to  node 
■onoua  machines  which  are  al  times  employed  in  lieu  of  pumps  for  raiaiB) 
iLkCfr,  or  which  have  beci,  p'oposed  fur  that  purpose.    The  moat  liniplr,   * 
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rfll,  perhtpi.  m  the  moit  tnciml  (next  to  lli«  bucket  M(!  winJIiM),  it  UioCudilioii 
Water  Screw  nt  Arcliimodrt.  Ii  cuusitti  ot  ■  ntitiilcr  of  wood,  ofabovl  ■  foM 
HI  itiuiiclrr,  nnd  of  iny  liiijtli  >i  nicuurr,  tad  on  thu  B  iMdcn  fift  at  any 
bore  it  wound  from  the  botUini  to  iho  lop.  Wlini  tlie  boUom  ot  \ht  vyliiiiln 
Ktolm  in  llie  «uter  (by  io«ooi  t4  ■  ooiiinion  wind)  haudl*  at  lop,  awl  of  a  pialle 
h  iha  renlre  of  ilt  brue,  which  teit«  in  a  bore  or  «l«p  for  that  purpoH  below,) 
tbe  rediacil  purtion.  u  ihown  in  llie  fbllowiog  li^rr.  occuioii*  the  wmer  to 
enter  lliu  mouili  of  llie  pip*,  acid  ai  by  It*  gnvUj  it  natiirally  occiipiri  ilin 
lowetl  part  uf  tlic  iiipc.  wliil*t  by  the  rcvoliition  at  ifac  titindcr  llie  uHGco  <i( 
the  \»]"-  i<  giodualfy  ekvatvd,  and  ii  diifiriml  porlion  of  tlio  pipe  occtipica  the 
kurvi  p,i»Hloii,  ilni  watff  advonc»»proj;rt»«»oly  along  the  pipe,  alwoyi  oecniiy- 
iiig  the  loneit  porlion  of  tbc  bend*  or  turaiof  tbo  pipe,  until  it  at  length  tcaihei 


^^%i«  l«|i  of  llie  eytiadcr,  and  u  £whamd  into  a  tcbfI.  Hb,  howoevr,  ratiet 
r  bttt  a«iitallquatibijr,althmiglitlia  heiefit  may  b«  indrfinitc;  tbtfcfiire,  when  thii 
■nachixe  it  atti,  it  w3l  b«  bund  eflnblo  to  oarer  iha  wbcle  Mir&re  of  tho 
oylindn'  with  ■  number  of  mpe*  Iwd  oIom  together,  or.  what  it  >  bettor  mcthad, 
and  it  thai  wtiicb  i»  uaually  adopted.  It  to  wind  ■  sumber  nf  apiral  Ibadiori 
round  the  cylinder,  (landinc  out  ftom  it  at  right  angle*  Iik«  the  uaara  ilnud* 
of  a  acrew,  and  eoeeriiig  Uine  bolhcis  With  an  eitcrior  cate  cloaely  CitlMg 
in  <vE<Ty  pait.  Theaa  maebinee  weio  formerly  in  gttM  repute;  hul,  owing 
to  their  liability  to  beoooM  cboked  with  weedi  oimI  tniid,  tbry  are  not  oftea 
ewiployeil  at  prceent. 

The  fiKiiir  eo  p^io  730  i*|ir«*(titi  what  il  called  ibe  bom-dtiim  i  it  ii  fanned 
or  a  numlm  <if  aenienu  paising  fraiu  Ibe  circamforcnco  «f  a  UrBc  iat  oytlnder 
to  iia  oracre.  Thii  alTunfa  in  rany  nxidB  of  rsiaing  wal«r.  'Ilie  nioutli*  <v 
icoopa  by  turai  dip  into  iho  waltr,  and  ai  ihcy  iite  caou  il  to  paaa  up  the  hum 
or  icirnicDi,  until  it  i>  diielurged  into  a  iTovgh  placed  under  the  end  of  the 
axle,  whicli  la  huUow,  end  k  famed  into  a  nambo'  of  tepaiate  rampaTtmenlj, 
each  com  muni  cnlinji  with  one  of  the  homi  ec  MgiDcnla.  One  d:udTuitiif>a 
of  thii  miicKine  u  tliat  ii  raiste  nntcr  n»  highrT  than  the  aile.  and  ii  ibercrore 
only  applicable  in  Bitustioot  wliere  lb«  waltr  li  re^fulrrd  l«  be  ralatd  Ui  an 
incoMderable  height.  ThU  circumalanec  rcndora  it  neoeMary  to  conrtniet  It  of 
double  the  diameter  of  wbeela  that  dWharge  diiir  water  at  their  lopa.  Thii 
machine,  howrrer,  nitght  be  allervJ  to  do  «o  likewfaty  by  renfinlng  iha  aroefn 
to  ncM  Ibe  periptinv  of  the  wheel,  and  diickarittng  tlxen  by  nwani  of  lateta) 
valve*,  lo  be  opened  by  earning  agaliiU  a  contriiance  iixrd  al  tlie  lop  of  the 
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vhecl  f or  tliat  pntpote.  The  Penian  wheel,  reprewutcd  in  the  foBowmgt 
ing,  ii  frM  from  the  defect  of  the  Uit  described.  In  thi«  machine  a  & 
of  rectangular  bucketi  aaaa  are  hung  upon  itrang  piua  6 Atb,  fii 
the  lide  of  the  rim,  the  diameter  of  which  muit  (omeirhBt  excM 
beiRht  to  which  the  water  ia  required  to  b«  railed.  At  the  trhe«l  tun 
bucketi  on  the  tight  hand  deicend  into  the  water,  where  tber  an 
and  return  up  flilt  on  the  left  bond,  until  thev  aniTe  at  the  top  at  k, 
they  itrike  against  the  end  n  of  the  fixed  trongh  at  by  which  thi 
ovenet,  and  tbui  diicbarge  the  water  into  the  trough,  frofai  which  it  n 
conducted  by  pipe*  to  wherever  it  ii  requited;  and  ai  each  bucket  nt 
the  trough,  it  falls  again  into  a  perpendicular  poiition,  and  lo  goea  down  i 
until  it  comei  to  the  water  at  o,  where  it  U  filled  ai  before.  On  each  buck 
•pring  r  which,  at  it  panei  over  the  edge  of  the  trough,  eleratea  tha  end 


bucket  above  thi  level  of  iti  mouth  to  at  to  diicharge  the  whole  of  the  ' 
into  the  trough.  Theie  ipringi  are  likewiie  uieiid  in  preventing  the  conm 
of  the  bucket!  againit  the  trough.  Thii  machine,  a«  well  at  the  hom-drui 
frequentiy  driven  by  meant  of  floata  attached  to  the  oppolite  tide  of  the  ril 
The  Hunnrian  machine,  to  called  from  it*  having  Wn  emiiloyed  in  d 
Ing  a  mine  m  ChemnitCj  in  Hungary,  produce!  ilt  tctioo  by  ue  condent 
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fit  a  conflncd  pdClian  of  uir.  proilueed  bytb«  detctnt  «f  aliichcoliniiil  of  «a(rt 
contained  III  u  [><]ifi  aiid  ihcnfora  aou  with  a  lont  prapottiMUM  to  llw  weight 

orRiirti  column.     It*  grncrnl  fortn  i«  iltavn  ia  tlw  ansModcnt,  by  whidi  it  will 

jtppnu  (hat  it  ii  nn  exceedingly  limple  aad  iweful  maehnu,  MumUi^g  of  nuwy 

|tnodillcationia))d(i]>p]lcalii>n*i  bul  il  nn  b*  u»m1  only  in  killjr  eouatrio^  or  iltna- 

Uon*  'hero  tlie  laarco  of  valet  by  wblch  il  ii  to  be  vorked  u  oi  mudk  above  the 
ip  of  (li«  wril  01  ilie  vtier  (o  bo  niied  i*  luidMnutb  it.  la  lUi  faun  a  b 
ippoud  to  hr  n  will,  or  i!i«  «\i§tl  of  u  niaa,  Cram  th*  botMn  of  whioli  it  ■• 

■Mcooary  to  raiie  ih*  nutcr  Uanding  al  loo  levd  ik.     «  o  i*  the  lUrTao*  of 

the  gT«und  at  the  top  of  the  «rdl  or 

iluft.  *i  whUb  tb«  diuhar^  wtttr 

malt  hnvo  an  ^partuaity  or  Mcaping^ 

fitheT  by  nioning  lo  wnle,  or  being  oon- 

vcrled  totoinn  utcflil  piirpou;  aai  li  it 

the  ipring  or  other  elcTatcd  Murce  from 

whoEicp  the  (Upply  of  vtttr  for  worii&g 

(he  mnctiiae  may  be  obtained.    The 

machine  iwJf  oou^U  of  threo  dtttrm, 

obMi*.  or  re*«rT0ln^  two  of  wUoh  at 

e  and/mu«C  be  nwde  rtry  itronx.  and 

ptrfecdy  air-lJght,  whilv  (Iw  third  at  <I 

may  be  weaker,  and  open  at  the  lop,  m 

it  ii  merely  for  ooUpcuug  and  nloiaiBg 

the   tpriiiu;,    rnin,  or  »ilii>r  w«ur  tot 

working  tne  machine.  The  lowett  eleee 

tHimt  or  rettfrvoir  «  mutt  b*  eunk  b^ 

low  (ho  nurniiR  b  &  of  the  water  In  tbe 

■baft  or  well  a,  but  inuit  not  come  into 

oootaot  with  it*  botloin,  oiherwiM  ibe 

water  would  bo  pce*eatcd  enleiing  llw 

cheat  br  the  vafvo  f,  wMoh  open*  tn- 

w«di  lor  It*  adininiao.   An  open  pipe 

h  k  jHMM  from  W7  near  the  bonom 

of  thia  cheit,  tliroujh  it*  topt  tn  en  air- 

light  iRoniMT,  end  procaoda  apwanb  In 

the  ahafl  oi  far  at  the  nitface  of  tho 

CTound,  whrr«  it  bendi  ')*«r  to  deliver 

lb  water,  oi  at  A  e.  Another  open  pipe 
i  i,  whidl  may  be  of  rather  inuller 
dimendont  than  the  tait,  pruewda  frcm 

the  top  of  the  lon-cr  cbeit  <  In  Ter^ 
nenr  the  top  of  the  aecood  cheat/;  and 
a  thidl  ]>ipc,  kl,  ol  tlie  fMoe  capadtjr 
M  the  fint,  procetd)  ftom  my  Mar  Ilia 
bottom  of  the  leooiid  olooo  oheat,  up  to 
the  bolloni  of  the  higfa  reeervoir  d^  but 
hot  a  cock  or  valTe  M  ^  by  which  it  can  ooeatlonally  be  ibnt  or  opened,  A 
ouck  or  valve,  of  large  dimmuout,  i«  oIm  fixed  al  Oh  by  wMdi  tbe  atlKn^ 
ohMt/can  be  tmptioiTof  ibi  water,  and  a  ainoller  ooek  u  fizod  h^her  up,  oaal 
•I,  for  diochorging  iti  air.  To  act  ibe  machine  !a  eelion  nothiof  more  U  neecs> 
lory  than  to  ohul  the  eocki  J  and  e^  asd  ojwn  tbe  rack  ■,  from  which  the 
idr  nrvTiouily  eoMaiaed  in  the  low«e  ebeM  irill  ewue,  and  ib  place  wiD  h» 
fflled  up  bv  the  warn  1 1^  which  will  poM  tfanxigh  ibt  tbI*«^  tmiU  tlM  chtet 
<  la  eoapletely  Uled.  Thai  iaut,  tke  tk  cook  «  ■*  to  be  •but,  and  the  water 
eoek  t  OMMd,  wbta  a  eolunMi  of  water,  eqoal  to  the  fall  height  and  pree> 
(ure  of  the  oiilcni  i^  will  roih  down  the  pipe  i  /,  and  br  flUing  the  chett , 
will  expti  II*  otT,  which  baa  na  other  opportunily  of  eempinjt  but  by  iIm  e|wn 
pipe  i  i,  down  which  it  will  pa«^  and  pradoeo  a  pretMre  on  Uie  eurAce  ti  the 
water  in  the  lower  cbeet  aqwl  la  the  entire  bei^M  of  the  colann  t  /;  and  iha 
thai  thrown  bio  the  chctt  t,  Ufaig  Ui  a  cundenaed  elate,  will  6mn  the 
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w>t«r  preTiouilr  in  that  cheat  up  tha  pipe  kk,  ftom  whence  it  villi 
chargGd  at  c.  The  lower  chnt  >  will  now  be  filled  with  air,  while  the 
ihett/will  be  occupied  b;  water:  therefore  tha  cock  I  muit  be  iha 
that  Bt  m  opened,  when  the  whole  ot  the  water  from  /  will  be  diteb«i 
e,  and  will  give  the  air  in  i  an  opportDnity  of  retnming  again  into  /  tl 
the  pipe  ■  ■ ;  and  ai  the  air  from  t  ocape^  Ita  placa  will  be  ocenp 
a  new  choKe  of  water,  which  will  riie  lluxiugh  the  valve  g,  and  aff 
the  lower  chest  ;,  and  prepare  it  far  a  tecoad  duehai]g«.  All,  tbi 
that  is  neceuary  to  keep  [he  machine  in  action  ia  to  open  the  co^  I 
alternately,  that  ia  to  lay,  to  keep  the  cock  J  open  aa  long  a*  ■"t  vate 
from  the  discharging  pipe  at  h  c,  and  a*  toon  at  the  efflux  ceaaea,  to  il 
cock  ',  and  open  m  (o  diacliarge  the  water  Ironi/,  and  permit  the  lows 
to  fill,  which  will  be  effected  whenever  water  ceaae*  to  flow  fium  m,  Tl 
m  rauit  then  be  ibut,  and  I  opened,  and  M  on  altemately,  which  m^  ai 
done  mechanically,  and  without  luperintendence,  bj  uaing  a  part  of  the  in 
water  from  d,  or  that  which  hai  been  ducbarged  from  A  c,  and  which  i 
emptoyed  to  turn  a  small  water-wheel,  or  to  fill  two  amall  ciitema  in 
floats  are  made  to  act  Mr.  Jolio  W.  Boswellderiied  acontnTanceforaM 
thia  same  purpose,  which  will  be  found  fully  detailed  in  the  aecoud  vol 
Dr.  Gregory's  excellent  Treatiu  on  Miekma,  where  thia  aiinple  "'i^ 
described  under  several  forms  and  modifications.  It  must  not  be  auppM 
filling  the  middle  vessel  /  with  water  will  diicharge  the  whole  of  the  wata 
i  t,  otherwise  disappointment  in  its  effects  will  ensue ;  becauae,  although  i 

'  nearlyincompressible,  air  is  highly  elastic,  and  the  air  in  e  will  be  comprcM 

\  less  than  ita  natural  bulk,  or  will  be  condensed  with  a  foKe  cquivaleat 

pressure  of  the  perpendicular  column  of  water  k  h,  which  it  haa  to  orei 
and  as  atmospheric  pressure  was  shown,  when  (peaking  of  the  piunpa 
the  second  boad  or  division,  to  be  only  equal  to  the  support  of  a  cch 
[  water  about  33  feet  in  height,  so  if  we  imagine  this  to  be  the  height  of  tl 

1  ;  h  h,  that  column  of  water  would  require  one  of  double  atmoapSeric  el 

'  to  support  it,  and  hence  the  air  in  e  will  be  condensed  to  half  ita  former  « 

I  and,  therefore,  discharge  but  half  the  volume  of  water,  although  f  aho 

completely  filled.  Dr.  Gregory  further  dcscnhea  a  curious  phenomenon 
takes  place  in  the  working  of  thia  macliine,  and  which  never  faila  to 
Rurpriae  in  the  ilrangert  wno  visit  it,  and  to  whom  it  ii  usually  shown, 
is,  nben  the  efflux  at  Ac  has  stopped,  if  the  cock  «  be  opened!,  the  wati 
air  rush  out  together  with  prodigious  violence,  and  the  dropa  of  wal 
changed  into  liail  or  lumps  of  ice,  iuuing  with  such  force  aa  frequently  to 
;  I  a  hat  if  held  against  them,  like  pistol  bullets.     Tliis  rapid  congelation  i 

malkable  inatance  of  the  general  fact,  that  air,  by  suddenly  expanding,  gei 
cold,  its  capacity  fur  heat  being  increased. 

The  Water  Ram,  or  Bilitr  Hydraulimte,  as  it  was  called  by  ita  ini 
M.  Monlgolfier,  of  Paris,  ia  a  highly  useful  and  dmple  machine,  tor  the  p 
of  raising  water  without  the  expenditure  of  any  other  force  than  that  wl 

Eroducedby  the  momentum  or  moving  force  of  a  port  of  the  water  thi 
e  raised.  I'he  effect  of  this  machine  depends  entirely  upon  moment 
the  new  quantity  of  force  that  is  generated  whenever  a  body  is  put  into  n 
and  the  effect  of  this  is  so  greet  as  to  give  the  apparatus  the  appeara 
acting  in  defiance  of  the  established  laws  of  hydrostatic  equllibnum  ; 
movine  column  of  small  height  is  made  to  overcome  and  move  another  c 
much  tiighcr  than  itself.  I'he  futmand  construction  of  the  hydraulic  ram  ii 
in  the  figure  on  the  next  p^e.  Suppose  o  lo  represent  a  reservoir,  or  tlie 
of  H  BjHing,  which  is  continually  overflowing  and  tunning  to  waste  by 
of  a  channel  p  few  feet  lower  than  itself,  as  at  the  level  une  pp.  Inat 
permitting  the  water  to  flow  over  the  sides  of  o,  let  it  be  conducted  to  tlii 
of  p  p  by  means  of  pipes  q  g  connected  with  the  side  of  tlie  reaervoii 
termmating  by  an  orifice  r,  in  which  a  conical  or  other  valve  s  is  placed,  a 
be  capable  of  effectually  closing  the  pipe  when  such  >alve  is  drawn  upward 
an  adjustable  weight,  ^ed  on  the  spindle  of  the  valve  t,  by  meant  of  whi 
valve  is  kept  down  and  open ;  any  water,  therefore,  that  Is  in  the  ciattsn 
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ow  down  lb«  pip*  q  J,  u>d  «M»pe  U  ih*  oriiioo  r,  m  Imm  m  iha  trItw  rtntitu 
Dwu  i  but  the  inMuil  il  ii  nisnl  mid  >l>ul.  M  ihdUod  of  the  wntrr  U  tuipcaded. 
Iiut  tiiukicd  Ibe  ariljinuiiMil  of  Uio  w«isbt  I  muM  take  pW*.  *ad  by  addi^^ 
,  ut  lulxtacllng  fton  It,  it  niM  b«  mM»  JuM  ao  litMy  •■  lo  b«  eapaUo  of 
jikiiig  et  farcintr  it*  waj  downward*  agaititi  the  uptmd  pnamirr  of  tbi  walw, 
bi  force  of  ohich  vill  depend  upon  th«  pefpwidiniW  dliunee  t*om  the  turiaeo 
jf  Uie  vatcr  iii  o,  to  iu  poial  of  ducbtrgf  at  r  (r«pteHntod  by  the  duMnl  linv 
I  *) ;  conw^icotly,  if  iJie  talva  *  b«  raiwi  by  the  band  or  o^irrwiM,  all  uioEiun 


of  tbc  vftUt  in  the  pipe  f  o  will  ceaie,  but  the  inMaai  the  valre  ia  nl*a>«^  tt 
wUI  Ul  down  and  p«rmil  itin  water  to  r*c*pe.  Tbo  water  by  It*  notian  aoawrta 
inowentum  and  new  forcr,  and  toiMequently  ia  no  lonnr  equal  to  die  ocduaiB 
0  n  to  which  the  valve  hiu  been  adjuiled,  but  it  tupcnor  to  it.  by  which  it  h 
enaUed  Iu  overjiowrT  the  rcfletance  of  llie  wei);lii  f,  and  it  <«iTic«  the  *aln  up 
with  it.  and  eM«f«  llin  oriflcr  r.  Thii  i*  no  tooDrt  don*  tikan  the  water  u 
eenatmined  l«  become  aj^nin  ataiionary,  by  which  the  moraentuai  i)  loii.  and 
lb*  ralrv  and  weluhi  a^iii  heminr  •ii]>erior,  and  fall,  ibui  r««pen!ng  the  oiifice, 
and  prrmiltinic  the  waier  to  flow  again ;  and  m  the  preMire  of  the  water  and 
the  wviKhi  of  fli«  tbJvi  each  nlleniatety  prepotiderate,  the  valre  ia  kept  in  a 
eonatanl  ilato  of  vibralion.  or  of  ojifning  aivd  ibnttinjt.  wilh«nt  any  extamal  aid 
wbalerer.  Such  ti  the  principle  upon  which  the  motion  of  the  water  in  the 
pipe  yv  ia  pradueodi  but  the  moiloa  p'nrrnml  cannot  be  inttantly  anoihltated  j 
and  il  b  not  only  of  tulEcicDt  power  to  riiie  tlie  val>e  ;  but  likewiaa  to  Utrtt 
open  the  lower  end  of  the  pip*  f  y,  ubUm  a  euflicleni  vent  be  provided,  bj 
WMth  thia  accumtdated  totn  ran  otcapo.  Aecordin^ly  a  aecoiM  valve  u  ia 
placed  near  the  l«wer  end  of  these  pepee,  and  ia  made  to  open  npwardt  into  an 
air  vowel  k,  wtlli  a  diKhanloj  pipe  x,  eind,  eonoequenily,  whenercr  the  valve 
*  M  doted,  the  water  which  woold  olIieiwiM  have  iowed  fteon  tbe  otMoe  r 
now  openi  the  valve  u  and  enten  the  air  vencL  unlil  the  ipring  of  the  eon- 
laiMed  air  overcome*  the  (jradually  docrcaain^  force  of  the  momMtHM,  when 
the  vaWe  a  cloeea,  and  that  at  (  openi  to  permit  the  water  to  oako  b  atcond 
blow  or  piibaileai,  and  in  iliii  wa^  the  actlen  of  tha  machine  continue*  iin- 
ceaAgiy.  wiihcmt  any  cxiettial  aid,  ao  loof  a*  it  ia  aopfiiied  with  water  and 
rmuini  in  repair.  A  nnaU  ninoi^  otrtain  ia  neciraaiy  for  thi*  moclun*,  aa 
the  water  at  e  ahould  b*  kept  at  one  Mmitant  eicratien  lo  enanre  the  perftction 
of  ila  action.  A  nuteh  greater  quonlily  ofwaler  likewite  caemeaal  thooeiflcer 
between  the  pnhatiana  ibian  can  be  raited  in  the  detlvery  ppe  x,  parikniarly 
if  il  extend  to  an*  eantademUe  hewbt,  for  the  comparative  qoantity  of  water 
diacharfpsd  ihrouKh  «,  and  patmilted  to  tnn  to  wait*  M  r.  mMt  ahrayt  dcwnd 
iipon  the  rptpeclm  peipradirular  b«i|tbti  of  the  pmdu  oehnMi  o  o  and  the 
dolivfied  or  Tettaling  eolanui  ir  «,  and  the  lapidily  of  lEe  Hilntiant  will  like- 
wite d«]M>id  upon  lb*  aame  eiteuanuancni'  Mr.  M  i1lin|;len,  Aom  wheee  £fiii'tt  r 
vf  Nabrrtt  Phii—aflaf  the  ^ovc  deetription  ia  taken,  and  who  hat  erecii'd 
*e\-vTal  of  iheea  nuclune*  in  differeal  paru  ef  EntUnd,  which  gave  great  Mtl» 
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fiM^ion,  in  order  lo  ihow  tlwir  efSeaej  givm  the  toBawmg  partknlm  of  m 
vhich,  •!  the  time  when  he  wrote,  had  beni  h)  comtaat  lue  fiir  alMnt  tws  n 
The  meiTiHr  o  ii  a  bsun  of  about  10  feet  tqnare  and  2  feet  ileca  na 
partly  in  limeitone  rock,  and  partly  in  brickwork,  the  Mipp];  of  water  bi 
from  a  nalural  spring.  The  iiipe  gq'mal  cut  iron,  14  yard*  loiv.  end  !  iad 
in  diamcIcT.  The  piece  at  the  end,  coDtaining'  the  air  tcwlI  and  the  Talniv 
about  fifteen  incheilone;  theviilvei  I)  inch  each  in  diuneler,  and  made  of  In 
coiilenia  Dftbe  air  veBsel,  about  1  gallon.  The  height  from  the  nu&ceof  then! 
al  0  lo  ill  point  of  dUcharge  at  r,  ji  6  feet  4  incbea,  meaaured  peneudicuU 
'Die  delivery  pipe  x  is  of  lead,  I  inch  in  diameter,  andproceeda  horizontalljud 
the  ground  1  (H  feet,  and  then  riioi  perpendicnlar^  to  the  heigHt  of  M  ft 
3  inchei  above  the  diacharge  valve  at  r,  where  It  dekTera  the  water  bto  a  l«; 
cistern.  The  water  ia  thu>  raised  47.1 1  inchei  above  the  aurfaee  of  the  ni 
whicli  aupptiei  it,  and  ihii  by  a  fall  of  only  6  feet  4  incfaea.  So  cimunilaiia 
the  valve  i  tnakei  about  50  vihrationa,  or  opens  50  timea  in  «  nunnir,  whn 
loses  about  two  quarts  of  water,  and  inject*  nearly  a  quarter  of  k  pint  ints  t 
elevated  cistern  at  each  pulsation  J  the  water  lost  Deing  to  that  which  it  im 
nearly  as  17  to  1.  This  ma^  appear  a  small  quinlity  of  water,  Init  whoi  il 
recollected  that  the  machine  u  at  work  night  and  day  (unleaa  jnirpoaelj  stoppsi 
and  furnishes  six  quarts  of  water  every  minute,  this  will  be  found  to  be*  Mm 
adequate  to  a  very  large  household  establishmenL  The  conatmctiim  m 
described  ia,  however,  incomplete,  as,  owing  to  the  mutual  incorporalioo  wU 
takes  place  between  air  and  water,  the  auccessive  qoantitiea  of  water  that  s 
impelled  into  the  air  vessel  would  soon  absorb  the  whole  of  the  air  cobIud 
in  It,  and  it  would  cease  to  afford  that  elasticity  which  ia  indiapenaabte  to  li 
worliing  of  the  machine.  This  ww  discovered  in  France^by  U-  Moatsalfii 
who  added  on  improvement  to  the  machine  by  introducing  a  very  wnall  Aatfi 
valve,  opening  inwards  into  the  lower  part  of  the  air  veMcI,  but  kept  ahntln 
small  spring.  This  is  shown  in  the  separate  shaded  figure  above  the  a 
described,  and  represents  an  improved  form  of  the  air  veiaeL  Tbi*  valve 
self-acting,  and  efieetually  prevents  the  escape  of  any  air  or  Water  fnm  thei 
vessel ;  tut  when  the  water  is  thrown  back  by  the  shutting  of  the  wain  i, 
produces  an  instantajieoua  vacuum  at  the  end  of  the  pipe  f,  upon  wfaieH  i 
shifting  valve  opens,  and  admits  a  sufficient  qoaatity  of  the  external  air  ■ 
the  air  vessel  to  keep  il  constantly  replenished,  and  by  this  simple  additiaa  ll 
water  ram  is  iindercd  cantinuous  in  lU  action. 

The  cut  on  page  725  represents  a  machine  for  raising  water,  the  inveolMH 
Mr.  Rudolph  Cabanal,  engineer,  of  Melina-place,  Weatminitei^rood.  It  m 
sists  of  a  series  of  troughs  fixed  one  above  another  in  a  frame-work,  audi 
inclined  in  contrary  directions  that  each  trough  is  united  at  one  of  ita  enda  wi 
the  trough  next  below  it,  and  at  the  other  end  with  the  trough  next  abon  i 
Tlic  lower  part  of  thii  frame-work  forms  the  segment  of  a  circle,  and  res 
upon  a  horizontal  plane  ;  lo  that  with  a  very  slight  impulae  the  who 
machine  is  put  into  a  rocking  motion ;  the  lowest  trough  i*  thereby  made  to  d 
at  each  oscillation  into  a  reservoir  of  water,  which  enters  the  traugh  thmiH 
valves  at  the  bottom ;  these  openiug  only  upwards,  the  water  cannot  return,  i 
the  next  oscillation  raises  the  end  that  was  before  depressed,  the  water  TUl 
along  the  trough  to  the  opposite  side  of  the  macliine,  where  it  ia  diaehargf 
into  the  depressed  end  of  the  trough  above  it ;  from  this  second  trough  it  ia  i 
the  next  oscillation  thrown  into  the  third  trough )  then  from  the  third  to  tl 
fourth  at  the  following  oscillation :  in  like  manner  it  ascend*  each  trough  nii 
ceasively  by  the  alternate  rocking  of  the  machbe,  until  the  water  ii  raiaad  u 
discharged  at  the  required  height.  A*  the  number  of  trcugh*,  uid  the  heigl 
of  the  machine,  will  depend  upon  (he  attitude  to  which  it  is  required  to  rail 
the  water,  and  as  three  troughs  will  show  tlie  arrangement  and  the  action  i 
the  machine,  as  well  as  a  greater  number,  wc  have,  accordingly,  reduced  e) 
diagram!  to  the  exhibidou  of  only  three  i  these  are  shown  at  a  be,  .fia. 
attached  to  the  framing  eee«e,  with  its  curved  segment  d  resting  upon  i 
horizontal  plane  p.  It  is  necessary  here  to  notice  that  the  frame-work 
double,  that  is,  there  are  the  same  parts  on  this  side  the  troogli  a*  are  nbam 


HYDRAyi.IC  MACIIIKES. 


7a.l 


«.  1  on  (In  oppotito  >ii]«,  trhich  ai[l  he  bMMr  lusdOTMood  <a  ntttmat  lo 
I  j^.  'i,  wliote  an*  aide  of  tb«  |g«nll(kigrun  mulud  <  (h  in  fl/.  I), 
-- U  whb  the  oppoalu  M»  mwkvd/    N««  it  will  be  evidtst  lliit  when 
^^^^mmt  end  mrkra  tottha  lr«a|!h  «  b  dtfwoitd,  ii  «tll  dip  Isu  tkc  rtao' 
■vmr  s,  and,  b;  ilin  opcninE  of  tlie  ralva.  hmIt*  the  «ai«r  M  •faawn;  lb* 
nvenc  motion  of  ilic  machiat.  by  wblcli  ih*  end  ■  i*  dcpreucd,  Iken  c*um> 


b*  water  to  nu  ilong  a  tnto  C:  mA,  at  tlw  n«xt  ofolbtitia,  frwn  t  to  c;  and  m 
on  into  anv  nvinWr  o(  (roiight  in  wiecawton.  In  th*  pUii,  /^  3,  but  two 
troujlii  could  b«  ahowu ;  llicu)  arc  Aft  lowMt,  all  At  olbvn  being  of  ihv  naaa 
ihapc :  J  t  U  the  dcpttaiid  end  cf  a^  thoving  fti  long  flip-valrM,  and  that  ilia 
wntct  runi  fmn  an«  (o  the  ocImt  usdn  Uie  panlUon  thai  •Prm*  to  divide  them. 
The  end  m  bftine  dcpn^rJ.  ibn  vatrr  flovi  in  like  niuinn  Into  the  double 
chamber  ot  ft,  and  fton  ft  it  ia  diachargcd  bto  e,  «1iich.  being  abova  ft,  eannot 
be  ahown  io  thu  ntu.  To  (be  (bd*  at  ra«b  trough  aa  Inclined  plane  or  beard  ia 
fixed  to  jitevent  lue  waWr  from  ipUahiBg^  ovei  it  { tboan  aM  ahown  at  ft  A  uadrr 
die  truuglu  aft.  Contrivance*  of  this  uad  an  dtMriM  in  nMNi  of  lb*  M 
writen  uHin  bydnulic* ;  and  in  Ftan<«,  wb«r«  ihey  an  known  at  tba  "  water- 
balance,    teveral  cutioua  eonatrucliona  ha* ft  b«en  inveBttd. 

A  piitftcit  wai  takto  by  Mt.  A.  Bcmhard  for  a  noi'el  mode  of  ruling  water 
bjr  the  kial  aelSon  of  exhoualjuii.  almoapberic  prmur^  heat,  and  condanMtiaB, 
to  •  htig^t  exceeding  filly  feet,  willi  ibe  new  of  applying  iIm  (all  from  that 

<a 
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height  u  ft  moUTB  pow«  tea  irapelliiig  inscluiifliy.  Hie  water  to  W  wt 
tutm  ill  level  into  a  eiitem  contijruaui  to  tfae  fauadatioii  of  a  laige  IxhIf 
&om  tlie  latter  proceedi  downwaHi  a  curved  pi^  dipping  into  the  diten 
the  top  of  the  boiler  there  i>  another  pipe,  wUch  leads  ahortty  into  a  <i 
pipe,  upward  of  eighty  feet  in  height,  which  (ha  patentee  ternu  the  U 
OKending  pip*-  f  o  pinerve  the  temperature  of  the  fluid  in  this  pipci  the 
moFt  poniun  of  it,  to  the  extent  of  30  feet,  ii  inclosed  in  the  bnc&  flue 
furnace  chimiiey ;  hence  it  ii  incloaed  \a  an  inu  funnel  pip^  which  Ton 
Tcmniiider  of  the  Sue  to  the  top  of  the  huilding,  which  is  a  pjntmidd 

'  j  100  feel  high.     Near  the  top  of  the  tower  ii  a  refki^enttny,  fbrrncd  bf  i 

;  t  ciuui  atTangement  of  two  tien  of  pipe*  placed  honcantally  in  a  teooSa 

into  theie  pipe*  the  liot  water  in  the  oiccndii^  pipe  (which  hen  tennini 

;  '^  branching  off  from  the  flue)  ii  dliichBT|cd.     Throughout  the  refrigerstot; 

.  \  and  lurruunding  ihe  pipei,  a  current  of  cold  air  li  continually  pasaiiig; 

brought  from  the  loweit  part  of  the  building  through  a  large  tube,  and  i 
charged  through  another  proceeding  from  Ihe  top  of  the  refrigeraton 
extending  to  25  feet  above  Ihe  altitude  of  the  tower,  to  cause  a  strong  dn 
The  tETect  of  this  current  of  air  ii  to  cool  the  hot  wster  distributed  in  iti 
froin  the  lower  tier  of  which  it  nine  out  and  deecend*  a  verticsl  pipe  36  I 
length,  whose  lower  extremity  ii  turned  up  and  innneried  in  a  datera  of 
to  teal  it  from  the  air ;  thil  pipe  the  patentee  calli  the  cold  xtUer  daa 
piptt  the  upper  end  of  it  communicatet  with  the  exhauating  pipe  of  : 

Sump,  which  i*  lued  in  the  fitit  place  to  obtain  a  partial  vacuum  in  the 
eicribed,  and  aflerwardi  to  abilract  the  ail  diien^aged  front  the  hot  i 
during  the  progreu  of  the  aperation.  The  reader  will  now  perceive,  tt.^^ 
the  Exhauating  proceii  ii  nearly  completed  by  the  working  of  the  aii^pumj 

Cresaure  of  the  atmotphere  will  force  the  water  out  of  the  cistern  on  (he  1 
:ve]  up  the  curved  pipes  mentioned,  into  the  boiler,  and  filling  the  sann 
water  will  riie  up  the  vertical  [hat  mattr  atcendhig)  pipe,  proceeding  fau 
top  of  the  boiler  to  the  height  of  about  30  feet     Thia   being  ^ectei 

Eitentee  laya  that  if  heat  be  now  applied  to  the  boiler,  the  water  will  th 
e  made  to  riae  5i)  feet  higher  into  the  refcigeratoty.  Here,  being  diatri 
in  Ihe  imall  pipei,  it  ii  cooled,  and  deicends  to  the  cold  water  ^pe,  wheni 
preaiure  of  the  column  of  water  being  greater  than  that  of  the  atmoephen 
water  will  run  out  over  the  ciilem,  and  will  continue  to  do  ao  nntU  the 
libiinm  ii  reatored,  which  it  ii  the  object  of  the  paleotee  to  prevent  and 
obtain  s  conataut  power  by  the  &I1  of  Ihe  water  from  the  cistern,  Havil 
far  explained  the  object  of  the  patentee,  and  the  principle  upon  whlc 
intends  to  operate,  we  ahall  now  describe  the  apperatua  more  particularly 
reference  to  the  engraving  on  the  next  page,  which  ia  merely  a  diagrani  o 
apparatua,  aa  coDipletedrawingsof  itwould  requireaeveralfigures.  aarepv 
the  walli  of  the  building;  hcde  four  floora  in  the  tame;  /  the  re&igeiB 
which  communicates  with  the  hot  water  aacending-pipe  y ;  kki»  the  aiiw 
which  receives  its  supply  at  i,  and  after  blowing  through  the  raftijjeia 
escapes  by  the  tube^,  which  extends  25  feet  above  the  tower  (but  is  ahowi 
want  of  room,  a*  braken  off)  \  Ihe  water  in  the  refrigeratory  is  prevented  : 
returning  by  the  intervention  of  a  valve,  and  after  being  cooled  in  pai 
through  the  series  of  pipei,  runs  down  the  pipe  k;  at  I  is  tlie  air-pump  will 
pipe  n,  which  couiiecti  it  with  Ihe  top  of  llie  pipe  k,  through  tne  uediui 
which  the  other  P'P^  sre  exhausted ;  ;  is  the  reservoir  which  receives  the  < 
upon  the  natural  level  by  a  channel  aa  at  r;  Ihe  operation  of  the  air-p 
cauiei  the  water  to  rise  up  the  pipe  t  into  the  boiler  t,  thence  up  the  pipe 
high  as  the  dotted  line  «,  oAer  which,  beat  being  applied  to  the  boiler  l^ 
furnace  e,  the  hot  nnter  rises  to  the  refrigeratory.  About  midway  of  the 
g  there  is  a  ttuffing-boi  at  one  of  Ihe  junctures  to  allow  of  the  expansion 
controctluii  of  tliv  uielid  by  change*  of  temperature.  The  pipe  g  u  ahowi 
eileiiding  vertically  through  thelnick  chimney  up  to  w,  thence  thnnigh 
flue  z  to  the  box  y;  hence  it  proceeds  'to  the  refrigeratonr,  and  the  flue- 
takes  a  bend  a*  at  r,  and  proce^t  to  the  top  of  the  building.  To  prove 
truth  uf  the  principle,  the  patentee  erected  an  appanilu*  on  a  conaiderable  i 
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I  Uio  Kmt  Kmi,  mat  PerklMm,  but  (li«  mull  wu  ■  amflUtt  ftOnni  nd 
*vn  hud  it  been  pnclinUr,  wt  dgubl  tiiwli  wheiliM  it  wduU  tun*  Um  w 


wotMinicBl  Diode  oTnuiajc  water  lo  tliU  liei^hl,  wben  vc  coniidn  Ihe  fuel  that 
nuut  be  vxpended  to  nits  the  Icmpcnnm  olwa  weler,  uid  ibe  powt*  r«qiureil 
to  work  llie  ■Ir-iiiuiip. 

UYOHAUlJCUN,  oi  WiTtii  Omih.  A  mnnul  iarinwoil  M*0d  upm 
b;  wtur :  ibe  InTttttiou  of  wlikfa  It  »ld  to  b«  «r  Ughu  ■Mllquiqr  ibn  ihu  cf 
tMwMdorgHi. 
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HYDROHETEB. 


HTDRIODATES.    Sdb  eanniitiiig  of  hTdiiodie  acid.  comVimti 

pTopoitioD*  with  oxidN. 

HYDROCHLORIC  AC[D.    A  eompouiid  of  chlorin*  and  Mt 

HYDROCYANIC  ACID.     Prunic  mcid ;  which  aee. 

HYDRODYNAMICS  treaU  of  the  mechHiiul  properties  of  flnidi 
It  it  usually  divided  into  hydroatalici,  which  exi^aini  the  preum 
Ubrium  of  liquidi,  audi  m  nil,  wbI't,  &c.  ; — Hydraulic^  which  no 
Uwi  and  eifeeli  rciulting  Ironi  the  mutioni  of  liquids ; — mud  ftiwim, 
doctrine  ofpliulic  fluidi  or  gues,  ai  ■tewn,  air,  ft& 

HYDROGEN  GAS.     See  Cn  eh  lira  t. 

HYDROMETER.  An  inalnintenl  for  uccrtaininr  the  apedfie 
diHerenl  liquid*.  The  moit  common  deacription  of  ifaeae  iintrume 
of  a  hallov  ball,  of  eitliirr  metal  or  gluii  capable  of  floatinf;  in 
liquid,  Biid  having  iwo  stemi,  the  lower  one  terminating  in  a  weigl 
that  the  instrument  tnay  float  willi  (he  Item*  upright,  and  the 
(which  ia  of  the  laiue  diameter  lUrouchout),  being  frradualrd,  to  ahi 
iitf  of  the  fluid  by  the  depth  to  which  it  sinki ;  ai  the  heavier  fluic 
up  the  inslniment  more  than  luch  ai  are  lighter.  In  thia  way,  ho 
clear  that  (he  item  muit  be  of  conuderable  thicknen,  in  order  ilial 
ment  may  have  an  exleniive  range,  in  which  raw  the  amaller  diffem 
uty  will  not  be  perceptible.  To  obviate  thia  imperfection  vnrioui  c 
have  been  rcaorted  to ;  one  of  the  moit  common  of  which  it,  to  ci 
inntniment  aa  above  dcicribed,  but  with  a  very  alender  atfin,  whicl 
into  100  equal  parta;  and  to  provide  a  number  of  tnorable  rinirs,  < 
weight,  any  one  of  which  bemg  alipped  over  the  ttem,  when  the 
float*  in  dilidlled  water  with  lero  on  the  ttem  at  the  turfaca  of  the 
cauae  it  to  deacend  until  the  top  of  the  wale  be  at  (he  turface ;  and 
ia  estimated  hy  tlie  number  of  weights  required  to  hrinj;  the  lower 
■rale  below  llie  surfai^e,  minus  (he  number  of  diviaioni  of  the  scale  wl 
above  the  surfBcc.  liut  the  method  of  Fahrenheit  ia  both  limplei 
acGiiratc.  The  hydrometer  of  Fahrenheit  conaiits  of  a  hollow  I 
counterpoiie  below,  and  a  very  slender  atem  above,  terminaling  in  a 
Tlic  middle  or  half  length  (the  atem,}  is  distinguiahed  by  a  fine  line 
the  instrument  is  always  immersed  up  to  this  line  by  placing-  weii 
titlle  dish  above.  Then  as  the  part  immersed  is  conitanlly  of  ^he  aa 
tude,  nnd  the  whole  weight  of  the  hydrometer  ia  known,  this  laat  wc 
tu  the  weights  in  the  dish  will  be  equal  to  the  weight  of  fluid  displai 
(he  grsvily  of  water  be  repretenteil  by  1000,  and  the  weight  be  di 
thouauudlh  parts  of  the  weight  of  the  instrument  when  it  ainka  to 
of  (be  stem  in  distilled  water,  the  number  of  weights  required  t< 
initrumcnt  to  the  mark  on  the  stem  when  floating  in  any  fluid,  adi 
weight  of  the  ins(rumcn(,  or  10(10,  will  represent  the  specific  grm 
fluid. 

The  engraving  on  the  following  page  represents  an  inatniment  for 
ing  ipecilic  gravities,  invented  by  Dr.  Hare,  Profeasor  of  Chemial 
University  of  Pennsylvania.  This  instrument,  to  which  the  inventor 
the  name  of  Litrametcr,  owes  its  efiiciency  to  the  principle,  that  whe 
of  different  liquid)  are  elevated  hy  the  same  preaaure,  their  height! 
inveriiely  as  their  gravities.  Two  glass  tubes,  of  the  size  and  bo 
employed  in  barometers,  are  made  to  rommunicate  internally  witli  e 
and  with  a  gum  clastic  bag  0,  by  means  of  a  brass  tube,  and  two  i 
the  same  melal,  into  which  (hey  are  severally  inserted.  The  braaa  ti 
nates  in  a  cock,  in  which  the  neck  of  (he  bag  it  tied.  Between  the 
the  glass  tubes  there  is  a  tube  at  right  angles  to  an  opening  into  tl 
connects  (hem.  At  the  lower  end  of  this  tube,  a  small  copper  rod 
through  a  collar  of  leather.  The  tubes  are  placed  vertically  in  groove 
an  upright  strip  of  wood,  lenonned  into  a  pedestal  of  the  sam« 
Parallel  to  one  of  the  grooves,  in  which  the  tulKs  are  situated,  a  stii] 
i*  fastened,  and  graduated,  so  (hat  each  degree  may  be  equal  to  j 
whole  height  of  &e  tubes.    The  bras*  plate  is  long  enough  to  admit' 


llYDBOMirrBB. 

CI«M  lo  thi)  Malf  a  vtmiir  r  b  made  lo  allil*,  *o  lli»l  ili*  iKTklon*  of 

■vala  M«  niMepciUc  of  tub^vulon  into  l«iiilii^  a»d  lb«  *)wl«  haghi  nt  Am 

winMab«al  3300  putt  ordrgnd*. 

Um  left  «iil*  of  thi  Iufa«  then  i« 
lar  Mrip  of  lirui,  mlh  anolhrr 

of  numben,    to   (iluitrd  nil  ti> 

ipriM  1*0  decree*  of   the  icnle 

n  Mentioned,  in  one.    Agncabty 

lUi  niufnvnulon  ihe  lic^l  it 
]0  tubal  u,  b}-  tlie  ud  cf  a  con*- 
wondent  gnduation  on  lli*  vcmJca', 
divid«l  into  1100  part*  or  dr^rcn. 
A  imnll  Hrip  <J  ijntt-tai  i  11  let 
!■(»  B  k<rf  ia  llit  vood,  •njipnnuif; 
tlw  tuWx,  In  ordct  (o  iodicate  iho 
eoamiMicnnenl  of  llie  Kale ;  *nd 
lli«  deplli  to  wlildi  Oie  orifice*  of  ibe 
tub«t  muii  extend.  Al  diMoocw* 
from  tbu  of  1000  fxU  and  'iCOO 
faUr,  (conunaniunitc  with  llioic  vf 
the  tc<)c,)  lh«rc  are  two  other  indioN, 
TT.  lo  tlie  light  hand  tub*.  Lol  a 
•mall  vmmJ  contuniu  wntet  be  made 
lo  rtccivo  tlieloiwr  end  of  the  (ub»,  by 
■lie ildeo(*hiclilha  teal*  It<ltu«lr<d; 
and  a  nimikr  (eaad  of  any  other 
ttuid,  nhote  EmTttr  ia  Mltlgtl^  b« 
OMda  to  rnelvu  th«  lovor  end  of  tlia 
utiisr  tnbe ;  to  that  the  cad  of  iIm 
one  lube  may  be  corcred  by  iba 
in  quwtion.  aad  Um  <«d  of 
tuba  hf  Iba  wMot.  TW 
ig  compnaasd.  a  great  vatt 

llia  coniaiiied  tb  to  oxpoUad 
'tiirout;!)  the  tobe*,  and  rite*  llntwgh 
the  liquid  in  ihe  liimblvn-  Wlim 
llio  bnfr  it  ullowcd  lo  rctumo  iu  ihapa, 
conscqucnC  nrcfatlioD  allowa 
le  liuuidt  to  tIh-  into  ilie  liibai, 
obedience  (0  ihd  irrroler  ptewui* 
of  ihe  otmoiplirrp  wilbmit.  If  tht 
liquid  lo  be  luKitf  rd  be  hearin  lliaB 
wntor  (u.  foT  iiiitnnee,  let  il  be  con- 
ceiiEtalfd  lulpburio  acid.)  il  thooU 
b(  railed  a  litilt  abova  tbe  fini 
index,  al  ihe  diiuncc  of  1000  de^TMa 
from  th*  comnioti  Irrel  of  tbc  nnlloM 
of  the  tube*.  The  TcucU  holding; 
the  liquids  being  then  rpoioved,  n 
thai  Ihe  tatdt  may  b«  unln  (luenotd  hj 
any  Jnequolily  ia  the  heiihl  of  iIm 
Uquidii  the  culiimn  of  Bi>iii  mull  be 
lovervd,  iiniil  il>  upper  itufaot  €»■ 

incide  cioctly   with  the  index  lOOO.       _      ._._    ..     

oolunin  of  walcr  iKp  two  linl  numbara  at  •ptdSe  gravity  of  the  add  will 
llii-ii  be  found;  and.  by  duly  adjuilinfi  and  inanMtog  iha  tamitr,  ibe  ihirj 
K^re  trill  be  uceituined.  The  liquida  ibouM  ba  at  tb«  l««n]>*niiire  of 
60°.  If  ihe  liquid  under  wawlaation  bu  lighter  ihan  watar,  ai  in  ihe  nie  of 
para  alcohol.  It  miM  be  railed  lo  ihe  upper  iairx.  Tba  coUimn  ef  wairr, 
mfiMinid  by  Ihe  arale  of  1000,  wiB  then  bo  feand  at  MO  noarlj ;  which  dwin 
UutlOOOjiartxf  atoeliolan, in«t%hi,  eijiuvaltBtl«8<M)panto{n''"r;  r~  h 
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other  wordi,  800  a  ascertained  to  be  the  specific  gtmvity  of  the  alcohoL 
■lidijig  rod  and  tube  at  r,  between  the  cock  and  ^e  sUta  tubei,  facUilale 
adiuitment  to  the  index  of  tfae  columii  of  liquid  in  tbe  right  hand  glaaa 
When  the  rod  ti  pushed  in  u  far  at  possible,  it  causes  a  small  leak,  by  i 
the  air  enters ;  and  the  calumns  of  the  liquids,  prenousl;  raised  too  high  I 
bag,  maj  be  dloired  to  fall,  till  the  liquid  whicn  ii  to  be  astaved  is  nea 
index;  then,  by  pushing  the  rod  in,  they  may  be  gradually  lowered, 
adjusted  to  the  proper  height,  with  great  accuracy.  A  rod  of  thia 
graduated,  might  answer  the  purpose  of  a  vernier. 

Meihles'  Syphon  Hydrometer,  represented  in  the  annexed  engraving,  i 

be  seen,  is  upon  this  same  piiaciple,  but  of  a  much  simpler 

Gonstruction.     This  instrument  coniuts  of  a  gloss  tube,  open 

at  both  entis,  and  bent  into  a  kind  of  double  syphon,  ha^g 

four  parallel  legs ;  so  that  the  open  ends  are  pointed  in  the 

■aniBdirec^on,  ornpwards,  as  in  the  annexed  engraviug.   The 

manner  of  using  it  is  Tory  simple:  let  one  of  the  ends  be  stopped 

with  a  finger  or  cock,  and  water  be  poured  into  (he  other,     'fbe 

fluid  will  only  rise  a  small  way  into  the  second  leg,  because  of 

the  included  air :  next,  stop  the  other  orifice,  and  open  the 

one  first  closed  ;  and  having  poured  into  the  latter  the  liquid 

whose  specific  gravity  is  to  be  tried,  open  the  top  of  the  water 

tube ;  then  the  instrument  being  held  upright,  the  two  liquids 

will  arrange  themselves  ao  as  lo  press  equally  on  the  included 

air.     This  pretsum  will  be  measured  by  the  difference  in 

the  heights  of  the  two  coliunns  of  either  liquids  multiplied 

by  its  specific  gravity,  to  that  by  dividing  the  Terence  of 

the  two  columns  of  water  by  the  difference  of  those  of  the 

other  liquid,  we  obtain  the  specific  gravi^  of  the  latter ;  that 

of  water  being  unity.    The  difference  between  the  column! 

may  be  measured  by  applying  any  scale  of  small  equal  parts, 

ot  the  glass  mty  be  attached  to  a  graduated  plate  furnished 

with  vemien,  Sie.     The  longer  the  columna  of  liquid    employed,  tha 

accurate  the  proceii.     The  expanibn  of  the  glass  or  its  capillary  action  c 

affect  the  result,  nor  is  it  influenced  by  the  expansion  of  the  scale ;  thi 

correction  required  will  be  to  reduce  the  observations  to  one  tempetBtutv. 

HYDROPHANE.  A  variety  of  opal,  which  hat  the  proper^  of  bec< 
transparent  on  immertion  in  water.  It  is  also  called  octiiui  muniU.  Wo  m 
careful  to  immerse  them  only  in  pure  water,  and  to  withdraw  them  whe 
they  have  acquired  their  full  transparency.  If  we  neglect  these  precsau 
the  pores  will  soon  become  filled  with  earthy  particles,  deposited  from  tlie  i 
sjid  the  hydrophane  will  cease  to  exhibit  tms  curioui  property,  and  will  n 
always  more  or  less  opaque. 

HYDROSTATICS  explains  the  pressure  and  equihbrium  of  liquids, 
what  have  been  generally  termed  inelastic  fluids,  A  fluid  is  a  body  i 
parts  are  put  into  motion  among  one  another  by  the  slightest  force,  and  i 
return  to  their  former  stale  as  soon  as  the  impressed  force  is  removed.  I 
have  been  divided  into  elastio  and  inelutic )  but  recent  experimenta 
proved  tliat  there  is  no  fluid  that  may  not  be  compreased  by  a  sufficient : 
and  that  will  not  return  to  ita  former  state  when  the  compreasing  force  ia 
drawn.  The  termt  may,  however,  without  much  inconvenience,  be  reti 
aa  the  difference  in  compresaibility  is  so  greet,  that  a  sufficient  diatii 
obtains.  Thus  the  same  power  that  would  reduce  air  to  one  half  of  ita  fi 
dimensions  would  effect  a  compression  not  exceeding  one  twenty-lLouaam 
its  bulk  in  water.  Hydrostatics,  then,  b  concerned  with  those  fluids,  tho 
pieasibility  of  which  may,  for  most  practical  purposes,  be  considered  aa 
preciable.  The  laws  uf  this  science  are  generally  proved  by  eiperimei 
water,  aa  a  fluid  that  ia  moat  plentiful,  and  moat  easily  adapted  to  the  pui 
Theprincipal  and  most  important  propositions  with  respect  to  pressure  a 
I.  That  Suida  preu  equally  in  all  directions.  2.  That  in  fluids  of  equal  da 
tbe  pretaure  ii  proportional  to  the  perpendicular  distance  from  the  ntl 
That  fluids  prest  equally  in  all  directiona  is  seen  in  a  variety  of  cases,  and 
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jmf»t  h*  Mailjr  mode  crtdenL    If  a  trlbilrieal  t!&  vmm-1  Imtv  two  halH  of 
qiul  liic,  «ne  in  tLv  ballmn  Mid  lk#  wttT  In  ll<*  t>4e  ■*  iii-nr  ih*  bMloiB 
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Bnay  be,  it  will  b*  fuunil  Uul  vuch  of  tliite  hale*  viU  pctmic  Ui«  conK-iit* 

lh4  t«HBl  to  nm  Mit  ill  equal  tiiB««.     Now  at  the  velocitir  of  llie  ninniiu  watrr 

b  drprndenl  upon  the  prMMitv.  it  ii  iiutiifMt  tliut  llio  preMure  upon  the  tide, 

or  laitrtU  prvMnr*,  U  eqiuJ  to  llut  on  the  bgUooi,  or  downwatd  prcHur*.  Thnt 

tlia  upward  pre»arc  U  alio  rqiul  ii  iiifenetl  fraw  ihe  &ct,  tliu  witM  paiind 

into  oao  of  ibe  I«gt  ot  a  bcMl  lube  will  riM  to  mi  i-qu*!  b«l|!b(  (n  lli«  other  lee. 

ThU  tipword  prttuito  i*  k  (i^Iuro  thai  diMtiiftiiUIm  Oni^  from  »olidt,  ondii 

dlio  la  l)ic  rxtmne  motalicjr  of  lU  parliolM,  uwinc  to  the  Trpuliire  ettetgj 

ithioh  ii  eierted  when  the  \eaM  cuMpr*Miii|;  farce  It  apativd.     W'r  have  next 

to  diour  ihu  the  prtemro  upon  any  partido  in  a  ftuid  ii  proporiimal  to  Ha 

porperidicular  de|Kh.    In  the  annetcd  uja^am.ff  j  be 

«  particlo  of  wal«r,  the  tiTMtUTr  extrclMil  upon  it  will  * 

be  nroiwriionikl  lu  thndepthBc;    for  if  n  hole  wore 

maiie  at  j-,  tbc  Ruid  fmakinK  allowonto  for  iIm  rnift- 

•nccof  Ihu  air)  would  «|ioul  up  to  A  t.    lit  like  ininnn 

thp  pTCatiire  at  C  ia  c^utl  to  the  ptrpciiilicukr  dvpih 

tl  C ;  and  a*  ercrf  particle  on  Ihe  bottom  ii  at  an  eijual 

depth,  the  whole  prewuco  wilt  bo  equal  to  tbal  pru- 

duocd  h^  a  coluuiii  filling  tbc  whole  apace   BCD*. 

From  thin  it  appcan  that  the  preanve  un  the  Ixiiinm 

of  a  Teuel  ia  equal  to  the  arra  of  the  baip  multiplied  by 

it!  perpyiidicular  height.     In  veucl*  havinf;  rijual  biwea  Ihw  jireouro  will  bo 

n<fflioiial  to  the  heiftht,  and  in  TtucU  of  equal  drMlM  the  prromnt  ■  ill  be 
le  area  of  their  baato.  and  ihia  wiihoiii  aiiy  ri^rd  to  ih«  quHniii)  of  lliiid 
Omploved.  Tlili  boa  given  rb*  to  tlie  byiln4tai>c  paradox — -*ihat  muj  giren 
qtUffltlly  of  water,  however  >mall,  may  be  madu  to  tolaiwc  any  oilier  quaiiilij, 
Eowever  large."  Alao  ihe  hydrsBlalie  bellowi  depend  oc  Ihe  aaine  priiKiple. 
In  the  citt,  A  and  B  are  two  circular  bwird^  ronnectrd  by  leiiilier  nfler  the 
maanet  of  a  pair  of  bellow*.  »u  u  lo  ba  wiiu-r-iigtii.  A  lutw,  C  D,  >a  nade  l« 
eommtinicMt  -mth  the  inlerior.  If  a  iitiall  q-4i>iiiliy 
dt  water  be  now  poured  in  ao  iia  la  •eu.-traic:  the 
boardik  and  a  niunbtr  of  heavf  wetghia  bf  iJk'iI  <i  r»M 
the  upper  board,  tbe  water  hi  the  tube  C  D  will  Ih>  ^j 
teen  to  riao  till  it  balance  tbe  weiflita  plaotd  npeei  A. 
If  the  quantity  of  water  in  the  ii^  alwvo  tho  lorel 
A;,  be  DOtiocd,  it  will  be  found  lo  be  k>  moch  Itm 
thao  llie  weighta  upon  A>  ai  the  area  of  Ihe  bore  of 
the  tube  fall*  thorl  of  the  area  cf  ihe  botid  A.  To 
moke  the  nibjeel  more  evident,  let  u«  auppoet  the 
■eeiional  area  of  the  lube  C  U  to  be  half  a  aquar* 
Ine^  and  thai  of  ihv  lower  board  of  the  btDowiiobe 
on«  aqiaare  fool,  or  S89  limeo  greater  ;  ii  wilt  then 
be  found  iKat  one  DeuiKl  of  water  in  ihe  inb«  CD 
wfll  luppon  a  wtiglil  at  2B8  pound*  on  the  boanl 
A  f.  In  a  niniiliir  way,  a  long  narrow  lube  may  lie 
inatrted  pcipcnuiciilarly  inio  a  cask  or  niher  veiwt ;  *■' 
afler  tbe  vtmti  ha*  bets  BOod.  a  few  ounm  of  water 
poaiod  Hito  llie  tube  will  bum  il.  If  b  fitiurc  in  a  rotk  aliouU  (owimiiniealo 
wilh  an  uttemal  carttv  of  eooiiderable  »ineiiilude.  lilnaled  at  miidc  dirplll 
below  the  top  uf  tlie  Ibaure,  and  Gikd  with  waler,  t1'«  prvMur*  iiiat-  be  ao 
enoriBOua  aa  lo  bunt  tbc  rack.  Tbe  tame  eflrtt  may  be  produced  liy  labi 
(UUng  inlcv  and  lUliag  a  lon^  ilrndrr  rliink  thai  may  have  been, left  m  the 
wall*  of  a  bniUing:  wbelbn  the  think  ii  of  equal  diatncler  ihroutboul,  or 
earj-  in  iu  liir,  and  whMbor  it  be  ttraight  or  crooked,  provided  iibc  waUr- 
tirhi.  BO  a*  to  gel  fiill  of  min,  llic  tSivi  will  be  the  aante,  ihe  preMdro  bti»g 
■fWayiprepotlionale  to  Ihe  prniendiciilar  bright,  'fhii  princirJr  baa  liero  iage> 
niowly  applkd  by  tbe  ku  Mr.  Bramah,  in  what  U  termed  the  llydrcMalfai 
Preaa,  a  maehtM  by  wbidi  as  almoM  bcredlblo  fore*  may  be  obtatoed  in  a 
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wry  imall  eotnpui.  (Se«  Bramak't  Prea).  From  the  cqml  [ihmuib  m  d| 
diiectioiu  ariiei  the  tendencjr  in  fluids  to  find  their  own  lerel,  aa  that  tbe  Mufff  ^ 
of  ererj  fluid  at  reit  is  horizontal ;  and  for  a  limilu'  reuaa,  if  two  fioida  be  m, 
the  lams  veuel,  and  do  not  mix,  their  common  nu&ce  will  be  paimllel  to  tfae 
horiMn.  From  what  hai  been  ilAted  <ki  the  aatnre  of  floid  preamrc!,  it  wiU  be 
euy  lo  calculate  the  preuiire  on  any  hoiisootal  imlaee.  Thna,  if  k  cabi^ 
veuel  be  filled  «ilh  water,  the  ptenure  on  the  baie  trill  be  equal  to  the  weight 
of  the  fluid.  The  lamc  pressure  will  obtain  if  the  reisel  be  of  a  eooical  fbtm, 
provided  the  area  of  the  base  and  the  height  be  the  same.  The  prcaann  upm 
a  perpendicular  suHBCe  will  of  coune  vary  with  the  depth.  If  >  board  one 
foot  square  be  placed  perpendicularly  in  a  vessel  of  water,  and  be  divided  intD 
horizouUl  sections,  each  one  inch  deep,  then  calling  the  preianre  at  the  depth 
of  one  inch  1,  the  pressure  at  two  inches  will  be  2,  at  three  inches  3,  »im1  to  on; 
hence  the  whole  pressure  will  be  equal  to  the  sum  of  the  series  0, 1,  3,  3,  4,  S,  fl^ 
7,  6,  9,  10,  II,  12:  this  will  amount  to  half  the  pretnire  which  would  hsn 
occurred  if  the  board  had  been  situated  horisontally  12  inchea  bdow  tba 
Burface.  Now,  as  the  centre  of  gravity  of  this  surface  is  diluted  in  tba 
middle  of  the  hoard,  it  follows  that  the  area  of  the  board,  multiplied  by 
the  distance  of  its  centre  of  gravity  beneath  the  surface,  w31  be  equal  to 
the  pressure.  From  a  more  extended  investigation  it  is  found  that  tM«  nde 
is  general,  that  the  presrare  of  a  fluid  against  aay  surface,  in  a  directioa  'pa- 
pendiculai  to  it,  vanes  as  the  area  of  the  surface  multiplied  into  the  depth 
of  its  centre  of  gravity.  From  this  wa  see  that  the  pressure  againat  the  mw 
sides  utd  bottom  of  a  cubical  vessel  is  eqoal  to  three  times  the  weight  of 
the  contained  fluid.  From  this  also  may  be  calculated  the  preaaure  on  dock 
gates,  on  the  lower  parts  of  ships,  and  large  ciitems,  coolen,  &c.  In  ajl 
cases  of  pressure  the  amount,  as  determined  above,  must  be  mul^lied  by  tht 
specific  gravi^  of  the  fluid  employed,  as  it  will  be  evident,  that  if  two  veaaeli 
of  equal  sizes  and  similar  shapes  be  iiiled,  one  with  water,  and  the  -other  with 
mercury,  that  the  pressure  on  the  base  of  the  latter  will  be  so  much  grvatir 
than  that  on  the  former,  as  the  weight  of  the  metcury  exceeds  that  of  the  water. 
The  equal  pressure  in  all  directions  causes  the  suiface  of  all  la^e  bodies  of 
water  to  be  horiiontal,  and  also  the  surfaces  of  any  two  bodies  of  water  com- 
municating by  a  tube  or  otherwise  i  hence  the  constractiun  of  water  Icvela.  la 
the  annexed  cut  A  B  is  a  tube  turned  up  at  each  end, 
and  filled  with  mercury  or  water.  Upon  the  aurftce 
of  the  fluid  at  c  and  a  are  small  floats,  carrying  an 
upright  light,  with  a  horizontal  wire  or  hair  across  iL 
When  the  instrument  is  held  in  the  hand,  on  looking 
through  c  its  cross  wire  will  cover  that  of  i^  because 
the  fluid  stands  equally  high  in  both  len.  If  it  be 
requited  to  know  whether  any  distant  object  be  horizontal,  it  is  only  nrrrMsij 
to  point  the  instrument  toward  it;  and  if  the  two  cross  wires  and  the  obieet 
coincide,  the  object  is  in  the  same  horizontal  line.  The  common  spirit  levd 
consists  of  a  nnall  tube  filled  with  spirits  of  wine,  except  a  small  apace,  whi^ 
contains  a  bubble  of  air.  The  tube  is  hermeticallv  Wed ;  and  wheu  placed 
on  a  horizontal  surface,  the  bubble  will  be  seen  m  the  middle  of  the  tube. 
A  little  reflection  on  the  nature  of  hydrostatic  preasure  nill  show  itt  qtpli- 
cability  to  the  purpose  of  ascertaining  the  comparative  weights  of  bodies,  or, 
what  IB  commonly  termed  their  specific  gravities.  If  a  body  of  anv  ahuie, 
either  as  heavy  as  water,  or  heavier  than  it,  be  plunged  into  a  resael  fiUed  inth 
that  liquid,  it  wiU  of  course  displace  a  quantity  of  fluid  equal  to  its  own  bulk, 
and  if  the  qiuuitity  be  measured,  we  have  a  ready  measMrement  of  the  mag- 
nitude of  the  solid  body  that  was  immersed ;  for  aa  the  water  dii^laced  la 
equal  in  bulk  lo  the  size  of  the  irre^ar  solid,  a  measurement  of  the  one  will 
•erre  to  ascertain  the  other.  Agou),  if  the  quantity  displaced  be  weighed, 
and  the  immersed  solid  weighed  aW,  we  shall  have  the  relative  weight*  of  tha 
two  substances,  or  their  specific  Kravities.  If  the  whde  of  the  water  disfdAced 
could  be  accurately  collected  and  weighed,  this  method  would  fiimiih  a  ready 
mode  of  aieertaioing  the  relative  weighu  of  any  two  bodies.    Tbua,  if  two 


llYOltOMETRIt. 


733 


bodiM  or  (iinil  veight  Mccminlv  phingod  Into  i>«tfr,  wtrt  to  lUnitMe  «na 
knd  two  oiincM  oT  w«Wr  rnfMCtlTtl)',  the  nttwtire  wdKliti  of  die  U«M  vmiU 
W  u  2  to  I.    At,  bovever,  eancidcnUo  diffiralty  wtmU  ■rite  in  the  um  of 
lltit  mvlhod,  th*  folliiwiag  prootw  b  tiMil  with  bodin  li«*irirT  (Iibb  walw. 
Wci^h  the  body  in  air,  and  alio  in  rater,  obarrve  how  much  of  iu  wol^l  it 
lowi  by  immcnioii  in  tlic  water,  anil  liieii  dirldo  tb*  welgtil  of  iIm  bodjr  in 
air  by  th#  JoM  ill  WKtrr.      SupjNMa  a  piooo  of  nld  to  onugh  S8  Krafai*,  by 
irtigning  it  inuncmd  in  valcr  it  would  loae  3  grmt  of  itt  irnoltl :  diviik  llio 
S9  ^aini  b;  3,  and  it  will  cive  ll>)  m  the  ip«oific  gnHty  or  goU;  ibat  it. 
Ihn  i^ld  wouM  b«  1 9i  llmtaliMTier  llian  vi  equal  bulk  of  ««or.   Tho  wcigfcia 
of  *otid  and  }\ipx\i  bodie*  an  ntually  oamparM  with  that  of  vater,  on«  cubic 
fool  of  vhicb  oontaJM  juit  1000  uiUMt*  •vrirainioitF.  Ilencp,  by  n'ffRinf  to  laUca 
of  fpcdlle  grarilln,  w*  obtain  ih«  roal  a>  «*rll  oi  the  reUtivo  wcighu  nf  bodlo*. 
That,  >a  the  eincnple  wo  baTCRtren.o  cubic  foot  of  gold  «ould  wtifh  1000  x  lt>l 
=  19,333  uuncri.     If  ibetulidcnnaltt  of  a  lubttanco  ibal  !i  aolublv  in  wsur,  U 
nmit  b«  eorered  with  a  coaling  of  was  or  vaiwth,  and  an  allowance  nuda  for 
■he  dtfletrnce  produced  by  the  coating.  Wben  tboiotidoondilaaf  teveral  imaH 
pwco*,  a  cup  DMMI  be  previoutk  innwiwd  In  the  waicir,  and  wcnntaly  ooua- 
lerpeiMd;  tn*  fr^monti  may  then  be  placed  in  it,  ■ndtbekwof  wejghtaaear- 
tainod.     If  tbe  body  whoae  apccific  gravity  k  nqufavd  b*  lighter  iLm  water, 
■aOllMrliaavlerbodv  mail  be  attached  io  iL  and  the  loM  of  w«%bt  fai  the  eanpouad 
being  noticed,  th«  (om  in  the  bewior  body  mntl  be  mbnaoled  tma  it,  and  it 
will  giTe  tlio  loaa  of  (Might  id  Ibu  body  under  invotiifcaljon.      TIm  afiMiifia 
paihv  of  liqiildi  i*  bund  by  filling  a  imall  bolitc    (which  boMi  ft  dclwitB 
(iDaoUiy,  wy  1000  graina  of  water,)  with  the  liquid  undtr  CKaDunatioM,  and 
IhFii  wrighing  the  auanlitr  contained,  llie  prDporlMin  which  Ihi*  bean  Is  1000 
It  tho  •pacl'ic  gravriy  of  Uie  liquid.     Thu«.  if  tbe  bottle  he  euccenively  filled 
'   water,  real  alcoliol,  and  nitric  eiber,  the  weight  of  the  eijiuJ  meaauMa 
'  be  lOOO,  70r,  and  908,  which  reprttant  the  apoeific  gramliM  of  tbeu 
TliSa  cxMriaieiit  tbowi  dearly  tae  nature  of  apMiflo  gntilj,  wfcieb  it 
wtH  be  Mon  !•  Minply  obiakiing  the  raal  wtaghti  of  equal  maaiuna  m  diSerent 
■uliiLoncH.    If  we  codd  ebtani  n  cjrUader  or  cnba  <f  eofqier,  and  ancthtr  of 
g»)il.  at  rautljr  th«  ntne  dlmenrisoi,  and  compare  their  Hm  weight*  with  tbe 
w«i;cUt  of  a  jwrtian  of  water  of  tbe  aame  mi^itude,  we  ihoald  at  once  obtain 
their  rrUlite  or  ipxcilio  gtnnlMi ;  but  b«  It  la  InconvaniMM  to  alter  tho  ahapea 
of  UHtiei,  and,  iu  many  con,  w«>Dld  be  nest  to  iwnwaibla  to  obtain  theai  of 
prcciwif  the  aame  dimenaioDo,  the  nnial  mode  of  walgUng  in  water,  by  which 
wr  obtain  the  welfht  of  •  quanlilv  of  wi«ar  of  e^oal  badk  with  the  aelid,  ia 
infitiiirly  preCcraUc.     Cor  funhci  uifonnation  on  tho  aukgeM  of  lUa  attidU  ••• 
BnAuiii'ii  I'Hut,  BiDKoHEicn,  SriciriG  OaAitrr,  Ac 
HYI)l(()Si;i.PHlIlti:TS.    Cwnpouodi  «f  anlpbnrcUed  hydrogen  with  the 

tnlilinlil'  1 1. 

IIYOIM'ltirT.S  compound*  of  hjrdnwen  with  metalt. 

HVUKU.METEKi    An  initruneiM  nr  atceitalniag  the  degree*  of  drynoi* 

M  mmalure  of  tho  alaioe^ore ;  tliercforc  whatever  •ub*lMice  expandi  by  nMi»- 

lure  or  contncta  by  drynna.  may  be  cBDpteyed  fm  tbe  pvrpoee,  fa  oennexioa 

wlih  ■  •uitablu  indrx  and  Kale,  thuwing  111*  change*  In  undergo**.     Ttie 

hferoinDtcr  inTtotrd  by  SkUMUre  oernitelM  of  a  bMr,  di*«*led  of  it*  oil  by 

buSing  il  ia  water  containing  one  per  cenU  of  lulnhale  of  eodo.     One  ef  ibe 

■lid*  of  the  hair  wa*  attachwl  to  a  fixed  pofail,  and  thr  nllier  lo  the  dreiHn- 

Eervnce  of  a  tnoraUo  cylinder,  that  corriM  a  light  index  |  tbe  hatr  being  kept 

•trnight  bt'  a  couatnw«gbt  of  three  graini,  auapendtd  by  a  ftne  (Uk  thnad  U 

iba  cylinder,  *i»d  wound  thereon  tlie  ooniiitjr  way  of  the  hair.    A*  the  hair 

blengliiana  or  ibortent  by  change*  in  the  hiiwii^ly  of  the  air,  the  cprlinder 

Fh  pal  in  motion,  and  the  Index  And  thereto  point*  ««it  on  a  gridtMlea  ciKle 

Ike  Atant.     Tliii  pretty  little  contriToneo  of  aniMin'a  «M  regarded  a*  a 

[fiilliiru]  indicator  of  (ho  trno  ceadilioii  of  Iha  almO(pti*T«  VMfl  M.  de  Lm 

If  roved  that  hair  wat  incapabb  of  heoointnf;  a  conect  Braaw  of  humidiiy, 

r«nd  tliat  tilt*  waa  owing  to  it*  orguUo  rcticMlar  *tnicMr«.     TW  iM^men- 

I  tioned  philotapher  mode  an  hygrometer,  ia  which  ivory  wa*  employed  at  (be 

i  1 
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nicdium  of  exhibiting  tlic  clianee  of  humidity.  Ai  ivory  expaadi  by  mi 
and  coDtrtcU  by  drynen,  lie  formed  a  very  thin  hollow  FjAinder  uf  tU 
■tance,  open  only  at  the  upper  end,  into  which  he  fitted  the  open  en 
very  line  long  glau  tube,  like  that  of  a  tliermometer.  Into  these  he  intn 
a  quantity  of  qutcksilrer,  filling  the  ivory  cylinder,  and  a  part  of  the  glaa 
The  conaequence  ia  this ;  nben  moiiture  awelli  the  ivory  cylinder,  its  o 
increaiei,  and  the  mercury  linki  in  the  glan  tube ;  and  vice  vend,  when 
ii  drier,  the  ivoi^  contracts,  and  forces  the  mercury  higher  un  the  glaaa  tul 
thisinatrumentis  nucepdble  of  being  influenced  by  heat  and  cold,  like  tb 
niomeler,  u  nell  as  by  that  of  humidity,  it>  indications  are  not  to  be  dq 
upon.  Hygromelen  are  constnicted,  in  a  great  varie^  of  waya,  by  mi 
sponge,  and  a  rod  suspended  like  a  acale-beani.  The  rod  ia  to  liATa  tm 
end>  pointed,  to  serve  as  ui  index,  and  at  the  other  end  a  hook  to  whi 
sponge  is  fastened.  The  sponge  ia  prepared  by  first  washing  it  thoroii( 
r,   I  clean  water,  and  when  it  is  dry  wuahing  it  again  in  cither  water  or  Tina 

j,    I  which  ■  quanti^  of  salt  of  tartar  ur  sal-ammoniac  has  been  dissolved, 

which,  tiie  sponge  being  welt  dried,  is  fit  for  use.  Then  having  fixed  i 
that  part  of  a  wall  over  whicli  the  point  of  ilie  index  will  (ravt^rae,  a  gm 
circular  arc,  the  index  will  show  on  this  scale  the  state  of  the  atmospher 
when  the  aii  ia  humid,  the  sponge  n'ill  imbibe  moisture  from  it,  become  hi 
and  consequently  pull  that  arm  to  which  it  ii  suspended  downwarda;  wh 
other  arm  or  index  will  move  upwards,  along  the  graduated  arc  on  the  wal 
the  contrary,  when  the  air  becomes  drier,  it  imbibeathe  moisture  from  then 
which  consequently  becoming  lighter,  the  index  preponderates,  and  i 
donn  the  graduated  arc,  thui  showing  the  moisture  or  drynesa  of  tlie 
sphere.  Instead  of  the  sponge,  Mr.  Gould  recommends  oil  of  vitriol, 
;tTowB  senaibly  heavier  or  lighter,  as  the  moisture  of  the  air  increai 
decreases  j  so  that  being  saturated  in  the  dampest  weather,  it  retaiaa,  loi 
resumes  its  acquired  weight,  with  the  continuation,  decrease,  or  increase  i 
.  J   j  moislurG  in  the  air.     So  great  is  the  alteration  in  the  weight  of  this  liquoi 

:'   I  the  above  cause,  that  in  the  space  of  fifly-seven  days,  il  has  been  kno 

change  its  weisht  from  three  to  nine  drams,  and  has  shifted  the  tongiu 
balance  thirty  denees.  The  curious  on  the  subject  of  hygrometers  may 
with  a  great  muTtiplici^  of  them  in  the  PkHotophkal  TraoMaetioiu,  an 
various  scientific  jonmals. 

HYOSCJAMA.  A  new  vegetable  alkali,  extracted  by  Dr.  Braude  (Wh 
hyoscyamuB  nigra,  or  henbane.  It  is  a  strong  poison.  The  vapour  is  extn 
prejudicial  to  the  eyes ;  the  smallest  morsel  of  the  alkali  upon  the  tons 
dangerous.  Nevertheless  preparations  of  it  ate  Very  advantageoua,  rti 
medicine,  by  eminent  practitioners. 

HYPERBOLA,  u  one  of  the  conic  sectioiu,  fonned  by  the  interaectioi 
plane  and  cone,  when  the  plnue  mikrs  a  greater  angle  with  the  haae  o 
cone  than  that  formed  by  the  base  and  side  of  the  cone. 

UYPOTHENUSE,  the  longest  side  of  a  right-angled  triangle. 

I. 

ICE.  Water  in  a  solid,  crystallized  state,  owing  to  the  abstraction  of  its 
bined  heat.  Its  specific  gravity,  according  to  Ui.  Thomson,  is  .92.  He 
of  expanaian  exerted  by  water  in  the  act  of  freeiing  has  been  found  irreau 
in  all  mechanical  experiments  to  prevent  it.  Advantage  of  thta  wond 
phenomenon  is  taken  to  burst  bomb  sheila,  and  other  massive  vesaela,  by  fi 
them  with  water,  pluj;ging  them  up,  and  then  exposing  tliem  to  the  fi-ost. 
eSecti  of  this  expansive  &ace  are  often  observable  by  the  bursting  of  treea, 
the  rending  of  rocks,  attended  with  a  noise  resembling  the  explosion  of  conf 
gunpowder.  Water  afler  being  long  kept  boiling,  afibrdi  an  ice  more  m 
■nd  with  fewer  air  bubbles,  than  that  which  is  fonned  from  unboiled  water  j 
pure  water,  kept  for  a  long  time  in  vacuo,  and  afterwards  frozen  there,  frei 
much  sooner  than  common  water  exposed  to  the  same  degree  of  cold  in 
open  atmosphere ;  and  the  ice  formed  of  water  thus  divetleU  of  its  air,  b  m 
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moTc  hui,  Miliil,  tiMiy,  Mid  inntptrtnt.  lliaii  oaaiaioii  ieci.  Ice  Rlter  It  la 
fucmed,  coiilitiiici  lo  expand  by  dKRue  «(  Utiifrtntun ;  (u  wMcli  ftct  ii  [•ro- 
iMbly  uiribulablr  Ibe  DCiaBioDAl  tplinin(;  and  bMkine  up  ed'  lb*  in  ikf  puiidi 
durinf  lb«  tiniv  u(  frrribig,  and  sonKtimPh  iiidF|>(!ndni(  of  olbet  valuta,  ilia 
leparalioti  of  tccl>ct]p  from  tb«  ^'oi  fioxcn  coiiliiiuiit  at  ihv  jiulei.  Accvnliiij 
to  Ur.  Block.  ic«  nqtiitc>i  147  (IcgcrcH  of  heat  (a  reduce  it  to  a  fluid. 

IciMK)ATS.  Tlii-iv  urt  two  ikicriptioa*  of  bund  wbich  c««dc  luider  ibb 
di'iioininntioo  ;  iiamrty,  tlioie  tbat  ure  dr«!glt«d  to  lail  UMl)  Ac  tartncr  uf  the 
Icr,  nnd  thocr  ilmi  are  Fiiiplovi-d  lo  <j]i<'n  the  naviffaiioa  of  Inccn  rivrn  ur  cwiaIi, 
bv  breaking  ii}>  ihv  ice.  Tlio  li[>l-iii<'ntiuiicd  Itind  of  boaU  is  murb  uted  in 
Hollnnd.  on  tiif  river  MiiMe  and  lUo  litka  Y.  'llieM  ice-bujila  are  giiiipelUd,  it 
ii  laid.  *ilh  riicrvdiblir  iwiniiew,  Mitnrtimu  >t>  i)uiek  a*  to  render  icif^intlm 
diliinilti  the;  .-uv  ft>uii4  vor;  uicTiil  iu  convojriiig  goods  uid  poHtBgen  otn 
IiikL-i  nnd  Krcul  river*  in  tliat  counljj-.  For  llila  poipuH  ft  bMl  i>  Dud  tmni 
vcrvty  ot«c  a  Ibiek  plank,  or  thrc*-inch  deal,  under  which,  at  tbu  e(ueniill«K 
ar«  fixed  iron*,  luiiivd  uji  fomnrdt,  rcMinUing  and  operating  as  skniea ;  ubmi 
Ihi*  bonid  llic  boa)  resti,  trith  ila  kMl  at  rfght  angld*  to  il ;  nnd  tlie  uxirtmiliea 
uf  llie  bfianli  »er»»  a*  out-riegen  lo  [irevenl  the  boat  from  npititing,  nhriict, 
llierefure,  roni-a  ar*  faxlenrd  uiat  lead  to  ilie  bvud  of  iliv  inuU,  iu  the  naltire  of 
iliroudi.  uidothen  paued  ihraugli  a  block  aeroM  the  bouijirit.  Tlie  rudder  i* 
iriadi-  (omewhal  like  a  liuuh«t,  «ilh  ibe  cdye  plkced  dowowarda,  wbuli.  beinn 
iite>M<l  down,  cum  the  ice,  and  aerveiaU  Ihe  purpostt  of  a  rudder  ia  llicaaler, 
by  enabling  the  bclmnniui  to  slFcr.  Uick,  &e. 

Thw  utiier  kind  nf  i(.-<~-bojit  nllndcd  lo,  i*  a  itrong  and  beaty-laden  caml- 
Iwul,  fitted  up  lor  the  purpoac  of  brcokbg  lh«  ic«.  by  anniiK  tlie  forr-piin  o 
tile  keel  and  Ibe  bowi  with  iron,  wbicb  pencrirue  and  break  down  itia  Ico  m  tbi 
baal  i«  drawn  forcibly  along  by  nn  adcqiiaie  iimiilier  of  butvn  towing  it  ou  Ihi 
)Mth.  'I1iii  meanire  of  opening  the  na-rigation  of  a  canal  ia  aeldum  adopted 
rxeept  nhrn  the  ice  ia  only  a  few  iiiehei  in  ihic^kneu,  or  wliau  a  thaw  hai  rvB* 
dercd  thicker  ice  of  littlv  teiincily. 

K'lvL'REAM.  A  apetie*  of  eonfiiclioiiiiry  mndr  by  imtnrrdne  cream, 
voiioiitly  flaioured,  in  a  uint  of  ice,  contained  in  a  p»il  conalructed  Iim  the 
purpose,  wherein  the  crroni  ii  c«ng*al«d. 

IC'K-MOUSE.  A  repotitory  for  ice  during  Ihoutnmcraewuo.  In  I<ondon  and 
utber  pkeei,  ice  ii  kept  by  tbe  confectionen  in  deep  cellar*,  from  which  the  ex- 
twnal  air  it  excluded  aa  much  ai  poMible,  and  provided  with  draini  Iu  k«p  ih«s< 
dry.  When  ibo  nuroundlng  mII  ti  moial,  a  IVamc-vrork,  oi  etitt  at  carp^cliy  i* 
conalracled,  having  a  gTatlngalboHooi,  and  ia  la  placed  inlhc  cellar  M  to  balvo 
or  lunre  r*el  ditUiiC  aom  lE>  Boor,  tldd*.  nnil  rmif  uf  ibenllar.  In  ihi*  ike )m 
il  (flid  lo  be  at  perfectly  preterred  an  in  n  dry  cellar.  Soniv  iaark<t-gudenen 
pretervo  ice  in  great  bcapa,  hy  merely  building  it  upon  on  rlii-atcd  haac  in  the 
open  garden,  and  covering  it  ovrr  and  around  by  a  very  thick  stratum  of  alratr 
or  weik.  Thli  ^lati  of  prowrving  ice  ia  in  accordance  biiIi  Ur.  Cohbelt'a 
revomincDdatioa  m  hli  Cotlage  Eetmtmg,  wherein  be  obaetvM  thai  "  on  icc- 
houM  ihould  not  be  undergrDvnd,  n«r  aliadtd  by  Irvci,  bnt  be  cxpoMd  lo  Iho 
aun  and  air  ("  that  it*  bed  ihould  be  lkre«  feet  abcnw  (b«  Urel  of  llie  ground, 
and  competed  of  aomelhinfr  that  ui!l  admit  of  ibe  dtippinfi  flowiBg  tHUnilj' 
off;  and  lie  adda,  that  "  wtab  *ome  pole*  and  itnw,  a  Virgtnkan  will  conMmct 
an  icchouie  (or  ten  dnllon,  worth  a  doten  ofiboa*  wbieh  coit  ihe  man  ofiwite 
En  England  aa  many  veore*  of  pound*."  The  ice-houan  built  by  ibc  Vitnniana 
coniiti  «f  an  inner  ihed,  tarnHioded  by  an  outer  Mie,  and  baring  a  leuBciMt 
VBConi  aooec  between  the  two  lo  etiaUe  a  perMci  to  walk  round ;  tbe  walla  and 
roofa  of  bolb  ihe  abed*  are  mad*  of  ihnteh,  laid  oo  about  a  foot  ibjck ;  and  the 
\ae  ia  depotited  in  the  inctr  abed  on  b  bed  at  atnw.  In  England  and  hraaoe, 
lb*  enminon  form  of  ire-bouaea  i>  thai  of  an  inverlid  cone,  or  n(b(*  uf  an 
hrn'a  eg]:>  *i'h  the  brood  end  iipprrmoat.  lit*  liisalion  of  au  Ice-bouat  ibould 
lie  dry,  as  nioialore  bai  ■  leMency  to  duaolve  the  ice :  it  ibouid  abo  be  ao 
elevated  that  water  maj  fk«rly  run  uC  It  iboiitd  be  I'njioMd  to  tbe  aun  and 
air  (aa  ofaterved  hjf  Mr.  Cobbdl),  not  under  tbe  diip,  or  m  ibe  abode  of  D*a*i 
in  order  iIiai  Uie  extetnal  drpoaii  of  moitturo  may  be  readily  emfionttd.    Tbe 
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fonn  of  the  building  may  be  varied  according  to  circumitances;  but  m  the  well 
or  receptacle  for  the  ice,  it  ia  desirable  to  have  aufficicnt  room  for  the  deposit  of 
two  or  three  ynn'  consumption,  u  a  provisioB  ngainit  mild  wintera.  Where 
the  aituation  ia  of  a  diy,  chalky,  gravelly,  or  aandy  kind,  the  pit  may  be  entirely 
below  the  autfaco  of  the  ground ;  in  which  case,  an  iee-houie  on  the  plan  recom- 
mended by  the  late  Mr.  David  Gordon  {which  vea  considered  by  that  gentleman 
01  an  improvement  upon  the  American  and  Italian  mBthoda)  may  be  adv&u- 
tageoualy  mtroduced,  of  which  the  annexed  sketch  represents  an  elevation. 
Ttig  a  pit  of  •bout  12  feet  deep. 


and  wide  enough  to  permit  the  erec- 
tion therein  of  a  frame  of  rough  wood 
potti.  This  fl-ame  ia  to  be  14  feet 
wide  each  way  at  the  bottom,  and  16 
feet  each  way  at  the  top,  conformably 
to  the  sketch.  The  posts  mav  be 
■bout  9  inches  in  diameter,  placed 
Bear  enough  to  each  other  for  thin 
laths  to  be  nuled  apon  them,  and  the 
inside  be  dressed  to  an  acute  angle, 
■o  that  as  little  wood  aa  posaible  may 
touch  the  ice.  On  the  inside  let  thin 
lalhs  bo  Duled  at  about  two  feet 
apart.  On  the  ontaide,  at  moderate 
distances,  nail  rough  iioards,  and  M 
the  place  within  with  wheat,  or  ive 
straw  set  on  end.  The  inside  of  toe 
roof  to  be  made  ia  the  same  w», 
and  also  the  gables.  Straw  ia  to  be 
lewed  on  the  inside,  and  heath  or 
straw  on  the  outside  of  the  door. 
The  outside  of  the  roof  is  to  be 
thickly  thatched  with  straw  or  heath ; 


[['''' 


and  heath,  brushnood,  or  Er  tops,  to  be  filled  in  between  the  outdde  hoarding 
and  the  aurxounding  ground,  and  then  neatly  thatched  or  turfed  over.  The 
bottom  of  the  house,  lor  two  feet  deep,  should  be  Isid  with  lai^  logs  or  Etonea, 
next  with  heath,  fir-tops,  or  brushwood,  and  then  with  straw.  The  ice-houta 
thus  completed,  will  look  like  a  square  bee-hive  inverted,  and  is  then  ready  to 
receive  the  ice  or  snow.  But  uiileaa  the  house  be  io  a  veiy  ihady  place,  Hr. 
Gordon  observes,  it  may  be  necessary  to  extend  the  roof,  where  the  door  ia 
placed,  five  or  six  feet,  making  a  second  gable  and  door,  finished  in  the  same 
way  SI  the  first,  and  fill  up  the  intervening  space,  except  a  passage,  with  heath 
or  straw. 

Mode  qfjllliiiglhe  hovn. — When  the  ice  (orinow,  if  ice  cannot  be  procured,) 
is  put  into  the  house,  it  must  he  well  beaten  down  with  a  pavior's  rammer,  or 
mallet,  and  the  surface  almasM  hpt  crmcaot,  as  by  this  means  imy  snow  or  ice 
that  may  melt  will  run  to  the  middle,  or  interstices,  and  freeze.  For  the  tame 
reason,  the  ice  ouzht  always  to  be  kept  concave  when  it  is  taken  out  for  um. 
Should  the  frost  be  very  intense  when  the  ice-houae  la  getting  filled,  it  may 
be  very  beneficial  at  the  clote  of  each  day's  filline  to  throw  in  thirty  or  forty 
pails  of  water,  which  will  fill  the  interstices  and  freeze.  When  the  hoiue  is 
full,  spread  upon  the  concave  surface  a  carpet,  or  sail  split  up  the  middle,  and 
upon  the  top  thereof  a  foot  thick  of  water.  When  ice  is  required  fiir  the  use 
of  the  family,  or  when  it  is  necessary  to  put  in  fresh  meat  to  lie  on  the  face  of 
the  ice  for  preservation,  or  to  take  out  for  use,  the  sbaw  and  carpet,  or  sail,  ia 
to  be  opened  in  the  middle.  Should  rats  infest  the  place,  an  iron-wire  frame  oe 
case  may  be  required  to  put  the  meat  or  fieh,  itc.  into  when  lying  on  the  ice. 
A  small  open  surface-dram  ought  to  be  dug  round  the  house,  to  prevent  any 
water  running  into  iL  Opening  the  door  of  the  house  does  little  harm. 
Damp  or  dense  substances  touching  the  ice  is  much  more  pr^udicial  than 
dry  air. 
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ICE'SAWS.  I'MW  *•«■  ItMil  fur  cnUiiig  ikraugli  tlic  Jco  Tor  Mlbirilig  iUm 
wlifii  frmun  up.  The  VMidi  employed  in  the  Oratmbnd  fi)h«rie%  uid  otlwri 
tliat  iuti||atc  ilia  poUr  uai,  arc  rc^ulikTljr  furliUlioil  initl)  llioto  iiiackiiift,  ■■ 
the  lire*  of  tlia  craw  not  unfroniMDlJy  d*(iend  oii  the  cipcdilion  wjib  vhich  • 
PMMg*  can  b«  cut,  M  oi  lo  4uDDcaj{a  ibe  vtmtl  txdbn  Ibo  furl)ipr  wcumit- 
ution  at  ice  r«id«iv  it  •»  iiiipawibt*  und*rUklng.  Th*  ■■«,  with  a  weigtit 
•UiptDd«d  lo  ll,  tt  inlrodaotd  by  mcani  of  n  h«le  faraken  through  the  ice,  and 
Ii  iiupeiidcd  by  ■  rop«  paMd  ortr  a  pulley-  Gt«l  to  ■  Uianglo.  A  party  of  a 
daz«D  or  uiotc  tnrn,  run  out  and  bach  again  with  n  ropr,  and  ihni  n)ov«  the 
■aw  ui>  and  down  till  it  hni  cut  ili  way  la  &r  w  to  luiig  prrpcadiciduly  Gmn 
the  pulley.  The  tiiangle  ia  tlwa  iuov«d  ■  tout  or  twu  iHithir,  «iid  th#  Mwiog 
retommcncM,  tli«  urvttet  of  iho  whole  crew  boinj  required  in  thii  laborioiw 
midertukine. 

Lieui.  w,  J.  Hood,  of  tlie  Iljffrrim,  R.K.  hu  rcctnlly  grpally  !in)itni«I 
thil  apparatun;  (ut  the  comniuiiKUioli  of  whkh  and  the  prewnlation  of  an 
illutlratiiT  model  t«  the  Society  of  An>,  that  nnttemu  waa  awarded  the 
SociHy'a  honorary  n«d^>  In  Mr.  Hood'a  machlcio,  lb*  mw  it  mupradnl  by 
a  ^ight  *lt4gO,  ■n^  ■■  wvo'kcd  by  the  power  of  orJy  ivo  ot  three  men  at  iW 
end  ef  a  ient;  a  bar,  called  a  proMUcr,  if  fixed  on  thv  Irvrr  batmen  the  fiil- 
crum  and  the  uw,  A*  otbr  cnil  rcaling  on  the  iiurfMi-  of  iliv  icr,  end  lo 
adjiutod  that  ueb  motion  of  the  levet  ahiill  nmducc  a  cut  uf  n  pnn  leinrlli, 
end  at  the  uime  line,  by  means  oif  the  propeller,  inithlhc  tl(4j;u  mi,  tu  that  the 
t«(lh  of  the  «aw  ihall  alwayi  b«  la  contact  with  llic  ice.    The  annexed  &gura 


Ernaitldi'rVvallon  of  i)m  machine.  «aa  iaaaledgv,  of  oma&mv-irork,  rat- 
g  on  the  iurfocc  ef  the  ice ;  i  a  tniiuvcnc  bar  paiai^  throivit  ibo  krtr  #  (, 
and  foRoing  the  fulcnun  on  whtcb  i<  novcsi  ibii  lever  Ha  a  otom  boMtk,  m 
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repretented  in  peiipectiFe  in  doited  liaef ;  e  *  damp  or  brace  amaMtBg  of  two 
cheeki,  one  on  ,eflch  lide  of  the  lever,  loosely  pinned  at  lop  to  the  lerer,  and 
at  bottom  to  the  »awf;  a  a  clamp  nmilar  to  e,  bj  vbich  tbe  ireigbt  d  (wliirh  i> 
of  the  shape  of  s  double  convex  lens)  U  bang  to  the  lower  end  or  the  nw ;  ■ 
the  propeller,  an  iron  bar,  terminatiDg  below  in  two  cUwi,  and  at  top  in  a  fbit, 
and  nispended  on  the  lever  by  meant  of  a  tranirerw  pin  i;  I  a  weirht  hnng  to 
the  propeller  at  n  /  n  a  traniverae  bar,  limiting  the  motion  of  the  handle  end 
of  the  lever  in  an  apward  direction.  It  should  be  tinderatood  that  there  ii  a 
duplicate  frame  limilar  to  that  brou^t  into  view,  on  the  other  aids  tf  ibe 
macbinej  about  18  inches  apart,  and  connected  by  transvenc  ban.  To  ptgeent 
^e  lever  from  swerving  laterally,  there  are  at  the  handle  ends  two  uprunt  hm, 
between  which  the  lever  moves.  The  saw,  after  having  once  entei«d  die  ice, 
will  only  require  from  two  to  four  men  to  work  it ;  and  it  should  Dot  be  takMi 
out  of  uie  ice  till  after  tbe  distance  required  to  be  cnt  through  is  acconi' 
pliihed.  The  saw  can  be  guided  by  the  lever  in  any  direction,  ao  n  to  cut 
the  ice  into  pieces  most  convenient  for  removal,  either  by  pushing  them  imda 
the  adjacent  floor  of  ice,  or  by  dragging  them  out  of  the  ship's  track  into  dear 
water. 

ICHNOORAPHY,  in  Drawing,  is  synonymous  with  the  term  plan,  sach  a« 
is  exhibited  in  an  horiiontal  aeclion  of  a  bnilding,  or  of  any  other  object, 
which  shows  tbe  true  dimensions  to  a  scale  of  every  part  in  the  line  or  plane 
throueb  which  tbe  section  is  mode. 

IGNITION,  in  ile  general  sense,  properly  signifies  tbe  setting  fire  to  an* 
substance.  But  the  sense  is  more  usually  limited  lo  tbe  kind  of  burning  whicb 
is  not  accompanied  with  flame,  such  as  that  of  metals,  atones,  and  otber 
subatances,  which  become  red  hot  without  melting. 

ILLUMINATING.  A  kind  of  miniature  paintJog,  andently  much  ptao- 
tised  for  illustrating  and  adorning  books,  but  now,  comparatively  to  the  other 
modes  of  illustration,  but  little  practised,  being  chiefly  confined  to  very  expencrre 
publications,  of  which  a  very  few  copies  are  intended  to  be  taken,  or  to  the 
adornment  of  manuscripts.  Formerly,  bewdes  the  writers  of  books,  there  wen 
prtists  whose  profession  was  to  ornament  and  paint  manuscripts,  who  were 
called  iiluminatort.  The  writers  of  books  first  flnished  their  part,  and  the 
illuminators  embellished  them  with  ornamented  letters  and  painbnn.  In  old 
manuscripts  blanks  are  frequently  found,  wliich  were  left  for  tbe  iliuminaton^ 
who  never  filled  them  up.  Some  of  the  ancient  manuacripla  are  gilt  and 
burnished  in  a  i^Ie  superior  to  later  times,  and  the  colours  are  so  excellenl^ 
as  to  indicate  the  exercise  of  great  skill  in  preparing  them. 

IMPACT,  in  Mechanics,  the  nmple  or  single  action  of  one  body  opOB 
(mother,  to  put  the  letter,  if  at  rest,  in  motion ;  or,  if  it  be  moving,  to  increaae, 
retard,  or  after  the  direction  of  its  motion.  The  point  against  which  die  im- 
pelling body  acts  is  called  the  point  of  impact. 

IMPALPABLE  POWDERS.  Powders  so  finely  levigated,  that  the  pwtidM 
of  which  the^  are  formed  cannot  be  distinguished  by  the  senses,  more  eroeeially 
that  of  feeling.  Fine  pigments,  prepared  by  a  flat  stone  and  muller,  an 
reduced  to  this  state.     ^^ 

IMPENETRABILITY  is  commonly  understood  to  imply  that  quality  of  a 
body  by  which  it  cannot  be  pierced ;  but  in  Physics  tbe  term  has  a  difierent, 
or  more  refined  signification.  It  is  therein  denned  to  be  that  property  of  a 
body  by  which  it  prevents  any  other  body  from  ocmipying  the  space  in  which 
the  former  is.  Two  particles  of  matter  cannot  exist  at  the  same  time  in  Um 
same  place,  for  us  long  as  one  retams  its  place,  it  must  necessarily  exclude  tbe 
other.  Indeed,  were  the  case  olhemise,  each  body  might  be  succeaaivdy 
absorbed  into  tbe  substance  of  anotlier,  till  the  whole  frmne  of  the  universe, 
collapsing  to  a  point,  were  lost  in  the  vortex  of  annihil^tian.  The  fact  of  the 
impenetrability  of  even  water  is  easily  demonstrated.  If  a  solid  body  be 
plunged  into  a  vessel  filled  with  water,  a  portion  of  the  water  will  overflow 
exactly  equal  to  the  bulk  of  the  solid  body  immersed,  which  shows  that  it  ia 
inly  a  change  of  places  of  the  substances. 

IMPULSE,  in  Mechanics,  the  single  or  momentary  action  ar  force  bjr  which 
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s  lioJjr  11  ImpcJlAil  by  anullier  hoif  tuikUig  It,  and  k  dklin^uUMd  from 
eonliiiiicd  farco,  taeh  W  p<illin|[.  pmiUnjc  «r  pr«iit«.      Hr.  Adwm,  In  hr)( 

ftirced,  bf  th«  *Tidnica  ot  4T«Ty  plimomctiM  fn  naciir*,  b^  wiwry  tnierincnt 
in  philowpliy,  to  ooncliide  tlul  impuUe  it  lb*  only  mntciial  caiMc  o(  aMioo. 
All  die  propcrtici  of  mattci  are  *ueb  w  fit  ihent  to  act,  anil  lu  b«  aolej  apon, 
in  n  macliHulcal  my.  They  ara  all  auch  h  can  b«  «di|>tfd  lu  tha  kiiitwn 
prinoiplc*  of  RiTCbanitm  anum^  aitutc.  We  arc  IhcrcfoTc  bound  by  cnry 
rulf  of  wnind  KOMainx.  to  contidtT  it  ai  the  cauM  o(  all  tlic  niolion,  and 
continiiaiiea  nt  mottan,  la  llw  iiiound  untvan*.  It  ii  ilic  ucic  ci'iimIh  vid 
only  univDnally  knows  cwuc;  (at  neither  tlw  pnpoitiei  nf  nultcr,  nor  cipc- 
riiupnk  »nr  obwrrttlMii,  aObrd  any  ether." 

INCENSE.    See  FaAHiMcMti. 

INCH.  The  twcUUi  pott  of  a  foot;  it  MBtain*  tlttte  bailey-cvnt^  or 
twelve  linn. 

INC1DF.KCE,  or  Line  of  iMeiDrscR,  In  Mcelionic*,  i«  the  direction  itt 
which  oae  body  pnuei  or  tIrikM  upon  anoiber. 

INCINERATiOS.  Thp  cotnbiuUon  of  vcf  el&ble  at  aninMl  nihaUaeea.  (or 
the  fmrpoM  of  obliining  their  uhn  or  filed  roaldue. 

INCLINATION,  in  Geomcliy  and  Heelunief,  tbe  mut«al  iMtdeney  ol  tvra 
llnM,  pUtiiv,  or  bodice,  to  eaoh  <rtW,  nakJD^  at  tlia  potnt  whera  ihey  meel, 
an  anfclc,  cnllcd  ili«  angle  of  indinatten.  Thm,  the  iadinalMni  of  e»o  liae  to 
anolliFr,  ii  tlir  scute  uixIe  i>hl<h  thoae  linea  mtke  where  they  aneet. 

INCLINKO  PLANE.  One  of  the  meeliaoie  powen  or  wiiple  maehine*  by 
which  «eij(liu  amy  bo  cUiAird  with  grrat  facility.  If  ■  heavy  body  be  tur 
penilml  fifelr  in  tpace,  or  aj^uiiit  a  vertioil  pUne,  it  ii  maniRnt  tliot  a  weight 
equal  te  ibelf  mtut  bv  employrd  to  nuUiii  it.  IC  on  the  other  hand,  Jt  ml  on 
anomontal  plane,  the  wlwlc  weight  ii  Mutuntd  by  the  phroe.  But  if  tkc  body 
reic  on  a  plane  at  all  inclined  to  the  bodian,  a  port  only  of  tbe  wngbl  ia 
tutuined  by  the  plana.  Ltt  A  B  be  a  pUne 
invllncd  to  me  horiion;  D.  a  bodr  ii^ipotted 
on  the  nianc  by  mcani  of  ibn  weight  or  po«r«r 
P. ;  If  Uie  experimoit  bo  mode  by  cartytng  a 
cord  over  a  ttxti  pulley,  a«  tn  the  diagram,  il 
will  he  iten  tb«  while  the  ooid  conEinuci 
parallel  to  Ibir  plane,  iho  powrr  E  will  hpat  to 
the  weicht  D  the  aaine  pmjiurtlon  nt  B  C  lu 
B  A ;  tut  il.  oa  (be  hdtrlit  of  the  nlime  to  ita 
lenzlh.  If  the  l^ogtlt  of  A  U  be  ux  feet,  and 
the  noight  one  fool,  a  power  of  one  pound  will  balaneo  alx  uoundi  on  tbe  plane ; 
if  the  bcigkl  be  (wo  fret,  ooopouna  will  balaoca  three,  aM  looD.  ToMceitalB 
the  poear  obtained  by  thii  ooiitrivanci-  we  nuut  Ibercfore  divide  ibe  leng;lb  af 
the  plane  by  (hr  bdeht  If  the  pnwir  lu-t  ponlM  t»  th«  beae,  Ibe  power  m  to 
tbe  weight  *i  tbe  btttbl  t«  to  (be  U^th  ot  the  baie.  Wbrn  tbe  power  ocM 
parallel  to  the  plane,  (he  power,  weight,  and  prtwore  eo  the  plane  will  be 
propottional  to  tba  Hire*  line*  B  C,  D  A,  and  A  C.  Put  i:f  tbe  weight  be 
reinewnted  by  e  t,  by  llic  TOMlulion  of  force*  thi*  may  be  droomMatd  inin  a  e, 
fli.onr  ptTfiendiculai  and  (he  other  parallel  lu  ibe  plane.  Now  it  iaeleu  dut 
the  one  which  acta  peepenitlMbfly  on  (be  plane  will  exert  an  Muivaleat 
preiture,  <ihil«  the  pan  that  U  parallel  to  (be  plane  niut  be  audainea  by  tbe 
power.  Jience  ibe  power,  weight,  and  preHOte,  are  propcelioniJ  to  tike  liib* 
of  ibe  unall  (riangle  a  be,  whtcti  le  einilar  lo  the  large  one  A  B  C.  If  Iho 
end  of  Ibe  cord  be  raited  above  the  pArallel  diMciMa,  the  preMore  on  (be  pbne 
will  be  dinlnliAsd,  bnl  if  it  be  depreiwd  behiw  the  panllel  direction,  the 
preMuro  will  be  hieieaMd,  but  in  bolb  eaan  «  jrrtftter  power  wiO  bo  required 
to  more  ilie  body  up  the  plane.  It  i^  we  apprehend,  ntedlna  to  Mate  ewnple* 
i  nf  the  onplication  of  (hit  nMtbod  of  inenoMnic  "ur  power,  •■  ita  tue  ia  anrittim 
lo  raiee  nodioi  to  imaB  cJeralioni  mnit  bo  ahundaiiiU'  ubvluu*. 

INDLLIBLE.  Soin«(binc  that  tannwl  be  wicrlled  or  e&ctd,  ••  indaUUe 
ink.    See  Aaacaaoiuu  end  (nc 
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INDEX,  ID  Mechanism,  is  s  light  rod,  uraiUr  to  the  baai  of   a  e 

employed  to  point  out  the  degrees  marked  upon  a  divided  scale. 

INDIGO.  A  blue  colouring  matter,  eitracted  from  the  leavM  and  ataj] 
the  aidiga/nra  tincteria,  or  anil  plant.  The  aneienta  were  acquainted  with 
dye  uniier  the  name  of  Indicum.  I-t  is  found  both  in  the  EaU  and  } 
Indies,  ia  apontaneous  in  China  and  Cochin  China,  and  is  cultiTated  all 
[hose  vast  empires.  The  seed  :■  aown  in  little  futrows  two  or  three  tn 
deep,  and  about  twelve  inches  distance  from  each  other.  Though  it  ma 
Bonn  at  all  season),  the  moisture  of  the  spring  causes  the  plant  to  ahoot  n: 
three  or  four  days,  and  it  ia  at  maturity  at  the  end  of  two  montha.  n 
gathered  it  ia  thrown  into  a  hicge  cistern,  called  the  steeping  vat,  contaii 
sufficient  water  just  to  cover  the  vegetable.  The  matter  besiiu  to  fern 
sooner  or  later,  according  to  the  warmth  of  the  weather,  ana  the  maturil 
the  plant,  generally  occupying  from  aix  to  twenty  houn.  When  the  liquc 
in  a  proper  state  of  fermentation  {which  ia  known  by  iti  heat,  its  thickciuu 
abundant  frotli  tliat it  throws  up,  and  its  bhte  colour,  indming  to  vioIet)|i 
let  out  by  cocks  in  the  bottom,  into  another  vat  placed  for  that  purpoae. 
Ihia  aecond  vat,  called  the  beating  vat,  the  liquor  is  atroogly  and  ioceaaai 
beaten  with  a  kind  of  buckets  full  of  holes,  fastened  to  poles.  Tfaia  part  of 
process  requires  the  greatest  precaution.  If  the  beatine  is  ceated  too  aoo 
part  of  the  colouring  matter  remains  dissolved  in  the  liquor ;  if  contiiiiic 
little  too  long,  a  part  of  that  which  is  separated  is  dissolved  afresh.  The  ei 
time  for  discontinuing  the  process  is  determined  hy  taking  up  sorae  of  the  lie 
occasionally  in  a  little  cup,  and  obaerving  whether  the  blue  recula  ia  dJapoae 
separate  and  subside.  The  whole  being  now  suffered  to  rest  till  the  blue  nu 
has  settled,  the  clear  water  ia  let  oET  by  cocks  in  the  side*,  at  difFerent  heig 
and  the  blue  matter  at  the  bottom  is  diacliaiged  by  another  cock  into  a  v 
vat,  where  it  is  suffered  to  settle  for  some  lime  longer,  then  conveyed,  in  a 
fluid  state,  into  bacs  of  cloth,  to  strain  off  more  of  its  moisture  ;  and,  lai 
exposed  to  the  air  in  the  shade,  in  shallow  wooden  boxes,  till  it  ia  thomnj 
dry. 

INERTIA  or  MATTER.   The  name  given  to  a  passive  principle,  hy  w1 

bodies  persist  in  a  state  of  notion,  or  rest,  receive  motion  in  proportion  to 

force  impressing  them,  and  resist  as  much  as  they  are  resisted.  Sea  Maeaaa 

INFLAMMABILITY.     That  property  in  certain  bodies  which  din> 

them  to  kindle  or  take  fire  readily. 

INFUSION,  is  the  operation  of  macerating  or  steeping  any  nifaatanoa 
water  or  other  fluid,  hot  or  cold  (but  without  boiling,  ao  as  to  extract  jta  aolt 
parts.     The  liquid  thus  impregnated  is  called  an  inlusion. 

INGOT,  is  a  term  applied  to  small  bars  of  gold,  ulver,  copper,  and  ol 
metals,  of  a  wedge-hke  shape  in  their  transverae  section.  The  metala  are  i 
into  thia  form  for  portability,  the  convenience  of  trade,  and  their  ca^  appliesi 
in  the  arta. 

INHALER.  The  name  given  to  an  apparatus  having  a  breathing-nipe, 
which  a  patient  inhales  steam  or  other  vapours,  and  sometimes  particular  ga 
or  airs,  presumed  to  be  beneficial  io  catarrhs,  affections  of  the  limgs,  «fc. 

INJECTION,  The  operation  of  forcibly  throwing  any  Uquid  or  aerilb 
fluid  by  means  of  a  pump,  syringe,  or  other  suitable  mechanism,  into  •  ve« 
Tliua,  cold  water  ia  injected  into  the  condenser  of  a  steam-engine  to  cfleel 
vacuum. 

INKS,  arc  fluid  compositions  designed  for  writing,  drawing,  and  ptintiii 
As  there  are  a  great  variety  of  sorts,  we  shall  treat  them  coniecutivel 
according  to  the  following  arrangement  of  the  sulgect. 

For  Wriling.    1.  On  black  writing  inks  generally.     2.  On  common   bla 
writing  ink.     3.  On  best,  or  Japan  ink.     ■..  L'opying  ink.     6.  Indelible^ 
iiideitnictible  ink.      6.  Red  ink.      7.  Indealructible  red  ink.      S.  Kue  in 
9.  Yellow  ink.  10.  Green,  and  other  coloured  inks.     II.  Clotlnmarkiug  in 
]2.  Sympathetic,  invisible,  or  secret  inks.     13.  Lithographic  ink. 

For  Draiviag.  14.  Indian,  and  imitation  Indian  ink.  15.  Lithographic  in 
for  drawing  on  stone  or  p.iper. 
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PrimUHf,  1C  LMO'pttm  prinlinff  laA.    17.  lUJ,  and  other  «al«UT*J 

_..      IB.  Copffr-|plit«  printing  nk.    19.  LitlMfraphie  priMtnH  ink. 

For  mnimiK  Mmim  <S  ink,  SIX 

t.  JMmH  Wnliwf  Jhi*  fmtr«llf,~-Vlhtti  wiy  f«y«»bl*  Mttt«r.  conininlng  th> 
^•lllc  aei^  la  tnftiMd  wllli  k  Mliilioo  of  irca  in  water,  th«  gallic  <«ul  uaitM 
with  (he  imm,  ud  ■  black  Hquor  mulu,  from  which  tbi*  colour,  In  ihe  ram  of 
an  bnpdpoble  powder,  it  Bmboaltjr  mcipiuicd.  To  prevtEOt  ifco  bUcr  tikct, 
ll  bM«mH  Dtcoanry  ts  nruir  the  tl^iMr  Hnld,  or  of  nfoWr  melfe  Kn*ilf : 
and  thii  la  tieat  cfiecled  by  the  addiuen  of  a  g«n  which  ii  perfccUy  Miiblo  m 
water,  lu  thin  gum,  beiidM  keeping  the  black  feculie  nipcMed  b)  the  liquor, 
*crTc«  olio  to  prevent  ilig  Ink  from  tinkbg  or  (preudinc  on  the  paper,  and 
Itkewiie  to  defend  it,  in  ilic  masner  of  a  eami»li.  IVom  lEc  action  of  the  ut. 
Ink  may  llitnfon<  ki  rtgudod  aa  merrly  a  nllaiv  nt  iron,  combined  with  a 
lltde  Biucdage.  It  folio**,  from  tlili  view  oTthr  matlcr,  tUnt  the  ■ami',  nr  very 
nearly  the  tame,  kind  of  kUck  tiqoid  mi^  be  produced  rroui  a  great  variety  of 
■ubatancta,  and.  iherelim,  to  nuke 

X  CoKmouBlaeJt  ITnCiaeViiil.— ItbecomcathebiuineuofihcmanulaetuTeTto 
Hiecl  (uch  RinterUli  a*  wiu  produoe  tbe  rpijuiroj  (itmllty  at  th*  trait  cea(  to 
lunweir.  It  u  commonly  euppMcd  that  iiiit-^ulli  Hr*  cmplojfd  on  a  lam 
•ode  for  ihii  purwyir,  but  the  low  price  al  whicli  common  iak  it  •ometimei  loM 

5r  gallon,  renjer*  ihU  Inprobanle  ;  and  that  tuch  an  exneoriit  material 
ow«T«T  good)  i*  not  necMMiy,  the  treuler  hae  onlj  to  wnuacr  that  the  dyer 
Raakea  a  variety  of  good  black*  wUhoui  iL  Of  all  known  rtgetable  matter*, 
wmaeh  ■pproaehca  nearot  to  galb^  ^i  fermt  a  Tery  cheap  lutNtitute ;  com- 
bined with  the  wlphate  of  iron  (^recn  oopperai)  it  nake*  a  rttj  riob  Uaek  ink, 
but  it  roqutfM  eome  porutl.-ir  niaiujCRnenl  lo  prertnt  III  Mcomlag  (hid. 
Logwood,  front  the  great  afibuly  ef  tU  colouring  mailer  to  the  oiid«  of  iron, 
render)  it  a  aiotl  dennhle  lufcalilule  for  galli.  It  ia  well  known  to  be  paittaQjr 
tiaed  with  gall*  in  making  Ink ;  hut  xtry  good  common  ink  may  be  made  from 
it  wilhoid  anv  othor  Mlringeni  matter.  Valonia,  the  bark*  of  (m  oak,  dwetaml, 
and  mHT  otner  tr««^  may  be  very  odvantagcoualy  aDplled  aa  welnl  lubeiiiute* 
Ibr  galli  m  making  common  ink,  aii'l  arc<  wHI  deaerwig  of  the  attention  of  tha 
nanufactorct  who  mav  not  be  acijuainleil  ailh  (htir  ptoperliea.  A  good  common 
ink  1*  made  in  (he  fiillowing  manner :  'I'ukr  S  ouiicpt  of  Aleppo  gall*,  Id  coafM 
powder,  and  S  ouncei  of  logwood,  in  thin  cliijit ;  boil  thcio  in  tti  quart*  of  wift 
water  for  an  hour,  and  lupplr  tlie  wutc  from  craporation  by  At  additjon  of 
frcth  water ;  >Cra!D  the  dreocltoii  iliroogli  a  hair  lieTt,  and  tkm  add  3  ouoct* 
of  (ulpbale  oTimD,  aod  3  ouncciof  gum$enpf|iU.af  ordiaafy  qoalily.  Stii  (h« 
mUlure  until  (ha  latlM  I*  dinolred,  thrn  let  tl  nibtids  fur  Iwnity-feur  how*, 
afUt  which,  decant  the  ink,  and  preierre  i(  in  bottle*  of  glaaaee  alone  ware  for 
lue.  Thia  reoipe,  it  ia  ettdcnt  from  the  preoeding  rmarka,  isay  be  coneidei^y 
varied  vlilioul  material  prejudice  to  tlie  quality  of  tlie  aitiele ;  but  it  (hould  M 
borne  in  mind  tlut  galb  noaetee  more  intrinuc  valna  (wilhoiM  rcEcrence  to  ibctr 
prime  eca«)  than  (heii  eobetituiei,  aa  a  giren  weigbi  «f  (hem  yield*  a  greater 
quantity  of  black  peveifdiala  than  any  of  the  other* ;  tbe  cnrreait  pike,  a*  wefl 
a*  the  quall^  of  the  galb,  will  thcrerort  have  10  be  dnly  cMiniated,  and  in 
appeetjoning  the  Nihaliliite  a  srestir  qiianiily  muit  be  uanL 

3.  jBM,  or  /ejnm  l»i.—il.  [tib«uvourt,  who  hat  paid  partlndar  allenlian  to 
tbe  pTotie**  of  Making  black  ink,  hu  drawn  tbe  fUlowi^  inftceMoet  ftooi  bli 
expiRinieata.  That  Icgwood,  from  iti  diipcnliun  to  unit*  with  the  toluliona  of 
iron,  t*  a  enluable  ingredient  In  tbe  Baking  of  ink,  rendering  it  not  only  of  a 
very  dark  colour,  but  lea*  capable  of  change  from  (he  action  of  acldt  or  of  the 
air.  That  wilphalc  of  capper,  in  a  eeilaki  prooorlion,  givn  depth  and  fimneaa 
to  the  colour  of  the  Ink.  Tlial  gnni  baa  all  ibo  adraniagci  «r  have  befota 
nanied.  That  eugar  (Jlbough  It  ha*  (oaoe  bad  qualide*}  it  of  u*e  la  giruig  a 
d*grwe  uf  fluidity  (o  the  ink,  whkb  pcrniit*  (be  dose  of  gun  to  be  enUrgol 
b^enil  what  the  Ink  would  bear  wiilMat  it.  That  waUr  ia  the  bt«t  aDlTenL 
Pram  theac  cotuidcntlon*  M.  Hihanceort  bai  gtren  the  foUowisg  direetionB  far 
•ha  oompoeitian  of  good  ink,  nameiy,  S  oitncea  Aleppo  gaU*,  4  ounoea  kgw«a^ 
4  ounce*  eulphaU  of  ttoD,  3  evnccs  gum  araUe,  I  onnta  eulphat*  at  Mfftr, 
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and  I  ounce  of  nignr  coiidy    Tlie  gatU  nod  logwood  ta  be  bcnled  In 
of  water,  till  reduced  to  6  Ibi.  and  alter  itrainiDe,  the  othn;  ingredietita 
,  Ihi  added.    Thii  ink  flovn  from  the  pen  of  a  jet  black,  and  from  the  pun 

^1   j!.  in  greater  proportion  lo  the  liquid  than  in  the  previout  recipe,  the  wntmi 

'-  vritFi  a  gloss  upon  it;  hence  it  has  been  called  Japan  ink.      If  it  ia  d» 

E've  it  marc  ^ota,  the  gum  may  be  increased,  to  which  aome  more  uugm 
!  added  to  give  it  equal  fluidity ;  but  an  eicMi  m  the  latter  ingredient  i 
papers  written  upon  with  it  liable  to  stick  together,  upon  contrftctiiig  Ihi 
dampness. 

M.  Desormeaux,  jun.  an  ink  manufacturer  of  Spitalfidda,  nre  an  ex 
recipe  for  making  mk  some  time  lince  in  the  PhtloiBpUeal  Sfagaaiie  ; 
hit  proceu  does  not  differ  eitentiall;  from  those  we  have  given,  and 
3|  obaervaUoas  are  confirmatory,  si  J»r  as  thej  extend,  of  our  own,  we  aha] 

notice  the  points  of  difference  in  his  communication.     He  direct*  the  w 
of  iron  to  be  calcined  to  a  whiteness,  and  employs  coarse  brown  mgar  i 
j  j  of  sugar-candy,  the  acetate  of  copper  instead  of  the  sulphate,  and  only  i 


fourth  the  quontitfj  and  recommends  the  mk  to  be  igitated  twice  a  day 
[i  ,  fortnight  before  it  is  poured  from  ihe  dregs  and  corked  up  for   lue. 

jjij  variations  appclr  to  he  judicious  and  deserving  of  imitation. 

j|  '  Dr.  Lewis  and  othen  have  recomniended  vinegar  as  the  inenatnium  i 

j;  ferenceto  water;  on  which,  h  well  as  the  sulfihate  of  copper  of  Mr.  Ribai 

1  j  Dr.  Ure  acutely  observes,  "  I  have  found  an  inconvenience  in  the  me  of 

I ,  which,  though  it  docs  not  relate  to  the  goodness  of  the  ink,  is  sufficientlv 

-  ]  in  Iheir  practical  eihibitian,  to  forbid  their  use.    The  add  of  the  vin^i 

V  (o  itrongly  upon  the  pen,  that  it  very  frequently  requires  mending;  ai 

"  sulphate  of  copper  has  a  stitl  more  unpleuont  eOect  upon  the  neo-knil 

seldom  happens  that  when  a  pen  requires  mending,  that  the  ink  u  wiped 
perfectly  from  it;  and  often,  when  the  nib  is  only  to  l>e  taken  o^  it  ii 
without  wiping  at  all.  Whenever  this  is  the  case,  the  ink  immediately  ds 
a  film  of  copper  upon  the  knife,  and  hy  superior  electric  attractioa  i 
sulphuric  acid,  a  correspondent  portion  of  the  edge  of  the  knile  ia  Hi— 
j  and  is  by  this  means  rendered  incapable  of  cutting  until  it  hat  been  an 

[  upon  the  bone. 

4.  Copi/ing  Ini, — for  transferring  writings  to  thin  untited  paper  ia  pn 
by  the  simple  addition  of  a  little  sugar  to  common  writing  ink.  The  poi 
affinity  of  water  to  sugar,  causes  the  damp  paper  to  immediately  abeor 
ink  by  the  powerful  aid  of  the  cnpying-marhine.    See  CorviNo  Fasas. 

5.  IndelibU  Ink. — It  is  well  known  that  common  writing  ink  may  be   i 
i                                      obliterated  hy  the  application  of  oiymuiialic  acid,  or  aqueoua  chimin 

therefore  becomes  an  important  object  to  employ  those  lulntances  which 
t|..  be  indestructible  by  the  application  of  any  process  that  will  not  at  the 

fil   |.  time  destroy  the  materinl   upon  which  it  shall  be  used.     For  this  pu 

\.\\   '■   -  Mr.  Close  lioa  recommended  twenly-five  grains  of  copal  in  powder,  diaaol* 

'.  -^  i  two  hundred  groins  of  oil  of  lavender,  by  the  assistance  of  a  eende  hea^ 

^   1 1 ,  then  mixed  with  two  and  a  half  grains  of  lamp-black,  and  half  a  gra 

indigo.     A  little  oil  of  larender,  or  of  turpentine,  may  he  added  if  the  in 
too  thick.     Mr.  Sheldrake  suggests  that  a  mixture  of  genuine  asphelhim^ 
solved  in  oil  of  turpendne,  amber  varnish,  and  lamp-black,  wouldbe  •ujperi 
i  the  foregoinff.     For  many  common  purposes  the  introduction  of  a  litOe  b 

'  black  into  the  composition  of  common  ink  will  answer  sufficiently.     Ir 

Journal  x^  lie  Royid  Itutitution  the  following  process  of  making  an  inde 
ink  has  Men  recommended : — Let  a  saturated  solution  of  indigo  and  madd 
boiling  water  be  mode  in  tuch  proportion  as  to  §Hve  a  pur^e  tint ;  add 
from  one-uzth  to  one-eighth  of  ita  weight  of  sulphuric  add,  according  U 
thiekneit  and  strength  of  the  paper  to  be  used.  Thia  makes  an  ink  w 
flows  pretty  A^eelv  from  the  penj  and  when  writing  which  bat  been  exec 
with  it  is  exposed  to  a  considerable  hut  gradual  heat  from  the  lire,  it  beci 
completely  black,  the  letters  being  thoroughly  burnt  in,  and  charred  by 
action  of  the  sulphuric  acid.  If  the  acid  has  not  been  used  in  sufficient  quu 
to  deebtiy  the  texture  of  the  p^>er,  and  reduce  it  to  the  state  of  tiuder, 
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litmil  by  tlie  oxynuriitle  and  oxtUe  »e\i»,  and  lli«ir  cmi- 
inot  viUiautgrMldinculty.  Whpn  th«  full  prapoiticm  of  acid 
aai  liHB  tmploypd,  a  liul«  cnuDjilinf  olid  ruUing  or  tb«  paptr  TfducM  IIm 
carboiueecnu  mall«r  In  powder;  but  br  pntlinc  a  U*ek  croiuad  bcMnd  ihMn 
Ibey  mty  b«  prctcrvrd ;  aiid  Uiiu  a  (peciai  of  laddibln  vHUnc  ink  ii  procund, 
Itit  ih«  l«4tm  are  in  n  monatc  (lamMtl  out  of  Ibe  |wpcr)  which  «l|{tit  bi 
uicfiil  for  *aine  putpotn,  jn^rliap*  &r  iha  •IgaaiuM  of  bank  aoU).  <S«  (ti« 
tiiki  for  marking  linra.)  Vt'htD  Hriltng  «ith  «on>nion  iak  ha*  b«m  rfTacvJ  by 
mean*  of  a^ui'uni  cblonn*,  tli«  vapour  of  Hilpbuifl  of  amnionia,  or  iaBni*rrion 
in  waUt  imprrgnattd  with  Uiii  aubhurrt,  wiU  randrr  [(  *f  aln  legible.  Or  if 
tha  paper  thai  roiilainMl  tha  writins  oe  put  into  a  v<ik  wlutioa  of  pruadata  of 
polaib,  and  when  It  Ii  ihoroughh  wtc,  a  llllW  >ii)>builc  acid  be  kdilcd  (a 
tbo  Kquor,  M  oa  (o  Tender  il  Migntly  acidnloui,  the  hudo  puipoaa  will  b« 
antwntd. 

0.  RtJ  fnh. — Stetf  tmo  pound  of  povdcrad  Draifl  wood,  and  one  ounoe  of 

novdndl  cuohinFa).  in  t>o  nDona  of  TinF{;>r.     Let  Iheni  macrrste  Ibr  tirtlf« 

LminL    Tlieu  put  tha  wliola  on  lo  a  thn  ftro,  tritli  ftair  ounen  of  alum,  and 

oii«  ounct  of  )uiBp-Nu;ar,  in  a  powMr  vtsirl,    until    a   ptaA  t*4  enlanr  i* 

oblainxt.     Whan  m»  bA  U  aMtled  it  may  bv  dKantcd,  pcmrinit  il  through  a 

piece  of  dolli  into  bo[ll(%  and  fttmnvti  far  ua«.     Coeliliivaj  it  a  vtry  expen- 

■ir*  arUdC)  and  although  it  u  luud  loreoommcnd  it*  inirodnccion  inlo  rrd  inll, 

on  aeoowit  of  ihc  riebtitM  of  lu  culnuritif;  matter,  ne  kiiuv  frtun  expcruiKe 

tiiat  it  ii  by  no  nwaiu  a  ncrcuary  ii<|[rrdieii(,  ami  that  a  baautlAit  and  my 

pannaaonl  red  nuy  be  oblHlsed  willinul  iL     We  hive  befart  ua  a  rcdpe, 

written  flitcen  yean  a^a  in  the  identical  rti  ink  il  I*  detrrlpilra  of  lh«  practai 

«f  making;  the  culour  u  txlremelr  beautiful,  nor  in  llie  leul  detartcrated  hj 

Iho  lap««  of  thn*.    Til*  proocM  drilWa  only  iVotn  the  abom  reclpa  in  uting  bo 

vochineal,  but  it  contains  aa  much  alum  b>  tho  liquid  would  diHoIra  In  lueold 

•tate:  the  Brarit  voud  >bi  macerated  during  a  nigbl,  and  wai  vcty  gently 

builcd  id  nn  ingkttd  etxHirn  [Mil  on  tlie  next  day,  for  hair  an  toir;  anerwara 

one  pound  of  Smi^ai  gum,  and  a  quaiMr  of  a  pound  of  luKp-tugar,  went 

added.   With  m>  large  a  proportion  of  mueikgeoaiiut  mentioned^  and  Maaudi 

,  Alum,  {|  b  prababl*  tliai  vlutgat  may  bo  diiptnatd  with,  and  thai  water  alone, 

I  vliich  ia  a  good  taenKtuum  far  Ac  eoloaring  matlar  of  Bnuril  wood,  will  aniwet ' 

I  very  wall,  and  maiariallr  chaapan  the  ink.  Cat«  ahouU  be  taken  to  diacoaliane 

the  buUiog  aftnr  the  fall  bright  red  ti  obtained,  a*  by  coiitiDuing  it  ilir  colour 

darken* ;  alto,  that  copper  er  iron  veaadi  ihotdd  not  be  tiled,  imleu  they  an 

prrfeclly  (ooied  with  da  In  ev«ty  part.     A  aolution  ot  tin  heigbtcBi  Ibe  red 

I  tuluur,  and  Idida  to  realot*  it,  if  it  ho«  acquired  a  purpJo  linL 

I      7.  Imt/ttriKtUU  Htd  Ink  may  be  made  by  ifinolving  one  ««nce  of  m^  !n 

(aeven  ounrti  of  nl  of  lanndcr,  and  aiklin|;  thanslo  thrae  «unc«a  and  a  half  of 

[pure  Termilion.     If  (cwtd  too  ihkk  for  the  pen,  add  a  little  tnara  «ll  of 

8.  Biut  Ink. — Take  ulpbate  of  iudijp  (indigo  diuolred  fai  lutpharfe  arid,  it 
I  may  be  brui  of  the  dyen),  and  dUute  H  witti  water  till  the  dealred  llol  it 
I  oblniiioil.  It  il  with  llu«  aulpbate,  very  hvniy  dUnled.  Ib*l  tha  Unt  bine  line* 
laf  Icdj^cTi  and  otliar  book*  at*  ruled.  If  ^w  !=k  wrrv  u*od  tiron^  It  would  bo 
jiIiDC^iiaiT  to  add  chalk  to  It,  to  neiilraliie  Iha  mU. 

I     W.    Yttta,  /a,— Hair  a  |wund  of  Prvncb  batriaa,  boilod  with  a  little  ahim  In 
'b  quart  of  water,  or  liueenr  and  water. 

1 0.   Grrtn  amj  vlkir  nJHrr^  /mU — A  mixtnra  of  tha  above  blue  and  yrilow 

inka  will  inako  »ywn;  a  mUtnra  of  the  red  and  yellow  wiD  makaan  «raur; 

of  the  bine  and  red,  afarple;  of  ibe  black  and  yellow,  a  twawa.     Juki  e(  aO 

ooloun  nay,  bawervr,  b«  vvry  readily  obtained  by  rubbing  down  with  water 

I  any  of  lb*  waier-coloun  prepared  in  oakca,  far  artist* ;  or  by  u«ng  a  atrong 

tdecoclion  of  anr  of  Die  ingredienu  uaed  In  dyabf,  wiili  a  littlaalnm  andrank 

I     It.JI/ariiiy/dBni.— Mr.  llauaonanhaa^ivanaamaDtimMlieaaferinarung 

I  pl»Mt  of  counn  and  linen,  fircrioua  10  tbeir  being  Weaehad,  whodi  are  capaJHo 

nf  milling  every  operation  in  (be  ptocnte*  both  of  tdeaeh4ng_  and  dyeing  and 

conaequenily  might  bo  amplayed  is  marking  linen  (or  domralia  pntypaia  Qm ' 
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of  ibetc  conilib  of  aipluiltuin,  dinolvcd  b  •Ixmt  Rwr  varti  afol  oTutpenliDe, 
•nd  wiib  Il)i)  is  to  bo  raiirit  Ui>ip-I>ls':k  or  MKk4Ma  b  (bit  powdtT,  to  u  l« 
initkc.itn  ink  of  h  proper  coniiiiciiac  Tor  printbt  witli  type*-  Another,'- (b* 
blMkiib  (uljihoCo  left  utter  expelling  lixy^rti  gua  mm  uxuu  of  mangUMM  whh 
•  modernta  hcul;  Mng  diuolvcd  nnd  Dltrred.  tlie  dark  gity  puEj  oxide  tcit 
on  tbe  filler  ii  to  be  mixed  witli  a  very  little  of  n  lolulJon  of  (fum  tngacanlti, 
tad  tliv  cloth  itisrkvtl  wilb  ()>!«  la  to  In-  ilipiied  in  n  *a1uIion  of  potMh  or  wido, 
niitd  or  cauttic,  in  about  ten  parli  of  wile r,  'llie  oDaciirdium.  or  CMbcw  nvt, 
it  ii  well  kiiowu,  yiMi  nn  jiiQiiiiiiiiuble  ruuitic  liquor,  wbicb  aleni  foniM  & 
Tfiy  uirf^l  mArkinj;  ink,  nt  niiy  tiling  wiitlcn  on  linen  or  cotton  wkb  it  it  of  n 
brown  colour,  nhieti  rmdually  ^owi  blacker,  and  a  rny  durtLlc.     The  ordi- 

ii*ty  uuirkiog  ink  lold  iti  our  >bo[it  ia  niad«  in  th*  roUavlng  ni*Bii*r : — Tak« 
knar  cauatii  (nitnte  of  iQvFr),  i  (cruplw ;  sum  uibic,  S  Kruplca ;  tnp-grccn, 
1  leruple ;  irater,  1  ounce ;  put  thcnt  togrttin  in  a  imall  bottio,  >nd  the  ink 
i>  formed.  In  utin^c  iL  ihc  liii<n  ii  lir>t  wrttcd  villi  tlic  foUoving  mordant  i — 
1  aunc<  of  loda  to  3  oun«<  nf  water.  The  marking  ink  aboulS  not  b«  nicd 
until  till  inor4i>»t  bnt  driwd  iijHin  the  linen. 

12.  SijmjialktUc.  /neiwUr,  or  Stcrel  Imh,  an  inch  u  do  not  Bppcw  ftfUr  tli«]r 
are  written  with,  but  itlijch  taay  be  made  tiuble  at  plesture,  \>y  o«tt«la  meau 
u*ed  fur  ihn(  piitprMe.  TIirv  uc  of  con>idvr»t>lp  aniiijiiily  ;  for  It  •pptan  tliat 
Ovid  rerommcnili  the  mudena  of  bi«  dayi,  who  wiilied  to  correrpoDd  •ecretly 
•ritli  ih«ii  luvert,  to  write  will)  fteth  milk.  «hicb  when  lOried  miEhl  be  made 
Tiiiblo  by  nibbinK  over  it  oihci  or  nuL  Pliny,  who  wo*  bclt«r  intbnnvj  tlua 
Urid  in  aueh  art>,  ihoiij^b  probably  leu  inclined  lo  practise  .lliem.  rt«onw 
lnuid«d  th«  milky  jaior  of  crrttin  plants  for  tlie  purjioM':  but  lli«  utt  cf  tucli 
thingi  ii  (Upcncided  by  the  diacormei  of  moilrm  chemiiti,  who  bive  Intro- 
duced to  our  ii«liee  a  j^al  variety  of  iccrct  inkii,  the  beit  oF  which  we  find 
>«ileetfl(I  ill  ihc  Oxftiri  Ottiop^ia^  Ihey  are  ai  follow: — Uiuolvt  wmo  cugat 
of  lead  in  water,  and  write  with  the  tolutiun.  Wban  dry,  no  wtUim  will  be 
viaible-  When  you  vont  to  tnokc  it  apprw.  wet  the  paper  with  a  aMution  of 
alkaline  aiil]>liur<(  (lii'vi  of  •ulpbur,}  and  the  letter*  will  I m mediately  appMr  of 
a  brown  colour.  Even  expoaiii^  llio  writing  t^  ihr  vapoun  of  thcee  ■otiMIOM 
will  [ciider  it  appdrenl. — ^VTtt«  with  a  tolulion  of  ^oiil  in  pqua-re^ay  aod  lot 
the  ftapcr  dry  ^yMXy  in  the  ihadc :  nothing  will  uppi>ni ;  btit  draw  a  ^Mtin 
over  it,  wetted  wiib  a  lolution  of  tin  in  oqua-rrola,  (he  uridnK  will  immedimteT* 
■ppoti  of  *  piiqjle  roIouT. — Write  with  Ml  iafuiioti  of  sails,  and  wlien  you  wisn 
the  writing  to  appear,  dip  it  into  a  wlutlon  of  grrcn  vitriol ;  the  letlera  wiQ 
oupeur  bluek.-' Write  with  diluted  lulphuric  acid,  and  notliing  will  be  vialbl*. 
To  render  it  *o,  hold  it  le  the  Grr.  and  the  letten  will  iiitlnntly  appetf  black, — 
Juice  of  lemon*  or  oniona,  a  aoliition  of  mil  uTiiindttinc,  grrrn  viiriel,  ttc.  will 
•luwFT  the  lame  purpose,  though  not  lO  caiily,  nor  with  to  little  heat. 

Orrtn  Si/fuiiii/'flii:  Int.  —  Di>i»olre  cobalt  in  iiilro'miiriatie  acid,  and 
write  with  ilic  aalntion.  The  IcIIen  will  he  inviiiblo  till  hi^ld  to  the  Sn,  wti«n 
they  will  nppcar  green,  and  will  diuippear  coniptelely  again  when  removed 
into  the  cold-  In  lhi<  manner  ihey  may  be  mnde  to  appeHT  wiul  dlMMwiar  U 
pteuurc.  A  very  pUainnt  cxpenmenl  of  ihia  kind  ii  to  make  a  dnvEiu 
ivpmenting  a  winter  acene,  in  which  the  treea  appear  void  of  learns  and  lo 
put  the  lunrea  ca  witli  ihi*  aynapaihetic  ink;  then  upon  holding  tha  dmwiaff 
near  to  the  fee,  the  Icarw  u-ul  bepn  to  apooar  in  all  the  Tordnro  of  apring,  niid 
trill  very  much  aurpriie  thoae  who  are  not  in  the  accteL 

Ml*  Sym/mlhttk  tii.  —  Uiuolve  cobalt  in  nitric  acid ;  precipitate  ih* 
cobalt  by  potoit;   dinKilTD  thia  Drccipitaied  oxide  of  r«taU  in  aectie  tci'  ' 
•nd  add  to  I'le  BolutioD  oiie^i(Aitb   of  common  aolt.       Thia   will   fonn 
■ynipalhctie   ink,   that,   when  cud,   will   be   iiiviiible,  but  wlU  apputr   bit- 
by  heal. 

13.  IM^/rayJtie  Int. — At  the  art  cf  lithography  ia  treated  of  gen«nill]ri 
nndM  ita  initial  letter  in  Ibli   wurk,  we  aliall  In  thia  place  simpi)'  notiee  r' 
kuuif  rsptiic  iidi,  auitable  for  tranafcrring  to  atone  ibo  wiitian  or  dtivuwl  wh 
tiarn  Lven  ex^eittcd  on  p'per  prepared  for  the  purpoec.     "niii  ink  oi^M  le  b« 
■wUuw,  aail  (wraewhot  iluck<i  Umb  that  utd  for  drkwing  or  vtitlng  ' 


INKS. 


ris 


difttdy  on  il«na ;  miImI  whan  tlk^ry  on  tbcp^xT.  it  buj  bUllwfldnMf 
Ihcn  to  lk«  p|o«a  hy  tloipl*  piiiwri.     Tk  feBow 


tInOu*  Io  eaiiat  it  la  When  i  ... 

ing  ii  th«  nod*  of  pnvhJm  It :  Arj  ae»f,  100  dnduM ;  wMM  v«x,  piir», 
10adiitoiniMUo«iMM,30|  iIwIIm,  Mi  ibmIh  SO;  and  Imdp-UkIi,  (fiiw,  Aom 
the  Mmfcuition  of  mla,)  30  to  :)A  dnuhmt.  ThcH  an  to  bo  iiwIwH  ortr 
■  brliL  tn  in  b  metal  pot  oT«r  a  th»(isc  dith;  fint  mrit  th«  *oiip  ind  th* 
niFt,  then  add  tbr  ■bdli':  very  grt^iallj-;  n«xt  lb*  toda,  a  liltl*  at  a  il(n«,  and 
anri  ihi(  tliF  Riiulic.  takinit  eu«  to  itir  it  6oin  timt  to  lime  with  a  woodrn 
ipaluin;  luily  ttir  InmB'bladE,  ttirHnK  it  all  lli*  lima.  Whni  ihrw  inat«riiJ* 
ar*  "i-li  iiiciirpoTHti'd,  their  air  poiircd  on  a  plal«  of  caat  iron,  nude  mtm,  and 
died,  in  order  ihnt  the  «i>inpo«il>mi  oajr  b«  M^y  dtt&ehtd  &«»  il.  LrdeeaU' 
wood  ar#  ptit  on  the  plat*  w  keep  tbo  tkirkatM  of  the  cointKiatlian  imillana. 
which  when  ean|[eaJed.  but  itiil  warm,  k  oiit  into  itlcka.  iiko  Indian  ink. 

14.  tnJiam  hi — The  prtiiiiiii'  nrticli'.  which  U  uied  hy  tlio  (lltlneii*  fcr 
wriliiijt  wtlh  a  bnufc.  u  well  u  ft>r  luiming  tipon  their  wft,  flexible  patiir,  i* 
ueertaiaed  \tj  «(i<ni<ntiit  nnil  inrurmatiun  (o  ontiw  or  l*m|Mdack  ana  aiar, 
aoltnal  dine,  alih  llic  addilinu  of  perflime*  or  oT  other  inlMtaneM  nd  catmlinl 
to  i(«  qaalitr  ai  an  iuk.  The  Ttne  lorit  from  the  8am«  of  •  lamp  or  candle, 
reoeiTM  fayMldlne  a  pliln  orer  it.  mixed  with  ciean  aiaa  from  (lirrdi  of  parch- 
ment of  ihecp  and  s<Ul  ■kini,  will  mak«  an  ink  e^ual  to  that  imparled.  W* 
liave  bten  in  ike  hnliit  of  umiig,  during  manf  you*,  both  tha  grnuina  and 
the  iraitMlan  Indias  iuk  iudiffercndy,  wilhout  bciof  ahia  Io  diaeorte  that  elthar 
nieriti  a  profemuMi 

IG.  LiAtfnpUt  Drmrii^  Ini.—Thh  «Mnpo(ilion  i«  the  urn*  »*  ihe  ink 
iited  Tui  wnlinK  uvan  uona  wid  tithographie  tranifrT  paper,  already  deacribcd; 
ll.a  ailial  l«bbing  ■!  dMti  titually  i^u  a  ilab,  n  lnliu>  ink,  for  Mt  oar. 

10.  LtlUffr*M  Prkliig  Imk  u  t  rtry  iroooth  and  jet  black  oil  paint. 
Ill*  ceeiMMeiieo  and  tenacity  of  the  o!l  in  thit  ccinponlioii  are  grvallr  iiunn'rd, 
and  ita  )!T«n>inrn  dinlnlihe^  by  wtani  of  tin.  IJuttt^  aiT,  m  nut  oil.  i* 
made  thuice  of  for  tliii  UM.  Tho  nut  oil  h  luppoted  to  b«  the  bru,  and  i* 
acfordinfly  profeirtd  for  lh>  btaek  ink,  thoaigh  the  darker  eulmir  l<  ft.-i]iitiP* 
from  the  ni*  tenden  it  tev  fit  far  lh»  red.  It  ii  raid,  thtl  ilie  othrr  eipr<Hi  d 
oila  oannoi  b«  niflUIaiuhr  tnti  Itom  thair  luaetueuj  quabiy.  Tt«  cv  twelve 
gnlloiu  ara  aM  ovar  Ifca  fira  in  an  inm  pet,  capabla  of  bolomf;  at  lead  half  nt 
much  mora ;  far  ilia  oB  wmlU  up  graally,  and  k*  boildig  over  into  tlic  £re 
would  b«  very  dangftou*.  When  it  boilh  it  u  kepi  uimn^  with  an  Iron  Ia4lt  | 
and  if  it  do  not  of  itielf  t^e  fin,  k  1*  klndlrd  with  a  piece  of  flamiMi  papar 
or  wood.  It  li  finind  that  mare  boiling,  without  a^ltinc  il  <■  tn^  £(•  not 
give  it  ■  nifiicienoy  of  the  drying  quality.  The  oil  ii  lulbrad  In  km  for  balT 
an  hour  or  mora,  and  b  then  nttTngiUMied  by  ccrvtiiag  the  rewe]  doe*,  and 
excluding  the  air.  Tb«  boiling  i*  ccntnunei  mh  a  genua  beat,  ISI  tb*  oil  ha* 
attained  llie  proper  cooaiitennr,  io  wbich  ilaU  il  ii  called  Tamiah.  It  !■  nrca*- 
ury  to  linvu  two  kinda  «f  Ihi*  rarniih.  a  thicker  and  a  lUnner,  (froo*  the 
(rrealcr  or  leu  boitiif  il  baa  raoeived.)  which  are  eccaaaoMally  mjiad  tegt(kH, 
to  Mill  diSrram  purpom ;  tot  thai  which  anavan  wall  in  hot  weather,  brastnta 
too  thiek  in  celd,  and  large  ebaractati  or  tna  do  Mt  rarprir*  each  ataT  ink  m 
(he  imoll.  The  ditekeal  ramiah,  when  eoU,  mar  be  drawn  into  theeadiik  like 
glue ;  tx\i  tha  ««(ktn«ii  taking  out  anull  qnanim*,  from  time  to  tine,  judge 
_*.v .._.  .*i_;k ;_j  i_..^- —  :.. '  "  in  that  tDaniMf. 

)  ramiah  rtaddjr 
„    .  na*a  that  i*  afte^ 

wu-di  didiuibtc  in  water.  About  one-icvriith  par^  by  wrigbl,  of  lamp-blask 
i»  added  to  th*  vatslih,  to  pre  it  tb«  depth  gf  colour.  Bailed  with  oautie 
alkali,  a  aoany  compound  1*  fcmed,  and  printan  availing  ibtaaeelrta  of  tbia 
fact,  arc  In  m  hnbal  of  deaaing  thdr  lypea  by  aoap-makMi^  tree  aitd  a  hrltlb. 
It  il  Mdd  that  when  rery  new  oS  b  wad  in  making  htk,  it  doia  not  readihr 
dry  without  Ihe  adiSikoi  of  litharge,  or  the  oil  of  urpatiline^  aa>d  thta*  adikh 
tiona  (which  are  not  necewu;  in  M  od)  cauae  it  t«  Kick  very  hard  to,  and 

17.  Ki4 mi«iAer fatvmd Prmimf /nJa,  are  made  tnm  linaead  oiiboilad 
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hto  ■  ramiih.  m  dMcribci  in  the  block  ioli,  with  Uid  lulditkm  mT  •oma  4n 
idgmenl  of  iIm  rt^iiirrd  colour,  which  n  gnmad  up  wUh  ibe  vvnUi,  «iUi  • 
MOM  >sd  muEbr  in  thv  ramiMT  of  «il  paiiil.  Tliiiii  tot  jirtpaiiitg  ihw  bririo 
red  prInlLag  ink,  vamilioa  u  groiind  tip  with  lh«  ramiali,  in  aucb  qtwnUlj  m 
will  gii-c  iha  roijulrt^l  dopih  cf  liiil.  lit  >ik«  maiiiirr  Tor  Uim«,  yMowa,  onaga^ 
gTvi-iir,  &;.  tile  PniHiiiii  Uoc,  indigoi  oqiimenl,  clitatne,  ted  aiid  onuw  1ml, 
Tcrdif  rial,  •n<l  In  geDcriJ  the  plgmesH  um4  b/  bout  psiucri,  mrnauMl 
COmbiiMtl  wilb  ihe  Vkrnitb. 

IS.  Cojiprrfiltte  l''i-\ting  M  U  of  •  *Mnewhat  ilmilw  kind  to  tbat  UMd  Tor 
*TV*  f'^'^g,  I""  <>>*  i>1  "  l*M  U«Ud,  and  lh«  rnnUh  b  in  conaequMMw  iiMtb 
nan  fluid ;  and  indvod  of  bMop-UMk,  diejr  <Mwr  me  lb*  blook  bapartid 
IVttin  Frankfint,  (whicli  i*  taid  (»  b«  iha  chamMl  ef  rlna  twig*,  mvpared^  ■ 
peculiar  nMnner,}  or  when  Ibii  eannol  be  poefed,  or  ia  loo  CDBiVf  >Im  finafl 
tiwiy  Uaek  ihfjr  can  oblaia. 

19.  LUiosfiHAic  /Vkf^  /«t  diSW*  ftoRi  iliat  aiod  in  trpcwraphr,  omIv  In 
being  a  mucb  lliicker  Twniib ;  and  the  lamp-black  wbicb  ■  naof  •■  ibt  <mIo«i> 
ing  inntl*r  b  nut  nixed  villi  it  in  the  niM*,  bat  tmall  imrtinna  of  the  nmiih 
are  Ulcn  from  time  to  tisio,  a*  it  ii  it^umd,  and  ilic  )Bnit>-btack  then  otdt 
ground  up  with  it  for  imraedinle  or  very  earij'  uie.  Sm  LiTiii>an«vnr. 

20.  Annociiy  Slmni  of  M.  Tlio  riatni  of  nk  on  dolb,  |ki|>«t.  or  wood,  buit 
III  ntnovcd  by  almoit  all  add* ;  but  tboM  atida  an  to  be  prererrrd  <>hi<b  iire 
ttut  likvl)'  ti>  injute  i)]«  mtnt«  of  tlit  Malovd  mbatanec.  Th«  muriatic  acid, 
(tUuUd  with  five  oi  (ix  tiinca  ita  woigirt  of  water,  may  be  applied  to  the  mtoi. 
and  after  a  Biaute  or  two  nuj  be  waabed  off;  rvpaallng  lb«  ^licattun  a*  oOni 
M  niay  be  Connd  neotaaary.  But  lb*  vt-ftrtable  acida  are  attended  witli  Ina 
rliki  mid  an  equally  eflbctunl.  A  taluiioii  oTLheoKalio,  cliric  (acid  of  )«inou*), 
or  tartaric  acids  in  water,  may  be  applied  to  tbe  noet  dtticnte  fabrica,  wiihont 
any  danger  nf  ii^iirincihein ;  and  i!i«  uiiii*  lolution*  will  diichwrffa  wrl(i», 
but  Dot  printing  ink.  B«nce  Ibey  may  bo  eanployrd  tn  cleaning  biMifca  IhM 
have  been  d*niciid  by  wriling  ou  (he  margin,  wiihuiit  ttnpairitig  tba  toit 
Lemon-juioe,  and  ibc  Juice  of  aorrri,  will  alto  rsmovo  ink  it^na,  but  nut  m 
ciwllj-  M  Ilic  concreic  acid  eJ  lemont,  or  citric  add. 

INKSTANDS.  UtfnilU  for  holdine  Ink  for  th«  oafi**iil*Do«>  of  dlfiplnff  a 
pen  bio  llicin.  Tkey  were  formerly  cUeHy  mode  of  honi,  bttt  now  »ri«nlly 
of  gloM  or  int'Cal.  Il  it  not  our  inleniii'ii  to  dMcribe  tlia  onlinary  kimlt,  iIim 
arc  familia)'  to  every  eye,  but  only  ihcrecctiltlegiiDl  tmjiTavtinwBta  wbJcti  liar* 
been  niadr  upcni  Ibcm, 

Edwardi'i  FaSriU  Jnhland  a  on« 
of  great  CMiTenlenco  and  iiabmiy, 
nnd  1IU I  very  liable  to  get  out  ofcrdcr. 
It  i>  rcpencnlcd  Jn  the  Ribjoiiied  eo- 
fnivin^.  uhicIiaiTardaaacclional  view 
of  llif  iiiicrlor,  a  a  ibowi  the  lop  and 
IkiKoid  uf  nn  ealomol  n>llndiical 
cntinj;  nl  Uroiiri'.  b  a  the  inK  inibib>d 
by  n  qufinlily  of  loow  ball  or  wool, 
cuntaiopd  in  n  cylindrical  ^lata  cup 
ce,ofconnderBbtelhicknni,ihtt  upper 
pnn  of  wlilcli  la  clo*ed  by  a  j;1bii  pin- 
ion A  occnmtcly  j^nnind  tii  lit  th« 
cylinder,  and  lo  oa  lo  permil  it  tn  more 
etuity  lip  and  down.  On  llie  upucr 
■urToce  of  the  glou  pi«ton,  a  hollow 
acrtw  e  with  a  diis  of  mcial  at  tlia 
end,  it  Riodv  lo  opnute  by  prcHur* 
downward^  when  llit  top  piece  /  it 
lamed  by  ibo  ibecr  and  tliuinb;  lli> 
lotwr  luma  the  lolid  Krew,  and  eauti  < 
Ihe  hollow  acrew  to  advaiioc  or  recede 
vDb  ■  alfaKug  nodon,  m  ac  lo  pim 
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'  i^pm  tka  pMon  withMt  tbe  friofion  of  inrnjng  apiatt  tli  ntri^s, 
lAt  ih*  (avar  ptii  of  lli«  rMwroir,  *a  a)i«tWra  i*  maJf^  mle  wlid«h  »  tnbo 
b  ft«d  Aat  eooAict*  tbs  ink  to  a  Uulc  ncivHippljiiig  cap  g,  «b«ti  Ibo  vml  ii 
ooinbr*M*d  by  »  lum  of  llie  kto,  fureiog  ttm>  llw  niiton.  Tbt  lilllo  (U|>, 
prvvniiilf  nnptf ,  b  ibu*  inionlli'  *iipnli«d  with  ftt«hiiiV,  with  no  imnv  UoabU 
ihui  uking  up  ■  p«n ;  &ad  iliouM  ■  tiute  moro  ink  ht  forcrd  iiilo  tlie  mp  tlian 
It  nvonury,  by  car»ltf«i>>ly  iiiiiiiiig  llip  nrtv  loo  Tar,  it  niiia  artr,  wid  b  cat^ht 
in  lh«  litUc  loucer  iliovn  bclov.  When  the  inkiund  u  not  in  n^uwliwi,  t 
Iinlf  turn  of  tbo  icrair  the  lovme  hbji  caiitt*  lit*  Ink  la  flow  bock  iWMili,  u 
tbc  wool  being  ikcraby  rctiovcd  of  (h*  prcaure,  (vabaorb*  the  Aaii.  Th«  bk 
being  tbua  returned  ialotbemtrrcnr, nmeeon  b«ipill*d,  evMiifufscI;  il  b 

firawrrtd  from  tbr  conuci  of  tKo  nit,  CQnw>i|utnllr  frDm  diyii>{  uf^  u  well  m 
rem  dtiit,  nod  it  niny  Iwinibuitlr  bronitlit  tntouw«h«n«r>rrt^iniL    Hicm 
■ra  dMid«<d  •druiUgn,  which  pvculiuly  iKonitn«id  il  for  lli«  um  of  pcqrton* 

Patent  Caaulthwm  /lubimiA— Mr.  Uovgbty,  the  inMoIoiu  maiiMracliirPr  i>f 
ji«n>  with  ruby  and  rhodium  nitu,  havhig  ditcavrrrd  tncinjnry  thiit  tho«c  ]h'iia 
rescind  (h>in  being  ineuiliaualy  itnick  imunsi  (h«  gU«  of  oomnwo  uikBtuidi, 
conlrived  to  monii&ctura  >ti  interior  boitl'  of  Indian  nibber,  «t  ncatjy  tha  htm 
<it  iba  extcrnil  oimiuncntnl  ciae,  at  thoun  io  tile  utncMd  wction  ofone  of  bii 


•Itflnt  inkitMiiU.  Thrc  •lopiicr  i*  of  ■  conkal  f<^n,  and  n  in  nxnl  \m  tha 
KTcwod  hcitd  D«  rap  •■  to  hAvn  a  lilile  Ulcral  jiliv  tbcruis.  which  *dil>iu  «f 
tU  kdanting  itaelf  cuclly  to  tbe  eoniul  nock  ol'  tbr  inViUii'l.  •nd  wbeli 
arrawad  down,  prtTtnu  ide  poMibilily  of  leakinc ;  nml  lUt  ilic  ink  nay  Ml 
camdc  the  nwt^  atopfw,  iha  lattar  u  ooated  «lih  rdU  at  plmloun. 

JVaralqi  ami  QxfHr'i  faitat  ImhtamA — Tba  MCuUariiy  in  tkia  iurHitlm 
CODilMa  In  (ha  fonniog  of  conrmknl  anil  pcrlectljr  ■if-tigl''  atopptnv  In  • 
■nhaUM*  IM«  liable  to  eorrade.  It  b  rnVctrd  bv  Mingiuf  Into  emilaet  tvo 
cfamlai  diaca  of  glue,  the  Oat  MrfMn  of  which  beinf  gimuHl  to  Una  pbnaa. 
an  appMtd  to  tub  «lhor  a»d  united  by  >  nalr*!  plnx,  rtvMled  lo  a  btf  of 
maul  bed  above  then,  tcrom  iba  nwMlh  o(  ihe  tsikI.  EaiJi  pUte  Iun  an 
^ntuia  uf  jvopar  diuMnuocM  for  liip^ng  the  pen,  oad  the  Ufptt  pUi«   to 
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nroTtded  with  (wo  protrciloc  *iuiK  ai  «n<Ml  diOanct*  tnm  ibv  eaMrsI  |iliWi. 
Tb«  Ifaiunb  and  hrt  NnM  bang  appllMl  lo  iheae  loo  Und*.  diw 


ing  appltMl  lo  Iheae  two  Undav  tliw  upptf  dfa  b 
(a«l7  lurned  rWin  to  (lie  rMit  or  left  i  one  w^  bri^t  ibe  aptEfturM  lypiiti 
14  eath  ollitT,  which  nwiw  Ih*  btkalaad,  and  beuif  Mond  the  otbcr  waf,  lb 
tiapcrfbrUed  pan  of  itiv  on>"  ilne  1*  •Med  0*flr  ifae  atatioiMvy  apamBw  ^Uu 
lower,  and  HrfeMly  r(«an  k.  Tho 
mbUng  nirraCM  m  diehtly  died, 
wVeh  randan  rha  ntotmi  tmooth 
ami  eaay,  and  the  atalinf  pttfrcL 
^.  I.  aflbrdi  a  pcrifiKtive  tww 
of  HI  inkiund  ef  (hit  kind,  mnil* 
of  my  thick  cut  alaa;  ikc  dJwi 
or  ilapp«r*  of  «riicli  ii/t  aiir- 
nmnded  bjr  a  mFtaUic  riay.  and 
kept  down  in  ihrir  ptocn  by  nn 
horinmtal  mrlaUie  btr,  Into  whiirti 
ibi!  pivot  ct  the  diaei  ii  fiUed.  In 
thl)  flron  it  will  b«  p«rcp)vcd  ilial 
itir  inkftuid  i>  ihol,  tlie  spFrtiirD 
in  the  iipjiCT  pint*  briiiB  ov«t  the 
imperforated  piift  efibeiow*r,  Oii 
liimlng  llic  ttiid*  a  quarter  rouad, 
Ihry  Hro  ii<if>|ied  hjr  (triking  af^intt 
the  cTOia  bnr,  whtn  l)ic  two  bo)** 
coincide,  (u  ahown  in  tbc  unnnti^ 
uctloiia),  lij'  which  Ih(<  iiiliilunil  ii 
('|>^ned.  Undcnipaththn Imr (wluch 
!■  ihown  by  b  traniTcne  icctim)  a 
*lc«la|)ring  it  flic>(l,irliivh  kerjii  itie 
di^Cl  in  oloic  yd  cuiy  contact.  The 
advanlaga  of  this  Dotilrivnnce  ixni- 
lift*  in  the  facility  and  ixpadilion 
\t\ib  which  (he  inkitand  may  b«  OBCixd  and  cloiad  air  tigb^  (he  liinnltdir  rf 
Il>«  offliotruciion,  and  (ha  incoRnMlUlitjr  of  the  nwKrinlt.  ^^ 

INSOLATION.  A  method  er  preparing  certain  /niiu,  dnip^  &c  by  expi^ 
ill]!  them  lo  ilir  htal  ol  (he  lun'i  rayi,  either  ta  dt]r,  » iBalar«t«,  or  to  rendw 
tlirm  acid  :  u  i*  dan«  b  flfl,  rayoa,  eb^prr,  and  many  other  producta. 

INTAGLIOS,  nwcion*  Menea,  on  whieh  ara  t«i|{rared  (Im  head*  of  etnbitnt 
men.  iiieli  •«  are  UMully  iM  in  »»ali^  rfngi,  Jtn. 

INTEOER,  in  Arithinciic,  ngnifle*  a  wtiole  number,  in  coiitradutineiiaa  u 
a  fractian. 

INTEGRAL,  in  Philnophy,  ia  tn  apptUalion  giren  lo  partt  of  bodiea  whid 
are  «f  a  tiBiilar  nature  la  the  whole. 

INTEGRAL  CALCULUS  is  (berertNtof  the  dilRteBtkl  oalciUna,  and  ii 
the  finding  of  the  inicjiriit  from  a  |pven  diSfcrential,  and  cenaapouA  witli  the 
invencr  method  of  II  nx  ion  a. 

INTKKMICDIATES.  A  (crm  mids  V*e  of  in  difmiMxy  tn  reUtioti  to  *fl. 
nlty :  thui,  oil  lioi  no  affinity  lo  wntcr  uoleu  it  b«  prprioiuly  canbiaed  wltli  an 
alkali;  It  llirn  brctaovt  toap,  and  thn  alkali  i*  uid  tobetheiBMmedium  w\  '  ' 
caiuei  the  union. 

INTRADOS.    The  inien>ia  curve  uf  the  arcli  of  •  bridKe. 

INVERSE  PROPOItTlUN,  on  loTiaat  HatIo,  in  PUIOMphy,  it  (!,«■  .„ 
which  more  requirei  lea^  or  Iraa  reqtiim  moT«.  Thua  in  the  eaie  of  lifjlii  and 
lient  llowing  IVom  a  liiminout  body,  the  light  aiid  heal  at«  Urn  at  a  grettin-  dia< 
KDce  Rnd  srcaler  at  a  lea  dtalantr. 

IODINE  toD  IODIC  ACID,  Iodine  U  a  pemltar  and  ocnii]Miuided  f-rin- 
cipte;  it  wa*  diacotered  in  I'arii  in  181 1  by  M.  Coimida,  aaallpatre  aiBiiiilM>- 
tam,  wl:oofaefTVed  a  rapid  corredon  of  hia  vnatila  in  hia  ntoctt  a  feeohtalniuM 
•adaftnai  the  lahca  of  aea  wecda ;  aad  ia  taar^lag  fee  llie  OMiaa  ot  Ibe  oMfp 
■Im,  be  aade  the  lUamretj  of  tUa  impcftantaihaiaaM.    It  ia  Itoai  im  wwtit 
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dene  dtit  iodine  Ckn  be  obtained ;  U  bu  not  yrt  b«en  dMompMtd  f  it  i>  «f  a 
(N^Uh-Uaek  cnlnur,  nnd  iiwutltc  liutre :  tofl  and  friable  lu  tli«  Unicli ;  tule 
acnd,  and  ■  deadly  poiwD.  It  gnn  »  brown  ilain  Id  Ihe  akin,  whkh  niMdilt- 
voBiibfi  bjr  naporalioD.  The  ipeolic  gravity  of  iodine  ut  03*.  U  4jntt  it 
iliMolvra  In  7,000  pui*  ofsaCMiand  l)i#Mlutiaai«af  to  <innm»  yi^om  tximu, 
uid  in  (mill  ^oanuiiM  tingte*  ni*  lureh  of  ■  patfle  hat.  Imuib  u  iiMom* 
biittiblf ;  but  with  aiote  it  fcnni  a  detonating  cgnapound,  and  \tt  oconbrininK 
»iih  wvcml  bodici  il  prodnce*  th«  pbononMOOa  of  oonbuillfn.  Th*  oxide  of 
•odiam,  and  the  lubcarbanateaTMdawecoinBlrtelvdecainiiMcdbf'k.  ItfomM 
wiih  fulphur  a  compound  oTmfiih  bla«k,  rui*l«i)  like  mlphuivl  of  antiinanjr. 
Iodine  and  phoiphonu  tombuie  wilL  (treat  rapidity  at  eomiMai  tcmpcralUMa^ 
and  produca  heal  willitnit  light.  Hydrogco,  vhelher  irj  or  moiit,  doe*  not 
iMm  to  have  any  aclien  oa  Iodine  at  the  ordinary  l*rap«t«tiir« ;  but  U  w* 
expoie  a  mixture  of  liydroKcn  and  iodine  [«  a  red  heal  in  a  tube,  lUey  unito 
toi^tlivr,  and  liydriodic  acid  ii  proiiaeeili  whicli  Rivei  a  rvJdiih  bronn  colour 
to  water.  Charcoal  ha*  no  action  uiion  Iodine.  ScTeral  of  thw  metula.  nit  lint^ 
iron,  tin.  mercury,  attack  it  readily,  cren  at  a  low  temperature,  pTovidcd  they 
bo  in  a  divided  atate.  Iron  it  sctvd  u]<dii  by  ioiline  in  the  iutiiu  way  aa  Eiiio,aDd 
•  brown  iodino  rentilt*.  AntimDiiy  pmrnU  with  iodine  the  lame  phaoonicnB 
at  tin.  The  iodinea  of  lead,  copper,  hiunuth,  liivcr,  and  meroury,  sra  ineoluble 
in  wRirr ;  thi«  i>  at  leaat  ibo  CMO  with  Iho  aUiT*-n»ntioiiod  motalt.  IWv  or* 
two  iodioei  of  mercury ;  tho  otto  ydlow,  the  other  red ;  bMb  are  fiulble  and 
volatile.  When  iodine  and  oiidei  act  upon  each  oilier  in  contact  with  water, 
■U  hydrofcpii  miitea  with  iodine  lo  firm  hydiioilic  acidi  while  iu  osvgen,  en 
llie  other  hand,  jjroducu  with  iodin*  kdic  aeiJ.  lodi»e  of  mercury  MO  boM 
pnposf  d  far  a  pigmeiiL  lodina  has  been  moM  Mccoafully  ^plied  iBMUehaalty 
for  rednciiiu  th4  e"itr«  and  flandiilor  (wtfiiBjri.     See  Vrei  t>telitmanf, 

IKIDllTM.  A  new  metal,  lo  which  that  name  ww  giaen  by  it*  duoovem'i 
Mr.  'rrnaftiii,  from  the  lUiking  variety  of  coloun  it  aflimla  whilat  diiaolvia^  la 
mariniie  acid.  On  exaniinine  the  black  powder  loll  after  diMolvl^  plating 
Mr.  TaMiant  found  it  lo  enniam  two  diatlnci  tnotali  n«v*r  before  nolked,  wUeh 
ho  Mined  iridium  and  oamium.  Lead  uaitn  with  iridimn  eniUy.  kwt  at|MTBt«> 
hj  oupollalion,  leaving  the  iricliiiui  iu  iho  <<oif\  m  a  eoan*  bla«k  [MwdBt. 
ComM*  fnrmi  with  il  a  very  mnlli'alilc  allui'.  wliieh,  after  euprllatian,  with  tlie 
addition  of  lead,  leave*  a  (moll  proportion  if  the  iridium,  but  miiob  Wat  ikan 
in  the  BTtieediaK  tattmiee.  Silver  fomii  with  it  a  perCreily  maileiiUe  compound, 
(he  fliiliiee  of  which  ■■  Umitliod  meretv  by  cupellalion :  yet  the  trtdiun  apftar* 
lo  b«  dilfuaed  tliniugh  it  in  fine  powder  unly.  Gold  remain*  meHeaUe  and 
bttlo  altered  b  colour,  tho«|^  aHoyed  wltk  a  coniiderabia  proportion  1  no*  h  it 
oepartble  oiihor  by  eupelbiuon  or  quorUtion.  If  the  fold  <t  dvet  be  die- 
■olred,  tho  iridiun  ia  leA  a*  a  Uaok  powder. 

IRIS  MBTAL  ORKAMEKTS.  A  patnit  va*  taken  out  a  fcw  y«an  ap 
hj  Hr.  13artan,  of  the  Mint,  for  o  very  ingenioui  method  ef  arnasiDnting 
■tM  and  ether  metali  with  the  prunutic  colonn.  It  ii  elected  by  en^triviag 
with  an  cneine  line*  on  the  luriMe  of  the  n*eiab  of  eitroine  minutenef*,  oo  a« 
to  divide  ■  lineal  inch  into  from  3000  to  10,000  eqonl  part*.  Mr.  Bart«ai  1^ 
(ometimet  jirorcd  die  oonrctneee  and  atabibly  of  lui  enrine,  when  drawing 
line*  20(H>  in  an  inch,  by  leaving  out  one  line  inttntionally,  then  ukJ^c  tlM 
machine  to  pieece;  afterwatda,  on  pnltinft  it  loftether  nDiai,  be  liaa  intni&Md 
tho  omined  tina  in  ila  place,  wiilioiM  eeniiiig  it  to  be  dutln^iihable  freoi  like 
re<t 

In  applying  the  nrincipio  of  atriated  colome  to  etnanent  Moel,  (be  eftct  or 
pottera  1*  prodneml  npon  (kr  poliihed  *y[bce  by  the  psini  of  a  dtanuxid ;  ao 
that  either  the  whole,  «e  •  p*Tt  of  iko  eurtwe,  ja  oovei«id  with  tine*  or  eroona, 
whoae  dtManee  may  my  mm  the  oMe-tkooiMidtit  to  the  tenHkeuiuidm  ef  •■ 
fnrli.  Wliifn  theee  line*  are  moM  dlatont,  tlic  nrinnatlc  ioMgw  ef  any  Imlnow 
body,  ucn  by  rrflvclion  from  the  Botitbrd  aurraee,  are  netnrt  ona  another,  and 
Ae  oonunon  eolouilei*  imajrei  and  when  the  line*  are  leMtdbrtani,  the  coloured 
Ina^  ate  fanhrat  from  one  onotbtr,  and  Ihe  colonn  arc  moit  vivid.  In  d*]^ 
lighi  the  cnloun  produced  by  Ikte*  mtnuie  groovta  are  *c*we(y  dl*lli>gtti»he3. 
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ooImi  U  til*  boiuidaty  belvcen  ■  lUrk  ainl  a  I'lniiiiinu  ubJMt.  In  iliarp 
lightf,  boaevcr,  and  parliculnlir  iii  that  ot  ilie  lun.  ilic  tolour*  ■hin*  widi  px- 
ITMrdiany  brilliancy,  and  tlia  play  nf  lint*  vlii«h  ncf^mpaiiy  n«ry  IiuniiKfiu 
imago  MB  «nlf  be  ci]iiul!«l  lijr  their  mnulilt-u  cxlilbilioii  in  ilir  ri'HrcUaoi  uf 
ih*  diMnaiML  &Uel  drn  Kfen^vi-i  in  ihi*  manner,  froiii  wlucli  iiiiprcMMin* 
■n  aflarwanl*  lali*n  for  ilw  Etbnution  of  varioiu  utidr^  in  wliich  llie  dMlgn 
of  iho  original  m  rtry  hiMnWy  iruiiftimL 

IBON>  A  maul  or  a  blioli-wliii*  culuiu:,  of  pf*t  hariu*»*aiii  tIaWiclly  ; 
TfTf  maUnUe,  utda<vFAmf\y  iFnncicnit  and  ductile.  Ii  U  the  mmi  abuniUiii. 
tbc  tawtiiaponant,  and  ihe  moil  valiubJf  of  all  the  install.  .\lllinu;;t9  a  Biinpla 
uuJpcoinpoundvil  lubalanre,  (I  la  duI  nalDrolly  foDiid  in  lliii  ilatr.  rKcr|M  in 
«oinpar«iTclr  niinuii.'  quaniilici,  hui  ta  the  proiIiKt  of  ail.  Suiii«  (poeiinana 
of  native  iron,  nc-irly  purt,  Iih^'p  bi'i^  fattni  In  Silbvria  and  Smilh  Amerii'a ; 
■Im  fiiM)/  irun  *iuri<>,  rich  in  tlio  motal,  auppcnrd  tu  Vr  nf  vulcknic  or 
mcuorie  origin,  hare  berii  found  in  Biuaeniua  paria  it  the  tnrlh ;  but  all  th« 
iron  of  comiDcni)  l>  oblainrd  by  chemical  mfana.  Irnn  i«  <o  UBl«*nallv  dt^ 
fu*Ml  at  to  fonn  a  oonttitiiciil  (hart  of  almoat  ail  noiiual,  tesetahlF,  and  niiii«riil 
aubitancF*.  Unlike  mvlA-t  uf  inftrior  iiiilily,  it*  urn  are  nut  <!iit>iliuicil  lit 
thin  lainf,  Or  tcattfrnl  in  niinuto  iiariidiw,  but  me  tbickl}-  slratiArd  uver 
niojij  ihouuindi  of  iquntc  mil**,  chiefly  in  the  norlliem  region*  of  the  •nrth, 
■hero  nature  hoa  b«cu  leat  pmTute  of  tier  olber  bvii<Att-  T)ie  uti-  of  ihi*  >n«tal 
i*  «f  vary  great  antJquily,  ihi>»t[li,  on  nceoiint  of  ilin  Jilhiiulty  i>f  »«Mtating  it 
from  ila  vm,  and  of  wotkinj;  it,  probably  nol  lo  irmote  u  i)ic  ernplonnonl  of 
gold,  ailver,  oopptrr,  aiid  oilier  cuiniuirniivcly  Bcrfl  nioiaJK.  whirl)  nr«  lO  many 
|>la(<r«  found  in  a  pure  mrlalllc  alntii.  It  ii  ilalad  by  *oin«  wiilnra,  thai  Iron  ia 
mcDlioned  by  Moari  u  the  inulerial  of  which  kiiii'M  and  nrorda  were  f«brl 
cntrd ;  and  (hat  Ilcrodotiii  mrritiimi  llie  prFMntalic-ri  of  a  lanorr.  or  van  vf 
Iron,  vFiy  ciirioiii-ly  inlaid,  by  Alyntii-t,  king  uf  l.ydiu,  lo  ih»  Ihtphic  Oracle. 
Later  and  more  pruditc  writcn  have,  booever.  maiolained  thai  the  wurda  of 
ibuiv  oiiciciiC  autliora  have  bocii  mriat  incorrectly  tranalaled  into  our  lanttuaM ; 
■nil  tbul  ths  working  and  ute  of  iron  aoa  unknoirn  at  llioaa  parioda.  Al  wnat 
time  the  rouitifaetura  of  iron  woa  6r>t  altmipled  in  Britain,  Mnnot  be  prvvWIy 
•MHt^nad.  Soma  auppoaa  (Ibr  il  i>  in  reality  only  ■  probable  ootqjecfaire)  thai 
Ih*  Phaniciana  who  WTOnRht  the  tin  mine*  of  CornwuU,  introduced  Into  llio 
country  men  vho  vere  akillpd  in  metallic  ore*,  and  capable  of  ntimntuig  ilicir 
vahiv,  by  applying  the  inliicrali  lo  aiiFh  purpow*  hi  iht-ir  oko  nprntitica  oir 
the  want*  «f  tbc  inhabteuiU  might  mjnire.  'Hierc  ii.  Iioaeirer,  di<i<!i  rvidrnce 
lo  fivotir  the  belief  that  iron  w*a  wotked  in  Ihiscuuntry  diirifg  i)ip  time  it  xaa 
in  ooranaijon  by  th*  Rumnnt ;  and  thai  during  ilia  patubli'hiTiciii  uf  ih«  Dane* 
in  England,  the  atti  of  mining  and  manufocKiting  the  nm  of  imn  were  miich 
Iinprovad.  It  appear*  that  the  nianurucliira  waa  at  that  uiriud  rbiellv  drrcvud 
t»  dw  bbricaiion  «f  maUtabU  iroii,  in  that  Biirc  cjllnd  fuol-lUatty  of  h  aiiniUr 
tulura  lo  Ihoie  alHI  tiaed  in  remote  onciTilited  countrit*.  of  which  Dr.  Davy 
hoa  ftimiahad  tu  with  an  tuample  in  a  ^ingnl***  amelling  Hunte  uf  the  preynt 
day.  The  aiinplicHy  and  ehsnpiwu  of  oonitniction  of  tin*  furnace  k  axtrfntrly 
irit«r««ting,  a*  tbowJne  what  may  be  effected  by  very  liaaited  meana,  and  Hint 
the  largr  capital*  and  ImmMi**  iaiHiralorIa*  emptoy^d  by  enr  prMtni  liaii 
manufacturer*,  however  nocouary  they  may  be  to  the  prndiKtiiia  of  a  largo 
^uanliiy  of  \i\v  inclal.  arr  by  no  mean*  enenlial  lo  (be  prwluctioo  of  m  good 
^lolily;  for  it  hai  bren  ((■'""rally  remwltad,  that  the  rwlrr  the  raelbod  amplin-^ 
in  any  counrry  fur  the  reduction  of  iron,  th?  belter  Ibo  quality  of  th«  tiii^ial  la. 
Tliv  ob*en'«iIr>n  hnldi  good  in  Ceylon,  and  tlitre  ia  obvioua  nwion  why  it  ttiuaitd 
*c  correct.  Where  the  art  ia  liuU  adranord.  the  inoal  traclablr  nrt*  are  avlaetcd, 
and  charcoal  it  ihe  fuel  alvayauaed,  dreumatance*  which  are  alone  *iiillcl«nt 
to  account  for  tiiir  Iron  oblalnad  bttng  moellent.  £iich  Airnacv  whb,  at  ita 
mouth,  about  1  foot  and  4  inchn*.  by  i  Inelie*  in  diamrter;  ab<r,i(  s 
fa«t  deep,  and  tenniaaled  in  the  lorm  of  a  ninnel.  oi-cr  a  thutluw  pit  iiu'Iitiinff 
oiilwand*.  Th*y  v«r*  made  in  «  bed  of  clay  about  3  ftai  luvh.  and  ;i  fi-rt 
wide,  ngaiait  which  a  lishl  wall,  about  10  fevt  high,  wna  rxited  lo  piuic,-|  ili« 
Mhiwa  Olid  alwralsT,  wE»  woa  liluated  imiMdialeiy  behind.     £acti  b>-iloirt 
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«Mi*n(ed  of  «  ciTculw  rim  cf  wonl,  «>lHnit  0  inch**  in  dlanMter,  aiul  KMnlr  3 
linhtt  Ugh,  Itxed  on  ft  ehjr  flour,  uid  eovend  Btlli  rioIm  MW-tude  j  In  11^ 
centre  or  wbiflh  wot  a  )io)e  U  admil  air,  and  ui  rKrif«  a  ooa  illtl,  to  whieb 
■  cord  HM  KtUvlird  ihat  WM  fiMciMd  ktwve  tu  an  altaiio  ilick.  E»cli  ntit  o1 
baUon  wn  worked  by  ■  boy,  "ho  reilcd  hU  hncl  wniml  *  raw  for  Ihe  nvr- 
pow  or  ■ii)>piirt.  Mid  >ini|iml  ultctntUly  fiom  tlw  onjiiw  of  one  bellon  on  In 
ihal  «f  iIm  other,  mt  okL  iWfi  faniR(  a  blaM  of  air  into  ihe  fiimace  ihrMtgh  ■ 


!l»be  of  bamlwn.  The  AimaoM  wtn  ektagti  w(|h  •  ikixhira  i>T  iiun  ure, 
irukon  into  mall  pKCoi,  mimI  diarootl.  "Hie  ir**  wttt  kept  up  m  iliong  a* 
fiMiiUe  (ill  tin:  vnr  '»*  r*d«io*il,  and  th*  hiiad  iii«ial  coilMUd  in  a  eake  in  ih* 
wli-pit 
At  ilio  liino  Hlmi  fbal-lilaMiwere  immI  (orMpanltng  itio  metal.  Uieart  tteiMiug 
iron  wu  ciihn  altogether  unkiiuim,  or  la  a  siaiv  iliat  it  coiild  not  lie  prowcuM 
with  adviiniii^e.  In  tha  nig,»  of  EUHbttlt,  Uail  fiirnacn  ««iv  of  a  niflici«itt 
•IM  to  ptoducf,  with  <««•  and  ibf  charcoal  of  woud,  fnim  Ivo  to  lliree  looa  of 
ptg-troa  per  daj,  or  (torn  UUw  lo  iwniiy  Innt  p*r  wiwk.  Ii  WBt  ddIjt,  how- 
ever, in  the  motl  faroiir«Ue  ntuotioiu  Tor  prnicurin][  walcr-poner  ikat  mtth 
gt*M  proiluDIi  Wvra  oblaintd,  anil  the  ^vatcat  praponioti  of  tt  naa  cviirtrled 
into  bii^iioii  by  incani  nf  tlie  rrAnn^  lirr;  but  in  many  of  lb«  miidU  irorki 
Ibe  iron  bu  "mntund,"  that  is,  made  mallcalilF,  bcrore  it  ina  drawn  fioni  the 
funiBc«.  U'uud,  bvimtt,  beconting  nearer,  or  briii|;  ciifroaud  bj  tti«  mat 
raaau/adiirrn,  induced  aevemi  onicrpriiinc  icdivitlualii  to  ntUanp*  tltf  MWl- 
lulku  of  pit  wa)  for  Diaklne  pig-iroii.      Mr  Simon  Stuitcvnnl,  Ittl2,  liad  a 

Caltnt  graniad  to  him,  fur  thinr-one  yrori,  for  thai  p iirpow.  Uy  iLf  tirrini  of 
la  patent  ha  wm  bound  to  puUiih  ihc  nature  and  piocth  of  hii  iaicDIioc^ 
wliieti  tw  did,  in  a  quarto  book,  tfititlr^t  MttalUett;  ihii  book,  kir.  Gray  layi^ 
doe*  not  eonlain  a  particle  of  uwful  knovlridge,  bal  thai  it  i*  an  *xu«tn«ly 
aiiriou*  ipt«inieo  or  the  podoDliy  unnl  in  Jamoi'a  reign,  SOcftcTiM  Uled  in 
nxccniiiig  Mi  propoafd  plaiwt  and  wa*  obtipd,  tfaa  Ibllowtag  fMr,  lo  raitda  up 
liii  Iciier*  p«tcni,  or  monopoly.  John  Rartnaon,  Eaij.  aneeeoded  Slmlavatii  It 
lel»,  liHil  a  palMit  ^antad  to  hini,  wrote  bit  book,  mtitlcd  "jf  TVwIiir  iff 
MrtoUta,  bM  not  OM  mUcA  trat  pttUuiuJ  bu  Mr.  Simom  SO>rtttamt."  RavmaM 
Halt*,  that  at  llinl  time  on  iron  work  uaually  rnjuitnl  from  lUOOJ.  to  )50<U1  U 
wl  il  a-going,  but  lliat  un  ku  plaa  a  capital  ot'  lOU  wm  fully  adaqaaU  l» 
conuneneo  *  wort.  The  fiiinaor  ilMlf  waa  to  coat  but  10/.  except  ibt  «oa««^ 
•wb  fumac*  bcine  capohl*  uf  prodiwit^  a  ton  of  aow  iioti  from  each  ton  of  nit 
coal.  Thi*  mBB,  Imucvft.  failed  in  hi*  alUmpU  to  pnwc  tlie  oonvcineM  of  lib 
Ualrmcnlt.  and  iivii^rd  bit  palciiL  Srvital  other  uafortUBali-  admiturm 
IUIuw<4  Karrswii  m  tuconwion,  who  alao  oUaiMd  paienta,  fUod  in  ibair 
undeiuktng^  and  tMigned  th«r  ptinltgn.  It  ia  a  Mignlar  bet.  ihaa  aUhMi^ 
pit  coal  wai  knawu  \oBg  befora  thia  pwtad,  and  gtMl  ^lanljlln  of  It  v«ro 
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•ip(>rt4<l  w  lUlwuJ  4nd  lb*  Lov  CmtttUim,  «li«n  ft  >•«  a»ti  la  ib  asn 
iorgr,  kad  ia  oilm  nunufMrtoriM  ikM  reqidre  a  itnaf  cendiuMtl  bmt ;  ;-< 
England  Ui*  prcjudioa  ■gaiiui  iu  uae  in  iha  nttnirfiidiirt  of  oat  Iroo  ww  m 
iarotenil^  tbat  wIicd  il  ni  flru  |iTop<Med  and  aiUaiipled,  cTeijr  obilacU  Uiat 
mold  be  QerittA  wm  tbrown  in  iU  wtti.  Mid  ncne  of  Ibe  •ditntmn  wice—jt^ 
uMil  Uie  ytar  lfll9,  trhui  Duilley  btd  •  pHUM,  wd  nMaufMturad  plc-iron  !■ 
a  tdoM  fmnace,  but  pioduMd  tmlv  llitec  tuna  in  •  WMk.  He  became,  %»««»*, 
Uw  oliJMt  of  Jaalouijr  to  the  otber  maaobcturfn,  who  rontrived  to  get  bd* 
patMit  linnitid  (rant  lUrt;-an<  to  barlMB  jrean,  w*d  lu>  derolcd  worka  wen 
ilub«i]FBd  by  a  bwlcH  mob,  ura«d,  it  ii  M^poced,  by  hi*  rirali  in  hininaM 
Soon  «A«r  thi^  CtDlaia  Dudi,  HsJ«r  Wildinao,  and  Nrma  Mben,  cgtiatructcd 
air  fitniacM  in  tbc  HnM  arDtaxi,  in  vbich  iliev  plaeod  lai^  tlajr  pota  (aimilat 
U  Ihoaa  uaed  1b  glMt-hoiun)  for  conlaiBing  Ihe  rtwiMle  pnpvatioiu  a(  on 
and  charcoal,  the  flam*  ot  «t  coal  being  cmplnyad  Un  healing  lli*  finn«e«a : 
and  it  WM  upt«u4,  thu  by  t^iping  the  poU  Delow,  the  Nfmralcd  mate^ 
wodIi)  low  out.  But  the  lieal  bm  not  tiifHt^lljr  intWiM  lo  (uvdiicp  an  «!n[ira 
MoarMiiM  of  libc  mctil,  die  pot*  etaekcd,  nad  Ihe  tttumc  «••  abanilcinnl.  At 
mt  tine  mn  wh  ndnoicuu,  in  oanaequeoo*  of  maay  «f  Ihe  irnn  work*  Imviiw  : 
■lopiwd  tot  want  «f  fuel.  Ts  tbOM  manuAelunn,  Atteforc,  wbo  could  itii  | 
be  rurniabed  with  a  tupply  d  wood,  the  maiMfMlMTe  wm  highly  pinKtablt, 
and  ihry  ohtliiiatolr  oppcstd  anjr  new  alteupl  fay  wlilch  lite  price  of  iron 
misht  be  diminiihtj.    it  wa<  not  dll  impelled  by  noecMity,  aruiiig  Arom  the 

7 id  decline  of  the  annual  growth  of  timber,  that  pit  ooa)  brcano  an  object 
ralnnal  wUmatloD.  la  tUt  MLog  ihs  Huii.  lUbnt  BoyU  Mema  to  liar* 
pvlidpaUd,  for  in  bt*  XJnfiAttu  tf  ytrimrat  PUIatopif,  puUiihcd  is  1083,  be 
nptWM*  a  d<*ir*  lliat  Mine  RielliiM  ouuld  be  found  to  inak«  colte  witlioul  the 
UM  of  poll  employed  fur  ihal  (lui'tiuic.  In  ordtr  that  it  migbt  be  applied  to  the 
■melting  of  iron  orei.  Two  yran  afitr  ihii,  DiidJey  (aeoordiag  i«  Ur.  Uray) 
wrote  hi*  MtltiBim  MartU,  ia  wliiuli  be  ilatui,  tliat  hi*  bchtr  and  himMlf  had 
nncllcd  iron  with  ookc  in  largo  quantity,  but  that  Oliver  Cromvdl,  nnd  tomi* 
farourilci  of  hie,  wiihinf;.  «n  renewal  of  the  patent,  lo  become  partner*,  ud 
from  oclier  pulltical  cin:uinirlaiic«*,  (he  etlalili«limnil  wat  tuined,  and  it  m«im 
nerer  to  hnvc  been  mivcit ;  for  even  w  lato  ta  the  yoar  1747,  M).  Momm 
•aye,  in  ihs  Piiloiof-Aieat  Traiuaetiait,  ibut  tcvcml  ailcmpte  hare  boca  lOMla 
to  iiieh  iron  ore  mtii  )i!t  co>l.  but  be  ihiiiVi  it  hud  not  then  tatrtfded  maj 
where,  ta  no  Dccount  of  iu  being  pnuliicd  hod  licen  publiibed,  but  iliM 
Mr.  Vurd  did.  bowevcr,  then  make  pig  iron,  brillle  or  lough,  um  ho  piraard, 
Croro  iron  and  coal,  boili  of  ulilch  wnro  jinicurTil  on  the  aanie  spot. 
The  brittle  or  inferior  quality  of  Kngliih  bar  noiii,  mndc  &«ai  c<Aa  ftt  tUe 
prvliK),  and  (be  great  expenw  of  llial  vhich  wai  made  (tmn  chaieo«l,  owing  lo 
the  incirujii^  leueity  of  wood,  wai  moat  likely  the  cinw  of  the  great  (trclioe 
In  the  horav  manufiLclure  of  iron  which  then  took  place  i  reoouiae  having  been 
had  to  Swt^itQ  aiii]  Runl«rorMtiipply,  tlieimpflriniiunufwluchen  agrcat  uaie 
at  thi*  lime  connnoneed.  The  borne  manufacture  w»,  however,  again  renawed 
by  the  gvnecalinttoduclion  of  ihff  team  engine;  and  ihiiaffiKded  the  ntaaufkoturer 
the  command  of  a  power  he  bad  befbie  no  eoooeption  a£  The  imall  ftmacee 
nipi;died  with  air  from  beitlowi  worked  bv  oten,  bone*,  or  nen,  were  given  up; 
lai^er  ftimaeM  were  baBoduced,  and  btowtog  laaoUnei,  wltli  an  iiierraae  <f 
the  volume  of  air,  for  exiling  a  more  viHiTeonihuitioa.  Tlvc  ateaia  etiglae 
WM  found  parlicutady  beneGcul  in  Lhoee  rilualiMU  where  there  wu  an  abon- 
dunee  of  minnrali  for  making  iron,  but  a  deHelency  ef  water  to  aapply  ibe 
power.  Experience  alio  «oou  Uuglit  tbe  tnonailiutanr,  thai  the  produc*  of  hb 
fiimai^e  rouTd  be  inore.iMd  by  i-iiluigliig  the  diameter  of  hi*  (team  cylindf 
and  rendering  tlie  vactinm  therein  more  perfect.  Il  nai  toon  found,  that  by 
incrpntiug  tlicie  rircct*.  a  quanlily  ef  pig-iron  cmdd  be  produced  frotn  ihe  eaka 
of  ]>ii  coal,  wbicb  would  be  attended  utiii  an  adequate  ntofii.  Owing  to  the 
fmell  cjusTitity  of  air  necnuty  to  ignite,  and  prcNtre  »e  reqinrod  beat  in  u 
chamonl  fumooe^  tlie  manurecturcn  nry  cautiouily  enlarged  the  ditncniinaB  of 
ihetr  blowing  apparatu)  In  apiplyiiig  ii  to  eoke;  cctuequenlly  muelt  uT  the 
•dmtage  TMulting  fttmt  •  great  bla*!  (which  ii  now  extfoided  10  abaut  iOM 
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ptfe  hit  of  >ir  ]<ut  rainaU)  wm  Io«L  'IVm  JiCniltiM  wtf«,  liovrnw. 
f^radiwBy  nmnouiitcd,  aad  it  ftpoetn,  (h«l  bttm  ike  jrMr  ITW,  iha  o«i«  «^ 
pit  ciinl  Bu  In  gmml  lurr  fur  oImI  rurnicct.  The  aea  trade  ■wiiinul  ntw 
t  If  out.  and  maM  nuM(  rapid  pro^tnw,  m  will  app***  from  th*  follmfiag  tut*- 
tniiit  of  ihp  tcCal  quantity  of  von  mads  tn  Gr«at  Rritain  bclvnn  th«  yMta 
t  T4t>  anil  I  (137.  Suico  tM  lalwr  period,  th«  niM»n&Gtura  tmi  ttwie  km  been 
im  <b«  inernat,  nalvitbiundin)(  ()m  prie*  lau  advancod. 

In  tbt  f«ar  17^0.    17,000  ton*  aen  nwklc  rrow  A9  fiiroi«ca. 

„        If^    (i!t.(iDOwna  „  lit      „ 

17»l,  I2^,U0a  Mil  „  —      „ 

„        tSOO.  UUbOOO  (uni  M  —     M 

1820,  ■lUO.OOO  low  ..  —     H 

„        1S37.  AM,ODO  MM  „  281      M 

Of  wliich  hiter  quaniiif  (fain  ««t«  podiwad 


B}  SuiTardiliiM . 
Of  Shnmlure 
By  Soiilh  Wale* 
^  North  Wal«t 
By  York»liIn>  . 
By  Ocrbphtre  . 
UySwtlahd  .    . 


S1A,000  ton*  tmu  M  firmact*. 
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iln  tti«  (nreRalnc  tUtvment,  teveral  (btikMF*  in  Oloiicnlenhlr*,  CtieiUr*,  and 
oOicr  pLicni  are  omitttil,  whicli  will  rtndn'  tKe  |>rmhii>e  is  mind  iMmhtn 
Tvli.uOO  tr.iii.  Aboiii  llirrf-untlia  of  (bi*  qoantlly  an  of  •  ^Uly  Milabl*  to 
III*  fviiulty,  Bhicli  U  sli  u>cd  in  Gtral  Btitiun  mm  Ireland,  wilh  tlie  rxMpdon 
of  a  mall  qnantily  exported  (o  Fnnoe  a»d  Antnta.  Tlia  Mlwr  wren-ieitdit 
a»  Biado  inlolian,  rodt.  tbMU,  »{>«:  Ac,  of  wliicb  ■  Isif;*  qnantkr  i>  npurtcd 
(0  all  parb  of  ibc  world.  Harin^  Itm*  ghTn  a  brief  faiMorkal  ikMcli  of  III* 
liw  and  progrea  of  Ihii  inlercatiBg  and  uieAil  mnlI^aIIllIr^,  we  proc«ed  to  lay 
btfgn  en  rradcn  a  coBna*  MMunl  of  lb*  procna  by  wliirli  iron  n  ^blaSncKl 
from  ila  oret,  and  braiwht  into  a  cnid*  or  pare  Mate,  adapud  lo  iba  wtnti  «r 
mechnnfo,  or  tu  tkr  nrioii*  iBiia  to  wUdi  It  ii  apfdlad. 

MaJting  n/  Cokt. — Hin  lirit  operalinn  i*  tba  nrcparadan  of  Ilia  omI,  b>  radiMW 
it  lo  i>ic  Mule  ufcnkr,  nblcli  in  (cconiDlitkrd  vitbrr  in  kiln*,  «r  in  tlw  optn  air. 
Tte  lalicr  plui  hai  bien,  and  ii  iiill,  tlie  moM  nloiUvoly  adopivd  i  a*  iball 
ibmfcre  docribe  it  the  litit.  An  cUonf  Boitar*  bearlli  ii  prrpaied,  by  htatis); 
lh«  «anh  M  a  Ann  llat  aarfac*,  and  p«tidllng  it  atet  witn  cuy.  On  lliii  ili* 
iiiec«a  of  Mai  arc  pStd  np.  indioinf  Mwatd  oat  mimWv;  and  ilioat  of  ilii> 
lower  tlMa  are  aet  upon  ibcir  aruwal  a^le,  n  a*  lo  loueh  the  sni«nd  atih 
llie  loMl  MitfaM  |WMible.  Tb*  pila*  ar«  uwlly  (low  30  to  60  incbea  bicfa, 
froin  D  to  16  fMi  liiaad,  and  osatain  from  10  to  100  loni  of  coaL  A  uniaMr 
of  Tenti  are  left,  reatMng  Anm  top  to  beUon,  into  abith  I)m  buiaiM  latl  u 
(hrowt):  andtkov  are  ition  hnBediaidyclaaH  wilk  fOBall  fiaeatorMd  boat** 
^^  bud  in.  lliiM  iSr  Itlndird  fire  m  fured  to  creep  alo*||  tM  botlMn,  a»d  wb«« 
^H  lliat  of  .illlbe  vpiiit  it  iiiiitnl,  tl  rltM  gradually,  aad  buraUMt  oa  naty  lidc  at 
^^Hdikc  If  the  coal  ciiiilaln  jffAm,  lb*  oomboitioa  b  allowad  to  eanliau*  acoa- 
^VaidttaUe  tinie  afit(  iIk-  iliiapprorance  of  the  tEDoke.  to  extrioaLc  Ch«  mlphur, 
^^^rt  of  abirb  «tll  br  found  in  flmtn  on  ibe  iiuface.  If  it  csnialn  Mn«, 
tlie  Iln  i>  eoverod  vf  naan  after  the  tiaofco  diNrooan,  brginalng  ai  iha 
intlono  Mid  proceeding  grsdually  Id  tLr  lap.  In  H,  CO,  mr  TO  boan,  Uir 
fire  ti  tn  geMral  Mmplriely  cotvi»d  with  aaliM  of  rbar,  fviB«*l*  made,  and 
in  taelic  or  fbmtCMi  dayi  lb*  vole  iiiay  be  icmnvrd  Is*  um.  In  lUi  way  a 
ton  of  onfinary  bitominom  cool  eomnionly  ptodace*  tmm  700  l«  I.IOO  Ite  of 
eok*. 

<Mt  and  Tar  tf'orJb.— Hie  a)>no}-anM  atlMiilni(t  ihi*  proten  bv  (he  ovoIuUmi 
•f  llie  JDinienw  ^<aelitk«  of  «iivke  fruin  tb«  Ignlttd  naaitcT,  bcaim*  ika  tMk* 
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WMta  of  the  volatile  product],  iuduced  the  Imte  Earl  Dusdonald,  manj  jmvi 
linee,  lo  introduce  a  pton  for  preventing  the  former,  and  uviiigthe  tatter.  On* 
of  theie  tar  worki,  as  they  were  called,  wai  elected  at  Mr.  Wilkinaon'i  great 
worki  at  Bradlej,  another  at  Tipton,  and  a  third  at  the  Level  Colliery  and 
iron  worki  unon  Dudley-nood.  B«in^  erected  in  the  vjcinitj  of  largo  iron 
and  coal  vorki,  the  iron  maiters  furtiKhed  the  tar  worka  vith  raw  coal,  and 
received  in  return  the  cokes  produced  by  such  coal,  the  proprieton  being  com- 
pensated by  the  volatile  products,  viz.  tar,  pitch,  vamiih,  and  ammotiia. 

Cote  Kuttt. — The  last  deicribed  procen  of  making  coke*,  ii  now  being 
luperseded  in  many  places,  particularly  in  the  neighlraurbaod  of  Sheffield,  hy 
the  employment  of  fcilns  made  of  bricks,  of  a  hemispherical  form,  about  ten 
feet  diameter  at  the  hase,  and  about  two  feet  at  the  top,  where  a  circular  opening 
is  left  far  the  introduction  of  the  coal.  Tbe  manner  of  working  tliese  orena  ii 
thus  deicrihed  by  Mr.  Parker ;— "  When  tbeie  ovens  are  once  heated,  the  woik 
goes  on  night  and  day  without  interruption,  and  without  any  further  expense 
of  fuel.  It  is  conducted  thus  :  small  refuse  coal  is  thrown  in  at  tbe  circular 
opening  at  the  top,  sufficient  to  fill  the  oven  up  to  the  qninging  of  the  arch ; 
it  is  then  levelled  with  an  iron  rake,  and  the  doorway  on  the  side  built  up  with 
loose  bricks.  The  heat  acquired  by  the  oven  in  the  former  operadon  ia  alwayi 
siiffident  of  itself  to  light  up  the  new  charge,  the  combustion  of  which  is 
accelerated  by  tbe  atinospheric  air  that  rushes  in  through  tbe  jointa  of  the 
loose  bricks  in  the  doorway.  In  two  or  three  hours  the  combustion  geta  to  lueb 
a  height,  that  they  find  it  necessary  to  check  tbe  influx  of  the  air;  tbe  dooi^ 
way  IS  therefore  now  plastered  up  with  a  mixture  of  wet  soil  and  sand,  except 
the  top  row  of  bricks,  wliich  is  left  unptostered  all  night.  Next  mominfr,  when 
the  charge  has  been  in  twenty-four  hours,  this  ia  completely  closed  dao,  but 
the  chimney  remnins  open  till  the  flame  is  gone,  which  is  generally  quite  <^  in 
twelve  hours  more.  A  few  loose  stones  are  then  laid  over  the  aperture,  and 
closely  covered  up  with  B  thick  bed  of  sand  or  earth.  All  connexion  with  tba 
HiuiDspbcre  ia  now  cut  off,  and  in  this  situation  tbe  whole  remaina  for  twelve 
boun  to  complete  the  operation.  The  doorway  ii  then  opened,  and  tbe  coke* 
are  raked  into  iron  vlicrl  barrows,  to  be  carted  away.  The  whole  operatioo 
takes  ui)  forty-eight  liours,  and  as  soon  as  the  cokes  are  removed,  the  oveni  aie 
ngain  liUed  with  coal  for  another  burning.  About  two  tons  of  coals  are  put  in 
for  each  charge,  and  the  cuket  produced  are  ponderous,  extremely  bard,  of  a 
light  grey  colour,  and  sliine  with  metallic  lustre;  they  acquire  in  the  furnaces 
an  intense  heat,  and  will  sustain  a  great  burthen  of  iron-ttone  and  other 
materials."  When  coke  is  required  to  be  more  of  the  nature  of  charcoal,  the 
process  is  conducted  in  a  different  manner.  The  small  coal  is  thrown  into  a 
laige  receptacle,  similar  to  a  baker's  ovtn,  previously  brought  to  a  red  heaL 
Here  the  door  Is  constantly  open,  and  tlie  heat  of  the  oven  is  tufficient  la 
dissipate  oil  the  bitumen  of  the  coals,  the  disengagement  of  which  is  promoted 
by  I'reiiuently  stirring  it  with  a  long  rake.  The  coke  tram  the  ovena,  thoucfa 
mode  from  the  same  kind  of  coal,  is  very  different  from  that  produced  bwSa 
former  operation,  this  being  intensely  black,  very  porous,  and  as  light  aa  pumice 
stone.  Under  the  article  Liue-Bubnino,  a  drnwing  and  description  of  a  patent 
oven  for  making  coke  is  given,  in  which  the  latter  operation  is  made  aubaervient 
to  the  first.  The  mechanical  arrangement  and  process  therein  exhibited,  may  be 
advaiitflgeouslv  applied  to  the  roasting  of  ores  inatead  of  lime,  and  the  coke 
required  for  the  smelting  furnace  might  be  mode  at  the  same  time.  As  we 
have  extended  our  observations  on  the  making  of  coke  from  pit  coal  to  a 
length  wliich  some  of  our  readers  may  probably  consider  to  be  unsuited  tv  its 
real  inipurtaiii'e,  we  would  observe,  in  the  language  of  Dr.  Colquhoun,  that  this 
Bubstance  "  has  been  the  means  of  advancing  tlie  manufacture  itielf  in  ibia 
country,  to  an  extent  which  is  unparalleled  in  the  history  of  any  other  country  oc 
nation.  It  has  now  been  ascertained,  by  long  experience,  that  there  ii  no  other 
'uel  which  is  so  well  fitteo  at  once  tu  supply  the  heat  of  the  lumace,  end,  at  die 
same  time,  to  endure  the  powerful  blast  which  is  inceaimntly  forced  upon  iu 
It  niiy  nuw  be  said  to  be  esaentlal  to  our  iron  manufacture,  which  would, 
indeed,  be  almost  annihilated  were  the  luppl}   uf  it  withdrawn."     Without  i 
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we  allouM  b«  enmjwjini  to  lay  iin^  nood  ImnwnM  tnett  tt  »bM  on  now 
f*rtlU  ocm  li«Ui.  in  order  tu  mpply,  at  an  cQOnaoM  MpmM,  ■  miicb  Hinra 
imnirHWt  tatl  lot  tlie  roniaco.  Ikil  lb«  irtuoro  «f  It  Mtmi  I9  ti«  iDex)uiu(ifcli<, 
and  tini  I'M  la  Iho  in*ul  Tor  wbicli  It  b  required,  **  «i)l  be  irtn  upon  rdcrcnc* 
to  ih<!  knvlt  Coti,  vliciFiii  ««  haic  givm  a  •«llan  of  Br.ullty  mine,  mni  tike 
■imng«moiit  of  thr  niimnroua  ditliiici  (trata  cul  lliruugtli  (u  lurive  at  llie  coa. 
amonsit  vhich  tli«re  otcun  IWnn  ihirty  la  furly  r«i.-l  ihickiww  of  Imn-iiemii 
before  the  prinoipal  l>cd  of  emil  b  trrivM  ol. 

Raattii^  /roa-i^nw.— Tho  «a  of  Jroa  requite  diflcrcnt  tr*atm*nl  in  th« 
imfllinK  pn>c«ai.  Moenlili^  l«  llw  ttalnre  and  extrni  of  tlie  heUT«ffwiMiu 
mnlltr  with  wblcli  iht  matal  ii  coiDbiiuil.  In  all  tan  the  iniii  ii  iit  the  itel* 
of  an  oxide,  and  would  rt^irc  a  itrong  iieai  in  concaH  wiili  r«iiibu«IJbla 
raaltpr  for  ihtir  T<<duclian.  In  nuM  t^cict,  th«  oxiil*  of  itnu  i>  combiMd 
villi  a  canxidemble  proporlioa  of  cnttbv  m  May  matter,  and  (li*r  ar«  ibeuM 
rtFnotniniLled  Jron-itonM.  Bui  l>eeidn  |n«  aHttbj'  nialUr  and  oxjt^o,  manv  of 
lliete  eonlnin  tulpbur,  araenit;  and  manganetp :  niid  il  u  areratary  that  ibcio 
■hoiild  be  exlrinled  preriouti]:  to  neUinc.  wbirli  it  «ir«olf  d  by  cokiaalion,  catUd 
roaitiny.  Thit  ii  umiall/  dona  bf  *lrat!f)riaf!  Uic  err.  bruiLm  Into  •nail  pk«M, 
viih  tm«II  nr  roAatr  fill  ciiol,  nai  bumiofr  it  i"  firi-Dt  hript.  L-iih«r  la  iJhe  cpm 
air,  or  io  a  kilo :  vliioli  lUdlpalM  tlie  iiul[Jriirr<iu»,  aiwiiiul.  and  otbcr  rolatilv  * 
mnitert.  leaving  lx'1iin4  tbr  rartK  anil  uiude  of  iriai,  wbiuli  atv  tlim  eaally 


oruken  into  mnvpnicnl  fragmpiiu  for  mvltirig. 
Teai/iie'i  Paint  HMttimg  Funaen. —  \\r. 


ITriiciH,  of  ill*  Puk  End  Iruii  Worlu,  Mar 
'  (-atforri,  ill  tiliMWOTlrnkite,  iMik  «nt  a  palant 
in  ivsk,  for  Inipmvainenia  in  eineltiDf,  is 
Kliitli  bo  propoaoa  Id  cconumMe  tbe  praceM  of 
riiu'tm;;  llie  ore,  botli  n«  rMtrtU  tim  Ulmin 
I  and  (he  fui't.  Instead  nfmaiiinK  lb*  caleina- 
lion  a  ilitlincl  profiTii,  coiidncloil  in  aaolber 
pari  of  Uis  aotii,  lie  (wmbinri  iba  opvraliuna 
of  ToaMla^  aikl  amrilliie.  wblch  go  on  <imiil< 
taneau«lT  in  the  Moae  fumnee.  fur  ibia  nur- 
]HM»  ba  (on«lmct>  anni'nl  ib>  cbirnoej  ahafk, 
near  Io  ibe  toip  ot  lonncMiead  of  nn  ordinary 
melting  fiinuun,  a  tfiM  nf  fuur  «t  inorv 
*nin]l  rvretboralory  fuiTiaee*  w  orcni,  eaelt 
t'n>videdwilliBelunine)r,adunp*ratlap.aiMla 
l*I«r*ldMr,«liichop«n*a]it«rnBUy.  "nirou^h 
•  Iboe  door*  tha  area  Io  be  maitcd  tit  lo- 
I  trudi'ofd,  and  d#pa«lltd  upon  Iron  pUtat, 
I  vhleli  firrm  lb*  bo<lnmi,  nad  iDcline  dowiv- 
•rarili  loiratdi  Ibe  nbaft  ef  llw  «niallini;  fui^ 
I  unrf.  Tlic  aaeoiidiiiK  body  of  flam*  &0111  (ha 
'  Iniirr,  whvn  al  work,  it  prevmird  from  paMikX 
inil  vprlii^uUy,  »  lunai,  by  mean*  of  a  val>e 
I  pr  [rip  door,  wbivb  eknni  iW  oti6«.  aad  ibc 
I  amall  eltimneya  to  |]ie  nirraiindln];  reverbern- 
llory  nuaiing  farnae**  britig  opmd,  eauae) 
I  til*  Qaino  and  bratod  malleti  Io  pal*  throoiib 
I  tlieie,  and  in  ifaeir  pmgtou  to  bnpinc*  iifiMi 
1  tlie  ore.  ami  deprtw  U  of  ila  valatUa  euni- 
tbinnliuiii.  Wlitt  lU«  area  bave  brtn  tbu> 
laiiBidnitly  oprnled  uom,  thay  are  ttiriiu 
ffurward  by  a  prosier  tool  into  tbe  body  of  the 
■imrliinK  furnace:  and  wliiltt  tk«  eoouli^ 
ruciiaces  att  bfliij;  rrcbaiTed,  tfe  Talvc  or 
Imp  tu  (ha  amcltioi:  «ha/l  u  opcnad.  ibM  tlia 
flainea  may  take  ihal  (ourae  tntUoiL  Thna 
"   lould  appaar  ibai  a  uonaidanbia  mt^ 
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of  Inliciur  in  FfTet^cil.  and  that  all  the  fiiel  employed  in  nMHtInf  hj  the  ordlnan 
procns  is  likevriae  eaved,  aa  the  flame  which  uaually  pauei  out  of  the  tutmet- 
nend  lo  wsite  in   tho   air,   is   made  to  calcine  the  ore,  and  this   being  di*- 
charged  into  the  blut  furnace  at  the  high  tenperatura  it  had  acquired  m  tb« 
oven,  the  lubsequetil  fiuion  of  it  ii  greatly  accelented.     In    i'Jg.  1,  on  the 
preceding  page,  ii  given  a  vertical  section  of  one  of  these  roaating  OTen^  in 
connexion  with  the  tunnel-head,     a  a  represents  a  portion  of  the  tunnel-hea^ 
or  upper  end  of  the  blast  furnace,  provided  with  a  door  or  valve  5,  readng  on 
a  ledge  at  c  ;  d  h  one  of  the  four  ovens;  t  the  iron  plate  that  contains  the  oc« 
or  "  mine,"  supplied  thtovigh  a  doorway  at  /;   g  the  oven  chinmey,  with  ib 
damper  A.    fig,  2  exhibits,  on  a  smaller  scale,  a  plan  of  (he  whole   buildinE, 
taken  just  above  the  oven  plates,  as  designated  by  the  four  letters  e  ;    the  fi& 
coTTipartment  ■  of  the  pentagon  being  for  supplying  the  fuel  and  flnxn  inio 
the  tunnel  a,  into  which  all  of  the  compartinenti  directly  lead  ;    each   of  dtcw 
are  closed  externally  by  massive  iron  doors,  suspended  to  itout  iron  lever  beams 
to  the  opposite  ends  of  which  are  hung  counterbalancing  weishta,  thst  enaUe 
the  norkmen  to  move  them  with  fecili^.     llie  dotted  rectaa^e  upon  the  pl^n 
is  designed  to  explain  the  precise  nature  of  the  sectional  riew  given  in  Fig.  I. 
J^eritt'  Coke  and  Iron  Ore  f\imaee, — A  patent  for  economunnK  the  in  miss 
of  roasting  ores  was,  however,  taken  out  prior  to  the  last-mentioned,  bj  Mr.  W. 
Jefferies,  of  Ralcliff,  which  waa  specified  in  August  1B27.     By  thU  |dan  the 
roasting  of  the  ore  and  the  forming  of  the  coke  are  perfcnned  together  in  one 
ftirnace ;   the  process  is  thus  described  in  the  Journal  cff  PntaU  Inptmliau, 
VoL  II.  p.  66 :  "  The  ore  is  first  broken  by  stampers,  or  crushed  hy  roDen^ 
until  it  is  reduced  to  such  fTagraenta  as  will  pass  through  a  sieve  of  eight  or  tea 
holes  lo  the  square  inch.     Alter  which,  instead  of  in^oducing  the   pulveliied 
ore  into  a  roasting  oven  or  furnace,  it  is  incorporated  with  a  sufficient  qoaatily 
of  small  coal,  and  the  miiLiire  put  into  a  coke  oven,  previoiuly  heatnd  in  tb 
usual  way.     Ilerein  the  ore  is  calcined  by  the  heat  of  Ue  coal,  the  latter  l>r"t 
thereby  converted  into  coke;  for  this  purpose  the  door  of  the  oven  is  left  opes 
until  all  the  flnme  has  passed  o^  in  the  ordinary  manner,  when  the  door  is  to 
b;  closed,  ami  all  occesi  of  air  prevented.     After  this  the  charge  ia  to  be  wilb- 
drawn,  as  if  it  were  coke  merely,  and,  when  cooled,  broken  down  into   TfiiMn 
□f  a  proper  size  for  the  smelting  furnace,  into  which  it  is  thrown  ;  the  metal  il 
here  'tmelted  out'  from  the  coke  with  which  it  wa«  combined ;  ^e  coke  leTTigf 
as  the  fuel  to  fuse  and  extract  it." 

Fluxet, — The  coke  and  iron-stone  having  been  duly  prepared,  the  nextconsida- 
ationisthenature  and  extentof  (he  flux  required  to  separate  the  metal  by  fiiBoa 
from  those  of  its  combinations  which  the  nrevioiii  process  waa  inadequ*!*  te 
perform.  These  differ  in  every  degree  and  form,  according  to  the  nature  of  tht 
ore,  and  as  their  con^deration  at  length  would  occupy  a  greater  space  than  the 
assigned  limits  of  this  work  will  afford,  we  purpose  availing  ourselTei  of  a  few 
extracts  from  the  valuable  papers  by  Mr.  David  Mushet,  inserted  in  Tiltnrft 
Philoiophical  Magazine  ;  and  must  refer  those  of  our  readers  who  may  dMiit 
more  information  to  tlie  original  source  for  it  "  To  deprive  an  ore  of  UM  iron' 
(says  Mr.  Musfaet)  "  so  that  no  portion  of  it  shall  escape  in  the  ecoM 
unrevived,  two  things  are  indispensable.  First,  the  metal  contained  in  the  osi 
must  he  presented  to  a  portion  of  Aiel  sufficient  to  take  up  the  oxygen  of  the 
metal.  Second,  as  this  reviviflcation  goes  on  in  the  manner  of  a  metallic  pec- 
■pitation  upon  die  softened  surface  of  the  ore,  another  agent  oueht  to  bepreaepi 
to  fiicilitatc  the  separation  by  uniting  with  the  earthy  parts  of  tne  ore,  formiitf 
a  thinly  divided  lava,  no  longer  capable  of  retaining  the  globulea  of  metaL  or 
of  prtvcnting  tlie  congenial  affinity  of  the  carbonic  principle  from  taking  fnD 
effect  for  the  improvement  of  the  quality  of  the  iron."—"  Experience  h« 
shown  that  an  excess  of  any  particular  earth  may  be  corrected  by  applyingOM 
opposite  In  its  effects ;  and  that  the  addition  of  lime,  in  various  pri^Mnlions,  if 
found  in  most  eatct  to  answer  the  desired  end." — "  If  the  variooi  rlnt  i  ao 
iron  ore  are  fiiscd  in  contact  with  charcoal,  without  the  addition  of  a  flux  w 
solvent,  the  result  is,  from  calcarcoui  iron-stone,  a  larger  portion  of  iron  piopar 
tioDed  to  the  iotiinsic  richness  of  the  ore,  than  from  argillaceous  inm- 
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and  from  the  iMter  •  lamt  preAm  of  inn,  tliaa  from  an  on>  >)ioai>  «hirr 
mjitim  wM  ulex i  the  Konn  pcwlnotd  from  ihc  r<»*«iitc  opcnliniii  titttyt 
dmeaMM*,  from  tli*  nlonr  Mid  opadiy,  lb*  probaUv  quuitiiy  of  huii  <il.ii')i 
■till  raMnii  to  be  taken  up."  Thetc  tn  M«ne  odemcou*  iron-iiuim  whtili* 
conlain  linw  almnl  nifirirat  loloni  the  neonMry  KOTias  l1ieci>(eitfar«ilitth, 
•hm  freed  from  the  mMol,  powww  •  Mnuddmble  iefm  of  trsinfitfracy. 
Wh«n  a  uuiibcr  of  (btae  uoiim  are  wed  ia  the  btaM  Iwiian,  a  niMtlt  Inn 
quantity  of  oalcatoou*  oartli*  «ar«  aieoHary.  It  •omMJDim  hopffoi  at  Inm 
voHu,  whoae  chief  aupply  i*  derived  5«ni  a  ealoa*««w  field  of  imiMinne,  that 
by  iiilng  u  gri'nt  |iroportii)n  of  an  indiTidual  ore,  ■urdinrjvd  ailb  lintr,  thr 
(^rujont  of  ilic  furnace  >r«  olNlnclad,  and  eonafi]iiN>c«a  entailed  ttlnl  to  iIm 
inl«ml  of  ilie  manurnciurtrr.  From  an  cxotat  «Span  cakarwnu  «anli  being 
pitatnl  in  tli#  funiiiGr,  tbv  *oari«,  titick  and  eufdivd,  baotmiM  aliachrd  l»  (Iw 
ndea  and  botlom  «r  tba  fbmaee;  the  ifaiiBtitv  hourly  tneitaie*,  tiU  it  liaa 
aootmulaled  lo  mch  a  degree  ai  to  intercept  the  aaeeni  of  the  blait.  and  the 
dMMat  tt  tha  ninteriali.  Th«  remedy  eniwitecl  by  Mr.  Mtuhci  far  ibcaa 
inoeavenJNiOM^  ii^  rfducitig  tlie  nuaniil^v  orTimo  direct,  or  by  an  odniixluie 
of  clay  oramd,  wbrther  oontbinei!  with  itun  or  KM.  An  rxren  uf  cloy  In  tha 
argtUwe«u»  arc4  faai  the  Mine  pre^ididnl  I'fToct*  «  hicli  )iarc  led  to  their  rrjcelion, 
ihough  it  hu  been  owing  lo  improper  apptiealicn.  The  fiuibiliCj  e^  lime  and 
eliy  indiriduAlly  It  iMwh  bdlitaud  by  iba  addSlka  of  aand.  In  all  ua>r« 
where  thcae  earth*  exBl  in  monain  the  area,  theycught  citlicr  tobe  combinrd 
in  tlie  blajt  fltmace  witli  (ilireou*  iruii-Mune,  or  trvalcd  wiih  h  llmr^tone  cun- 
taintnfc  a  conudcrable  portian  of  (and.  Wben  a  Karcity  of  liino  exiiU  in  the 
bliut  ftinuLce,  and  •  luperiar  quantity  of  olay  and  iil«x  ii  coDihlncd  with  the 
imMRonM,  the  lava  vlll  Sow  Irom  Ino  fumaes  euin|Htralivply  cold,  tenucouji, 
and  of  a  bratrn  or  pale  dirty  gtten  coIout,  tnaitainins  iian;  irlieii  tb*  mislure 
it  Juti,  llic  culour  ol  tlia  teorim  ■«  pure  white,  anamalUd  wllb  a  Ttliety  of  blua 
■hudni,  wafing,  circular,  or  fomiod  in  alraight  delicate  linMy  ari«ng  frem  a 

Culiar  cxiiiiii^  modificalion  of  a  nrinutc  portion  of  llie  OMtaL  Where  nature 
bettoved  mtxtyrca  pcoduriire  of  emy  ijuaiily  of  erade  inn,  ibe  proper 
manaxanmt  of  ota*  wwuld  brtome  ain>)ilo  and  taa^v:  jiM  comUnationa  '"fv- 
*«d«  tn*  nMetaiiy  of  changing  ibc  quality  of  the  lune-atona  added  fbr  a  diu, 
or  «f  having  raoMtai  t«  vwfoua  qnalitiai  of  It,  in  order  to  Habt  or  oorTNC  tha 
deficiency  «T  lb«  iMiiTe  oiixiur*.  Wbererer  the  orca  are  of  a  MnMCnte  tbna 
drflcicat,  tt  tlieii  brcumea  the  erorince  of  the  luanuftcUfcr  U  awntain  lb* 
mixture  of  tha  inditidual  orei  which  conipoN  hia  aapfdy,  and  lo  mtare  that 
aquillbrinni  of  parti  by  the  p««per  anplicatiaii  of  aupeiadded  taitba  abicli 
exBctment  and  obaeerailon  hat*  proved  to  daiarnaine  a  otrtala  qnalhy  of  Iron. 
Many  yean  ago,  Mnitv.  Hill  and  Co.  of  the  Plynioulh  vorki  near  Merthyr, 
took  out  a  patent  for  tlie  uie  uf  the  "cinder"  |»«ducrd  iu  llio  retining  and 
puddling  OpMationi,  ai  a  aubultiiic  for  a  nurlion  o(  mine  in  the  aiBtlling  po- 
ca«.  iliia  einder  at  Koris  ii  aa  uijdc  of  iron  combinct  viib  hit  Ettla  meigo 
nuUMr,  and  iHUaUy  ooiituiii*  from  90  lo  70  per  cesL  of  nM«aL  All  pr«vie«« 
altMnpU  to  tnult  It  aconoinieally  had  Ullad.  He«««.  Hill  tad  Co.  misod  ytiih 
It  aneb  a  portion  of  argiBaecoua  matter  aa  to  aaainMlate  h  to  the  natotal  on  of 
tbcir  dUinct,  aiiil  by  tul*  tetnblDation  idcceeded  in  ill  parftet  tedoctiea.  Hia 
[latent  waa  aoon  alUr  tnvaiM;  and,  upon  on  action  bMngbnn^  for  iaIHnc*' 
tnanl  of  tight,  (ha  delciidaiiU  proved  a  prior  tqipScalion  «f  the  prccen.  Tbe 
patent  WM  tberoby  qoatbed,  and  Ibe  favii  maitm^  in  cooatyieiiotv  getiBnlly 
•dtUcd  ibe  proem;  but,  ^m  injudidoui  wiana^nnRnt,  much  bad  ireo  waa 
niMe,  wliicfa  got  it  into  dineputc.  With  proper  care,  ond  in  nniiU  oropoition. 
the  cindtv  u  now  uatd  adrant^aenily  at  nmat  of  die  innworkiv  in  ibe  making 
fif  forge-piga,  uitdor  the  OHbeequeiU  poeeM  of  middling.  It  ir  luuil,  in  oM«t 
furnace^  to  Make  tha  <okc  aUaya  a  fixed  ^aniiiy,  and  to  proportion  the  iron- 
alone  tad  tha  Una  <v  othtr  flux,  (o  the  quantity  «f  iron  to  ba  naadr,  and  iba 
•orkiag  order  of  the  tariMca ;  and  ia  prevortion  to  Ihe  latter  addUion*,  tba 
flimaoa  la  aaid  to  ctnv  a  greater  or  len  burthen.  Some  Ibmaow  oarrr  an 
litlk  bttttbcn  at  1»  hmuco  only  about  13  tana  p»  week,  while  then  BM  oibera 
wbleh  yield  a»  rouca  «a  TO  ton*  per  wet^.     In  thcat  laUcr,  the  ore  u  ia  nuarh 
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Ereater  proportioa  to  toe  coke  than  the  former,  but  the  prodnet  ia  infeibr. 
The  buitheii  is  varied  according  aa  the  iroa  ii  reijiuTed  to  jMWBen  more  or  1m 
carbon  ;  thui  in  makine  No.  1,  or  beat  iron,  (whicb  cantaini  the  greatest  pro- 
portion of  carbon,  the  burthen  muit  be  coniiderabl j  \em  than  that  required  to 
make  leu  carburetted  iron,  or  irbftt  ii  called  white-iron,  or  ferge-pig.  A 
general  idea  of  the  proportion!  of  the  materiali  from  an  argillftceaiu  ore,  cob- 
tabling  about  27  per  ceuL  of  iron,  with  a  atrong  carbcmaceoua  coal,  and  a  Bood 
limeitone,  conaittinK  of  iliells,  ia  afiorded  b;  the  operation  of  a  fumacs  nndrr 
Mr.  Muibet'i  direction.  The  furnace  works  with  •  bright  tuyere,  andrMnTci 
from  the  blut  about  2500  cubic  feet  of  air  per  minute,  througlt  a  circular 
aperture  2)  inchea  in  diameter.  The  quantity  of  calcineil  ore  tor  the  manu- 
facture of  good  melting  iron  is  upon  a  par  with  the  coke;  and  forge-pig,  or  die 
lesat  carburetted  variety,  «x  of  coke  to  leven  of  ore.  The  lime-atone,  uuboiiit, 
under  the  aame  drcumatancea,  ii  to  coke  aa  4  to  11 ;  and  for  meltaug  metaL 
retaini  a  aimilar  ratio. 

S«Kllii^  Rimaee.—The  eitemal  figure  of  a  bUtt  fhmace  ii  that  of  ■  tnn>- 
eeted  pyramid,  while  ita  interior  form  hat  been  very  aptly  conuired  to  tlm  sf 
a  decanter,  aupported  upon  a  funnel.  In  the  lubordinate  delaila  of  tfacir  eoi>- 
■truction,  there  ia  much  variation  by  different  iron  maiten,  which,  howenr. 
probably  doea  not  esaentially  aflect  the  resulta.  In  tbe  antiexed  aeistianal 
npreMntation  of  one  of  these  great  laboratoriei,  we  have  not   Mlocted  one  of 
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the  latett  mould,  but  one  that  waadeaeribed  and  found  to  be  very  efficient  l)y  th«l 
great  maaler  in  mcloUurgic  operationa,  Mr.  David  Muahel ;  aince  which,  we 
pdieve  there  have  been  no  improvements  of  eateniial  importance,  extm>t  in  (ba 
Blowing  macbineiy,  which  we  shall  duly  notice,  tt  is  the  r^ulating  vylwAa,  I 
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Tcet  in  dkmoUr,  mi  8  trH  Ugli ;  b  Ibc  flMling  plilen,  leadtJ  «M  nl^l*  {iro* 
portioiiaU  to  ikc  po*ar  of  (ha  ibacUim  ;  t  iba  ralve  by  which  the  ui  u  pMinl 
ntnn  tb«  jmntping  cylinder  into  (Im  K)|«lt)lcr  i  if  the  ainiturr  hy  akkh  l1i«  bLut 
UfaMwd  Inloili*  IWiMMi  diamMH  ofili*  |><P**f  19  tncb*ti  <  lli«  Montiig  or 
puippiM  tyliadcT,  dz  tert  diaiiiclcr,  9  f*ot  hi^h,  7  feet  ilrofce;^  it*  piMon, 
witli  ■  view  of  DOC  of  iti  teveral  talvM ;  g  mjM  moioniTi  <■<■  wbKfa  (lie  rrgti- 
lating  cylludor  r«*U,  utd  l«  wM^  ih*  flMth  md  ilU*  m  iho  Uowin^  tjihmrt 
>re  Wtaobed.  A  the  atdbljMvalve  «r  cock,  by  the  limiile  tunting  «f  whtel^  Ihe 
btui  mar  b«  admitCMl  H^  «t  ihiM  off  Irani  ilie  lariMC*,  tJoi  ptmi  «ff  lo  a 
relUural  tuba  in  iba  oppotito  aid*,  i  iha  luyew,  by  wbkh  the  Uial  entrM  llw 
funwce.  The  end  of  im  Uptnil  iripc,  wbteli  aMitoaebea  ihe  luyet*.  itcdvca 
•naall  pipM  of  nriou*  diaaturt,  icum  3  (u  3  in<Mat  oallad  aoM  fift*,  whiek 
■rs  apjiGci  at  sltaunc^  acM>4iuf  lo  ilw  ■Uvii)(th  of  dw  hlM  rnumtL  (  ■ 
Ihe  boiiom  of  Ihr  lip&rlli,  3  del  annate ;  t  (lie  top  of  tbe  hrartb,  2  iMt  fl  JBikta 
H|uar<i  1  i  ^  tlic  licit^hi  of  ilia  haarlb,  0  f<«t  6  Incbe* ;  I  ti  ako  ilio  boUoDi  of 
Uio  buhn,  which  iieie  Icrmlnatf.  of  tlic  uiac  >i«  a*  the  lop  of  Ibe  btwttt, 
oiily  the  lornicr  azt  round  aoA  llie  latter  arc  aquiue.  n  the  top  of  Iba  bo«hw^ 
12f(i«Eln  diamuUT,  uiM  8  fiv(  high ;  n  Ihu  lop  uf  iho  funiaoe,  3  fact  diameUr, 
ni  which  the  malvriiJi  uc  ctiar)[i>l ;  in  ■>  (he  uitcnial  mity  «f  the  funure  of 
the  top  of  till  boilwn  iipaardi,  30  l«tt  huk  m  i,  tola!  bright  of  llio  iMcnial 
Buuof  tbe  lUmncir,  4I|  fi'««;  notha  lintan,  which  ia  built  with  6n  brickf, 
13  inelia  king  by  3  tiiiAt  io  the  nicml  nuunn ;  /i^iaTacanovlcnall  rmndlh* 
outtido  of  the  Gnl  liiuiig,  3  isdhM  Btde,  which  u  niiimcd  lUl  ofcokodual,  tbia 
waco  banc  ItA  for  lh«  capantho  uf  llie  material*  by  heat ;  f  f  a  aeooiHl  hnin^ 
Jnnflar  lo  ihe  fini;  r  a  cail  iron  liatcl,  in  whicti  the  holtcni  of  ibr  arth  r  i  la 
aappcRad  — Ihiioicb  te  H  fret  high  on  tlia  outaUt^  aniil  IS  fr<twidc:  seihe 
exmmcB  of  tlie  hoarlli,  Id  f<«i  tqiuie.  F/j/.  2  repceariiti  a  plnn  of  thi  fuua- 
dalion  of  the  Airaaec ;  a  a  ue  Uia  bottoiw  atunea  of  llie  Imrili ;  A  walaiB  of 
btddin^  laiid;  ct  panaga*  let  iha  aacaMof  vapowi  J  rf  pilinn  of  briek ;  ihiaa 

Krti,  in  ihc  dolled  alevaikin,  «t  taiUntcd  by  aimilv  leiien  of  (eCcteiwe. 
10  luljoinei),  fSg.  3,  afliirda  aa  horiionlol  acvlion  of 
iha  dianicicr  of  the  hoahc^  Uie  lining*  and  racancy 
boin^  Indicated  by  tiuiJar  leltrn  of  rvr*r*nr«  In  tlioaa 
in  the  doraiion.  fig.  i  exbiUla  a  ratical  aide  aediaa 
of  tb«  htarllt  and  bothet,  ihowing  tbe  tymp  aci  dan»- 
ilonca,  and  tha  (ymp  aed  dam-nUliw.  a  lli*  tynp- 
•lone ;  b  the  tymn-pMle,  wedded  Bnnly  lo  the  •toiie,  lo 
bald  it  ia  <a*e  of  aphlting  by  the  ht^ ;  e,  daB-atanc. 
wbieh  oecnpiea  tha  whole  braadlh  of  ihe  faaHon  of  the 
health,  eicFpiiii).-  dioat  fix  inehH^  wUob,  when  tlia 
furaaea  ia  at  aotk,  i*  ftllod  evcey  mat  with  MroM  tand. 
Thii  etcmo  i*  uiriDomHed  by  tn  Iran  pUu  «l  neu 
thieluieaa,  called  the  dwihplaie,  the  ton  of  whub  ii 
■bool  3  inehaa  hcbw  the  liiyen  hol«.  Yha  nwre  be- 
Iwetn  the  bottom  of  tho  tymp  and  tha  doited  line  b 
raimcfd  full  of  itivng  laad  or  line  elay.  mllcd  ihe  lyinp 
aio^nf.  which  peeteuB  any  part  el  tha  blati  being 
waaud.  The  eqiUM  of  the  boM  of  ihia  blut  fur- 
nace it  3il  feel;  tha  hewht  fimn  Ibe  bbe  bouon  to  tha  lop  of  tha  eialtr, 
4S  feel.  r  . 

ifsde  ^  wtrUitg  /araocv.—Whan  iLo  htaaca  ia  finiibed,  Ibe  boUon  and 
aidca  cf  1(  for  2  fott  up  ibe  ujuare  Jtiunol,  reocira  «  lininr  ef  commoa  bncka 
apon  edftr,  lo  prtT*i>l  the  eiene  from  aliircring  o«  mnildcring  when  tlw  ftra 
comta  in  cwntacl  wilb  iL  On  the  Aont  «f  tha  nitnaca  ia  ended  a  temponijr 
flrvpUce,  aboat  4  feel  long,  into  the  beUon  of  whidb  an  laid  oetN^nding 
lun.  lie  nde  walla  an  wiade  ao  Ugh  a*  l»  reach  ibe  nndtr  wriSlM  of  tlia 
lyii^iUnif.  A  lin  being  kiodled  upon  the  bar*,  tha  whok  cavity  of  the  faii^ 
nocc  MctM  n  a  chinney ;  Ih*  draaght  and  htMt  u  thcnforc  conaUerahle.  la 
the  Mime  of  threw  week*,  tha  funiao*  ia  freed  frmn  JaaDp,  aud  really  t« 
rcceira  the  nateriah ;  the  Gte-plac*  ii  theu  removed,  but  lb  Inierior  iiitk 
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pnJMtiiif  pia  U  thg  botUm  of  tbo  pit  TliB  motititi  ww  llitn  rvrerMd  bw  tW 
«|ierinr  wrickt  «f  Ibe  empty  vagftDa,  oamiae  it  to  iIhccihI  iha  indioej  futtM,  . 
■nJ  ruM  (■)>  ttiF  viBpty  buckt*  br  a  Triicwal  of  Ui*  ef«ratloD,  by  rDSUinf  dM  j 
veurl*,  pne  vtlih  lh«  ■amoral.  himI  llivaihtf  williltiowdtM'.  In  *aniff  ikMiliaM 
tka  meio  u(  Taiiinic  the  milerUli  ■■  hv  an  eniltna  ckabi  pWHn|[  rauad  t^D 
rijtgvf*,  nil*  Bi  paon  eximnity  uf  (!■•  iiiclinoil  nlui«.  ih«  cula  awryliic  Iwu 
eorTM  or  buckcu,  one  of  vbtch  n  boii^  6llnl  Ml»ir  wkiUl  ill* atli«r  ialwinc 
dbcliMrgvd  above,  in  cniiiiniiuuj  KuoPetaioii ;  ia  a  diuflar  wwf  to  tbo  acooM  m 
dredxinc  and  oxcaviuing  mwliian,  datcrlbnl  nndcf  iheir  iiillial  kitcn. 

ItfltiUmrUi'ij  Farnaai. — In  Smith  Walei  and  otbcr  nio%tittaiDoua  diMtktt 
it  1*  tb«  pracCiM  to  build  tlw  blaat  fanuiMi  bvihl*  dlA  or  ateap  pnci- 
pioca,  trhlek  bm  tMDctlniPt  wollrd  up  artilkialiv  to  n«der  Uiem  MfpandicidK 
■o  that  tlic  tunnrl-linida  of  tlw  fiinuieei  tholf  be  upon  a  lervi  or  aanmhtt 
tovtc  plaiK  iliHTi  iHi'  <'uiiilgiious  high  i;ruui»l.  from  okieli  a  bridge  U  ibrawn  «• 
to  the  top  of  tilt  Hiliil  luiuanry,  aflcr  tbo  mannrt  rKprt«*nl  to  ditr  Da^eitui 
GuL  This  (ul  ulta  g<\-et  ilic  c^ttiTUkl  rorm  of  the  fiit-  i 
naeedacnlNicl  at  p.tg«  7.'>K,  with  lliix  <liirnr«nM  merrly, 
that  iiulcad  of  the  D|ieii  cntti-r  or  luiuicl-heod,  thit  hai 
a  vrrllcitl  cylindrical  eliiiniiify  ofilieunie  inlnnal  un^n 
a>  the  upper  oriAii'  limll  owi-  it;  iiti  una  tide  ofwliicli 
there  it  •  dooniBy  foi  chaining  tlio  (umaM  oitli  llic 
mine  and  other  matcriuli.  K  parapet  wall  or  imn 
ftneo  aiiRDuiiil*  lliu  iipiu'i  edee  i</  the  Mjiive  tower. 
The  dottid  line!  in  the  li{;ure  iitdioale  the  torn  of  the 
inccrlnr  of  the  furaitce.  Thu  <i>Le4ir«nbi  and  llic  ' 
BUDc-kilnt,  iLTiil  nil  oihrr  miijihix  lo  (ha  fumac*.  are 
rilualeil  on  the  hii;li  Rrouiid.  lo  ihnt  ili<^y  cui  tx  once  be  iliol  acrota  tb*  bridga 
bilo  the  tunni'l-lmd.  Vniimi)  liiiilii.nfia,  including  the  " cait-hooae,"  wlwtaib 
Dielal  i*  run  into  pi^  («r  oiJirr  toi  ini  to  pBttenia  a  maj  bo  n^utreiitj  arm  ailnatal 
on  the  loaer  level,  and  aio  eorcred  with  roofi. 

^MArarilB  med  u  Stae&iiiff. — Btfore  «li»iiie  (nit  ooooitut  of  ibe  unetlfaa 
depanment  of  the  iiun  niannfaeture,  we  think  It  tighl  lo  call  llie  allentienJ 
Ihoao  who  Air  triintiied  In  llie  irun  trade  lo  the  eontideralioa  of  the  tirae(ii»- 
bility  of  enipluviiig  aiitbrxiic,  ur  rtiin*  coal,  ill  lite  procee*  of  anieliinir,  |o 
I'venil  pu-U  of  Oifat  Dcltain  nnd  Ireland,  but  ponieularly  in  Souib  WaU^ 
there  bic  mnny  thouuuida  of  Bern  of  iroa-etone  iwar  the  «»(■««,  villi  a  T«d 
abinidBiice  of  anlhractle  ceal,  lym^  in  contlpinua  itraia.  Thta  teal  itotwiib- 
atandiiiF  tt  cunalit*  nlmoit  rnilnly  <d  rnrbon,  liai  been  allegeit,  mid  m 
nmerally  believed,  to  he  iiifupubto  of  Binelting  iron ;  and  ai  there  atd  ia  Miaa 
aiilrictB  (thnl  of  LlsneUj',  fur  ImiBiice.)  no  biTuniLnouB  coal  lulScteiiily  near  M 
theae  ealuable  htd*  ol'  irnn-*iuiie.  ihcr  lemBin  unworiicd.  uitdet  the  pre«impliM 
ihnt  they  caimol  be  uorked  a-itli  piufit,  oHing  to  ihow  circiunilaneea.  Wlietbo' 
ihii  prrjii'licr  i>  well  or  ill-fotmded,  in  a  ^nettlon  iliat  wn  cannot  IwIm  una 
ounelviu  to  rnilvr  [  but  ne  »ill  nloco  before  the  readci  a  few  facta  thai  aiiMte 
Id  bear  direedr  upon  the  qUMlion,  and  leave  the  Bolutiun  lo  tboaa  wbo  an 
more  praclieully  ['ouveruiiit  with  tbe  mibj^cl. 

In  ttTernl  piirin  of  tlie  United  Statea  of  Aineneo,  where  (ai  in  South  Walv) 
iron-etonei  and  anchtacite  are  plctiiirol,  but  hltnininniit  cool  wonlinc,  n^eeal 
atleinpl>  hate  been  mtdo  to  •ini'tl  the  iton  u  ilh  aiithracitc  olon* ;  and  all  tb 
reponi  thtU  hare  reached  ii«  on  tliat  inbject,  agree  in  itating,  ibat  mtecna  ba 
attended  thoee  attetnpti. 

Malia't  iVmoff/or  Sm'Umy  Inn  uM  JnlAracil*  C(u)/.— Mr.  Joaliua  Alalia, 
of  t.ehuii'iii,  Iti  Pi'iinnyli'Bnia,  ho*  deictibcd  Im  fumaoe  (or  tbi*  purpma  ia  tba 
/VinuMin  Jaurnat.  It  In  very  limilar  to  our  eoinniou  bleat  ttirnacce,  (be  ok- 
eililei  Biid  health  alone  differing  mnierially.  Mr.  MoUn*!  cniclUv,  tnawad  rf 
hriii^  tniiBTV  le  rniiiid ;  anthracite  coal  bring  to  much  more  dense  than  cidt*  av 
diartnal,  lit  weight  CBuae)  it  to  dewend  in  tliv  <vRier«  or  melea  of  a  Mjuara 
hearth,  where,  being  icreoiied  from  the  intense  blaH  which  la  rvijuirrd,  and 
eanyiiig  with  It  a  iinrtion  of  the  nnmelled  ore,  it  laizM  with,  and  rliitia  a 
quantity  of  the  (btcd  oic  and  meul,  which  «lq>»  tlie  ojXTaliMi  of  Iba  fuinaei. 
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F«  Um  maUiitt  In  nMMi  of  uthrKil^Ut.  Xlalin  tt«M,  thai  the  bi«t 
muM  b«  tDtraducM  iiad*r  apntiura  of  U  loHt  t«o  and  a  half  pound*  to  ilio 
cifHiJaf  toch ;  aad  the  quaniiiy  wyiircd  for  ■  common  »i«T<l  fninuo  will  nn(  bo 
itm  than  38,000  cubic  lw(  pn  iiuiiule,  or  7  niLJc  ftat  Mr  ntiiiuU  lur  vtvrf 
cireulnr  bcli  in  the  ana  of  tlio  beat tb  ni  ihv  luym.  'I'balwartb  of  the  funiaco 
in  which  Mi,  Malia  made  bii  npcrimcnU,  wai  unly  M  inch**  in  ^iiniFlcr  at 
the  xarrrttn,  Ibv  bldit  btiug  ininxluoMl  as  rrprcKnteil  in  ilir  ■ubjuini'd  aha. 
Mr.  Nfilin  had  ihe  diamclci  inercMcd  to  1-1  iticbM,  aiid  l'i>iiii<l  iliul  ibo  lilaii 
wbi'.'h  li«  bad  at  ki*  comnand  would  not  cimble  him  la  go  bcyaud  tlist  pijiiii, 
at,  wbcn  bi-  Bttcmptad  k,  tha  «oori»  niiil  ihpLilI  tlnllrd,  and  fucincd  n  lulic  fioni 
the  tiijrrc  a  pari  M  the  way  mtooi  ibe  hcarUi.  I'ig.  1  I'xJtibiia  a  vurcicol  >civ 
tioB,  and  f^,  2  an  b<ir>Eoiilal  iKtiua  drawn  lu  a  nagjc  of  un  riglith  of  an  indi 
lo  tho  toot  i  the  tolttn  uf  lofereDce  in  oocb  A|piro  tliat  arv  thi  wune  Jndioalo 


fig.  I. 


9ttntfoaiine  tiarti.  o  II  tho  oniciUo,  Mng  a  part  of  «t»t  li  eomaMntv  calM 
Ihe  h»artli  of  ilic  furnace ;  i  ar«  the  boahe*,  or  that  pact  vhere  Uw  tncial  paim 
^m  the  mlid  to  tbe  fhiid  Malo  ni  itdractfida;  (it  Ihv  boUocn  don*  of  tha  hatrtb, 
baddrd  tii  tand,  nnd  Hipportinft  llio  fnuihU  and  bothoai  d  m  lb*  dan>-«lon«i 
re  the  bliui  pipes;  //  inner  wall*  of  the  ftimaeo  of  firo-tnck,  around  whieli 
b  a  >pacu  from  1  to  6  lii«hM  wide.  filUd  with  mA  Mod^loiie  i  A  lymHlal* ; 
M  linlcl*  of  eMt>iion  lo  nipport  llio  mtier  wall*  over  the  tuyere  and  trnip' 
•nhai;  i i  ttijrnv  archo* ;  /partwharo  ibt  aielal  flow*  uui ;  at  lyiiip  arch  i  n 
the  lymp4Uaio^  fariaiiig  a  part  «f  llw  ttucibk,  and  lupportiiif  a  port  of  the 
bosh to. 

The  prcjudlon  tn  Amarica  againU  the  ut*  of  anihraeilo  wcrt  u  MraQ([  aa 
tliey  ore  brrc ;  but  there,  ibey  are  now  bcinK  rnpUly  di«tpal«d  by  an  are- 
proiiible  (pirit  ef  entorpHa*.  riiided  by  atienliBo  intalHgmoo ;  wbllit  wa,  out  of 
ravercnoe  to  tho  ignorance  oT  our  fotofatlMra^  aidhafo  lA  and  cheri*h  Ihom.  lu 
America  anthracite  waaat  BratintroducediiitotbeparloergratOi,whrT«.  baring 
gained  a  iriiiBapb,  U  daaeandad  Into  tlM  kUchanik  In  qdio  oi  th*  vehamoit  pro- 
lealaiion*  of  Uie  nuRuleta  of  the  Tic(«allin(r  dcnitmenl ;  having  bowarer, 
kero  danMnturalod  il*  OBpaclorigr  ovar  all  eibn  kiada  of  fuel,  it  nail  prawn)*  ittolf 
to thoBoikeDfaloam-fiiniaoeinenandtbc mmnuuMi:  thoartbowcref  awcrUd 
that  there  waa  mBOtkioK  ia  iu  wry  mriura  which,  is  tlwir  oocupalloni,  forU4a 
it*  UM>;  and  thajr  waro  to  obdunu.  Dr.  Jonct  wtenu  «*,  thai  "  you  mlot'l 
■*  wcIlkaTc  atiempttd  loconrince  iktm  that  it  wa*  6i  tobemadointonndro, 
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M  thnt  it  mii^lit  ho  rmployrd  Gm  thnlf  piirpoan  If  Ui«lr  fumkce* 
coniiructcd.  dnd  the  Tuel  propnly  nui«g«iL"  "  It  afpMr*  likvly,  howervr,^ 
(cirntilic  liltintUn  ronliiiu(«>  **  llui  it  wlU  non  wtrt  it*  claimm  to  mi 
cicrU<'ni-c  in  ihcM  apiilicktiaiM  kIm  Mid  triumph  artt  Our  prctju^loM  i 
nisnagpn  of  fumiurei,  m  It  hai  OT«r  (Imm  of  th«  hMurhotW,  &m  oook,  m 
bUekmiiltli." 

Improvrd  Slaicmg  AfaeKiufry  — In  conlmaiiif  «ar  aeciMnil  oT  tlui  |ir 
t'btuiiin),'  iron  in  lUv  ^nicliiny  rumHcr,  w«  caoiued  to  notteo  IliU   the 
■pparatiw  dctinrnicd  in  conixtion  tticrrwitk,  kai,  tn  •  pvAt  mraann^ 
•upcncdvd  by  iinproivd  mfrlianiioi  ut  ibu  Und.    T1i«  pumping  ojrUa 

Ml  amtig«niatii  of  vnlvct  ii«ll  uadnnCoocI,  U  mada  to  dnir  lut  on  btilli  i 

the  piiton,  to  tliDt  wliilii  the  air  raten  on  oat  ade  it  ii  feroed  out  aa  die  l. 

into  iKt  rrguUting  vviavl,  frora  ithvnoe  it  ii  usnallj'  coaductod  into  iha  i 

naot  by  1«o  or  three  dittjnel  pipet  Mid  luyrm.  But  >  moot  iiwciilatu  nrmm- 
m*M  or  blowing  cylindcn  wa*  ia*enl«d  by  Ur.  PatOMii,  or  L>nark,  whiob  b 
dMcribed  •11(1  figuird  iu  the  nrtie!<  Blowiku  HActtrKct,  vti«robi  Mrcnl  oAcfl 
ore  RiTen.  W«in  bclloir*  lure  been  extonuvrly  eniplojwl,  but  tb«  oUMtta 
10  tlitftB  bu  been  thv  buiuidity  obich  thi!  air  acquiKd  By  the  (pray  ;  tm  mntdy 
thi*  d«l«ct.  llin  kir  ii  loreed  into  •  dry  rrrtiUtor,  «Ueh  b  limply  s  Iftnrt  air* 
(i|tbt  mctil  box,  about  10  l««t  »qiur«  ond  ^0  bet  long.  At  Bradley  inm  wab 
\hfy  hnvo  a  rtgulating  cylinder  of  •till  ptatn'  dinMBolgna.  Th*  uniEonD  rl»- 
tujtj  whicli  the  air  arquim  in  ihno  great  ebnmbcn  cauan  it  Ut  iaNM  in  t 
oonilanl  Mjiialiitd  Uut. 

THr  iloumy  of  haitJ  air  baa  t«Miillii  b»en  iiitroduocd  at  aevcral  fouadil^ 
Mid  like«iw  at  iho  Clyde  bon  wotka.  It  a  the  invandoa  ot  Mr.  J,  B.  NaflM^ 
of  GIujow,  whon  patent  a-oi  enrollf  d  in  March,  1829,  and  la  dealnaUd  m 
bnBTOvrd  apnlLcHtioii  of  rilr  to  prodoM  brut  in  Are*.  fotfM^  and  AtrnaMa,  «h«n 
bell»vi  or  other  btnirinK  nnptraliu  i)  requirrd.  Ho  propoan  that  llw  air  up- 
plird  by  uny  kind  of  mnalime  ahnll,  brfurr  it  enler>  the  fumacii  or  eupoU,  t* 
itiiidp  la  pant  through  an  «it-vpwrl  beatpd  to  very  high  tciiipt-raiuT^,  ■  rod  b«l 
if  powdblc,  by  vhich  meani  a  current  of  hoi  air  inll  bo  tbrown  on  ibe  tn 
intlcad  of  the  culd  ourrcnt  uniully  employed.  It  ii  reoonnendad  that  tho  «lr 
vond  be  miToand«il  wiib  miino  noii-roniluciitie  Mibitaiioe,  and  imbedded  Ii 
nuMnry.  Tbc  caimeity  of  ibii  vciiel  fur  aimith'i  fotgt  be  rtrommanji  loh 
about  1,200  cubic  inclieB,  and  t'ur  a  cu;iola  or  blaat  hrMca^  about  10,000  <obli 
faichoi.  It  wa>  mucb  doiibtod  whether  the  ineraaaad  icmptralara  at  tbe  tn 
ibtti  blown  would  nraducc  adraiiia^ta  equieilent  to  ihe  CKfiBat  of  MUMnaetb^ 
the  air  veeeel  and  Ltirpiiig  it  at  iJie  reijuwil*  beat;  and  ai  itwoia  tba  iwhin 
of  Iron  in  putiouler,  the  ihrory  aecmed  oopoeed  lo  the  vdUnown  <kot  that  • 
nach  larger  quantity  of  iron  i»  yieldid  by  the  tlait  ItmiaMa  in  the  winter 
eeaeon,  or  wli«n  the  air  ii  Mid,  llisn  during  the  eanMntr  MMon,  when  the  air  ii 
warm.  The  eiperimcnU  at  the  Clyde  ir<^n  worki.  have  however  b«en  rMoiud 
miial  favourably  uf^  and  the  laving  of  ooni  altniding  it  i)  lo  ffrcat,  that  !l  wM 
■toied,  in  the  iHatyoic  CAranifle,  to  br  calculated  to  accompliNi  a  aftTlnr  in  tbt 
coniumption  of  lliii  iilnn<l  to  ihc  amount  of  20O,OD0JL  nmuaOy,  At  (bt 
Clyde  iinci  works  the  air  vnu  1iviiii'<t  Ii>  230>  Fabr.  bfRiq*  it  wa«  dbcharnd 
intij  llic  fumaco;  an  cKct  wliidi  wm  produced  by  the  npenditure  ofoaly  oiw 
eleventh  port  of  the  <kuI  of  fuel  it  takva  to  tieil  it  to  the  ume  tompcrMufa  m 
the  blaat  himae*,  which  mny  W  nci-ounti'd  for  by  the  drtsnaitanoa  that  Mr. 
Neilaon'i  air  restel  ii  heated  byeoali,  while  the  bloat  ftimaceii  h«M«d  l^t 
Should  further  drpcrifncc  in  Ibia  intention  conGrm  ibr  tifw*  ef  the  ] 
k  may  b*  rrenrdcd  an  a  valuable  irnpruvcnicnt  in  metollutglc  op«T«ti< 
RrJiKing  /BrnflW.  —  The  refining  of  pifc-metal  ia  a  modem  iat« 
proeeit  of  convcraion,  which  die  (xjirrivncc  of  our  iron  maatna  bu  la^t  L- 
to  briievo  ii  tUc  bii*l  cfOTiotny  in  ilir<  prrpiirution  of  the  metal  for  Mib<«a|ucal, 
nttJ«rfl>(  it  mullenble  in  the  piiddhne  fiimaoe;  althoo^  it  ia  well  iindy- 
Meed  not  to  he  indiapetuaUe  to  the  production  of  wimuht  iron,  "nie  fiimnei 
«mploy«d  for  till*  putpoee  an  (mall  building*,  ((nnea  nflMriea  i  a  vertital 
•aationof  oneaf  them  ia  given  in  the  cut  on  the  neit  page  « i*  a  thick  caa^bw 
traugt^  having  thive  of  iia  aide*  made  double,  with  a  hollow  i^mm  ^umu. 


1 


IRON. 


TU 


^ 


Liid  «1ilcb  water  U  tmati  to  tt#« 
from  to  e^tuniol  ciitcni  A,  iho  cool- 
ing tffixl  of  llip  lluid  (crviiiB  to 
prcrcnt  the  firnon  or  otlMr  Injury 
oT  ihe  metal  nde*  of  the  fiiman  by 
Iha  tnteiiMliot;  at  c(m  alinr)  aie 
nn>  P«pc«,  through  o-liich  •&  [t 
forced  ItDin  a  UowiDgmachioe  upon 
iho  inaittitlt  In  tb*  traigh ;  lhM« 
pipC)  arc  lupt  Mol  bjr  a  ecnMant 
■Irvam  of  wat*r  aluiiyt  UowlitK  over 
tlicm,  brou|tlil  on  liy  *niall  )i^i  J, 
r«Kulalcd  by  cocki.  Tlic  boliuin  ot 
(li«  funuice  >i  of  brick,  on  iituch 
(b«  (u*l  ti  IniiJ,  and  ortt  It  iki  figt 
to  be  rrfiiicd.  'I1i«  building  ii  iiir- 
mouiittj  by  a  wide  cliimaty  about 
1:!  f(«(  lilgli,  and  tli«  rtviii,  wliich  is  IrR  open,  l>a*  a  nn^ccitiig  roof  to  cover 
the  iroikjncn  iiho  attend  to  It.  In  Wain  It  iiaiual  to  inata  thn«  rnmaOM 
whut  it  Icrnivd  dvililt;  thai  is,  Ihe  (ire  U  toniewluit  larger  Ihotigb  (Ingle,  but 
lb«  Uaal  it  double,  ihrte  bring  luualljr  tlir4«  pijiet  and  tuytrti  ou  tncli  of  lira 
onpoiitc  sidci  of  (he  furnace ;  eocb  of  ibe  pjpei  arc  Muctidiy  about  an  iiicb  tn 
diameter,  mid  (uppUed  vilh  a  UmI  «<)nal  to  »boul  3  «r  3|  Ibt.  prcaturc  upon 
iha  aqunro  invb.  Tlic  pici  a»  btpl  in  a  »la(c  of  Union  for  uimo  lime,  eipaaed 
to  an  inlciiie  beat  fiom  tbc  powerful  blait  ju»t  DicQllonti^  which  drivca  ed*  a 
poniun  off  tbv  carbon  united  to  the  ibcIoL  When  tlie  «|ieration,  which  ntualljr 
«eeu|ile«  two  buur%  I*  deemed  to  be  complete,  a  hole  in  front  of  the  hearth  ii 
lappod,  tbroi^k  vhlcli  ih«  liquid  metal  flow*  inio  a  very  tlilck  oblnng  flat  mould 
of  CMl-iran.  placed  over  aciiteni  of  nslrr;  thii  couiet  llie  metal  l«  be  rapidly 
cliiHed,  whicii  a  lliui  brought  into  n  euVe  about  3  feet  broad  and  20  feel  long. 
Tliii  pljite  of  metal  !«  exinmely  bIilll^  and  preariilii  on  itt  frucinre  a  ailvriv 
whiteiiei*  ;  it  weighi  about  a  Ion.  In  tmae  rclineriei  (lie  furnace  la  lined  tritll 
fln'btivki  or  (looei,  without  water  runtiing  round  it,  and  the  reiined  metal  le 
coit  upon  aand  In  ahallow  niouldj  oe  dejirewioiih,  and  wuIlt  in  iheu  (br»«n  iipon 
the  melal  lo  coo)  it  quickly.  At  inattention  or  neglect  on  tlie  part  of  the  refiner 
would  be  productive  oif  teriout  Ion  lo  the  iron  tnaaler,  bo  ii  alwayt  paid 
•ecurdinjc  Id  the  metal  prod iii^ed.  (ileal  exptrimce  and  practkal  tkiU  arerraut 
aitequalitie*  iuare5ner;  liii  occupalian  ii  one  of  great  pcr*onalaatrli««i,  anahe 
li  esjiotcd  to  an  intenie  fire,  tluit  no  one  iinaecualomed  to  it  ooold  even  aiiptoaeh. 
lie  pula  the  chuxeof  pig*  upon  the  fitc,  iiUvudi  to  the  progrcc*  of  (lie  adliag, 
-  ipnliee  the  6re  ^om  time  loiime  viithcoke^lVequaiillyalinieigiluptoeiqualiatf 
le  litnt  1  MCI  Ihat  the  lureres  ire  in  gooi  ceder,  and  that  Ae  water  drcnUlM 
tiatenuptodk ;  nu»  ouit  the  meul  nben  it  it  ready ;  he  reiBOvea  the  plate 
hnin  ib  mould  when  k  boa  a  ItUle  cooled,  by  nwaa*  of  a  lever,  on  lo  ■  Iruek, 
and  wbcela  it  out  of  hii  ihed ;  bo  then  prepare*  hU  uudd  for  Ihe  neit  plale, 
rvmovM  h(*  ebden,  and  repeata  ihe  operalion.  TW  qnanttly  of  refined  mvlal 
tbui  produced  by  a  "  double  ftimace  ni  Walea,  ia  IVum  60  lo  70  ton*  per  week, 
of  6  dava  of  24  hour*  each,  the  men  woikin;;  in  lurna  of  13  houn  at  ft  tine, 
and  1 3  'lioun  raiL  The  re&ner  ecled*  bit  matrriali  actording  to  Ihe  quality  of 
'  on  wanted.  "Hie  heal  qnaUly  b  Awn  tlie  dark  grey  pig,  <e  N»  3,  and  the  Infe* 
ior  fottt  from  bright,  UMUUd,  and  white  in  their  «r£r.  The  vetr  "  worn  " 
bite  inn  eaanot  be  uwdby  itaelf  in  (he  re6nory;  bdng  almosi  intusibtc  from 
deioieney  of  carbon,  it  i*  diipotwl  to  ebic  and  adJa  on  the  hrarili.  To 
irk  upuM)  iron  in  thercllBery,  it  i>  mixed  wilJi  fig*  of  a  "better  quality," 
tboae  containing  mora  carton,  (lie  union  oonlcTring  fuiibitiiy.  Wliea 
pigi  aro  nxd,  U  tenalre*  obmit  TU  ewt.  of  them  u>  ptodaoe  on*  ton  of 
natal;  (he  "yield"  bowei«  larin,  from  rainii  befoeo  advened  to^ 
»g  to  (be  degree  of  caibonatioo  of  the  pig  metal  enHiloyeit  Ae  foaliiy 
(lie  eo«)v  the  maai^ment  of  the  Uael.  om  varioua  othcf  eitvumaUMea. 
Thii  rMlueiieo  of  weight  ii  however  awl  «i  antlr*  loea,  o«  «  nfiMllly  af 
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"  cinder"  ii  produced  wbicli  floation  the  top  of  the  metal,  and  detacbciU 
it  cools;  this  cinder  contain!  uaually  about  30  pn  eeau  of  lU  weight  rfi 
which  is  recoverable  on  the  bliut  furnace. 

TXe  PaddUng  f urmicf.— The  nest  procaii  crainiti  in  d«priTin;  the  ini 
ita  remaining  cMhon  and  oxygen  (dt  ta  Tar  u  that  may  be  practioUe]^ 
which  it  ia  rendered  malleable  and  ii  conitituted  wraught-iron.     For  thM| 

tDfle  tlie  brittle  plate  of  white  refined  iron  ii  brolccD  up  into  amall  piee^ 
rought  to  the  puddling  furnace,  aonietiniei  called  the  balling  furnace,  I 
the  circumBtancu  of  the  iron  being  therein  made  up  into  b^b,  ahoat  the 
and  ihnpe  of  quartern  louvei  of  bread.  The  furnace  diflera  but  little  fim 
ordinary  revcrberalory  furnace,  as  nil)  be  seen  upon  reference  to  tba  ndja 
engravingi,  in  ivhicli  Fig.  1  cxhibiti  a  vertical  nnd  longitudinal  lecliaB, . 
Fig,  2  an  horiionlal  seetion  or  pkn.  As  a  strung  flaming  fuel  ia  rcqainf 
this  operation,  coal  is  employed  in  preference  to  coke,  the  gaaeoua  portioi 
the  formei  being  rendered  aioilaUe  ns  fuel.     At  a  is  the  aab-pit ;  i  a  sew 
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loose  grate-ban,  on  which  i>  depmitcd  (lie  cnnli  mtrodnirrd  tliroiigh  an  apert 
e  kept  closed,  except  during  the  charging  or  sloking,  by  heaping  up  iheM 
coal  against  it  externally,  where  it  is  formed  into  a  cnst-iron  receptacle  tat  ■■ 
purpose,  rcscmhling  a  coal  scuttle ;  at  i/  is  tlic  fire-bridge,  frequenllr  nu 
liollow  by  an  iron  casting,  ns  shown  in  the  drawing,  and  encaaed  wJui  S 
bricks ;  this  hollow  easting  is  connected  externally  with  a  vertical  pfaM 
convey  off  tlie  air,  which  Is  caused  to  pass  through  the  fire-bridge;  anobF  I 
heat  it  thus  abstracts,  the  fire-bridge  is  prevented  ttoat  becoming  fiiaed  br  I 
inlente  action  of  the  flame.  At  e  is  the  basin  of  a  bed  of  seaaond  apreaoii 
a  concave  shape ;  it  is  tupported  upon  a  stratum  of  fire-bricka,  whub  lit 
■oUd  masonry /beneath.  On  this  bed  the  refined  metal  is  {daeed  and  axpM 
to  the  heat  of  the  flames,  which  are  made  to  impinge  downward  upon  I 
metal  in  a  constant  itream,  owing  to  the  curved  finnn  of  the  mo(  uab 
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■bkit  Ibc  mrrant  «f  ui  Uu(  pauu  ilirougli  tli«  grUe-Un  urikc<i  from  Iht 
BWttl  Iho  flnnwm  igtio  Mccnd,  (Mvong  occr  •  dam  7,  IhmiijiU  lh«  thrcM  A,  ttilo 
the  eliimacy  i,  vbicli  u  cirried  up  from  30  is  10  fret  high,  knd  it  pr«riilod  with 
S  ilasipti  kl  llio  lop,  \n  whMi  the  piuldb*  Tfgulalc*  ilie  itgrt*  ot  init,  mAm 
canw^utnlly  llw  htat  di  hit  Ibrnaee ;  for  dtuiog  torn*  patta  of  hi*  oporattoni^fl 
he  rtquin*  a  man  iul«nM  hnt  than  •!  oibtn.    TW  dnft  througib  tbcM  br^ifl 
Bwt*  is  fwqutintly  M  ctmIm  toMiuo  the  OMiei  lo  Mnnd  above  iho  dijoiMn 
top,  uiA  to  make  iho  dantpot,  MtiMiinI  ih*f«,  nd  hot    Ai  ^  1<  •  lUiUng  docTfV 
titipcivdodb]r  achatn,  •adraiNdco'  iotrwtd  bjr  •  Icnr  ji;  •!  Ih*  bMtom  ef  ditfl 
door  19  a  inwll  ■pMtui*  (M  aliown  in  f^.  I>  tinpli>)r«il  a*  a  ipy-hotf,  and  (bt>1 
l!i«  tiitivilucuan  ocauionaHjr  of  tha  |mddlcr'i  toolj  Hjibaiii  opening  ihe  ilcor. 
Theie  i*  alu  iifually  Mothef  anull  aaertnro  at  /,  linnl  with  n  M*t-ii<sa  hax  or 
ea*t.  and  diWdvd  by  a  pafliiion  iBto  no  caviiie*,  thfoggli  ohkh  Iho  "■hmgleT"  J 

Kiu  Ilia  iron  ban  to  he  heated,  a*  will  be  htnafUr  utplnJMd.    11m  dam  ;■ 
faro  menlioned  a  ^piy  gtoaytd  or  furrawed  (at  teen  in  Kff.  2)  to  aliu*  thai 
cinder  or  tUg  lo  ran  on  liito  a  pit  u,  whesM  U  li  dbctiarg^d  through  bo  opoHV 
ior«  oat  ol  lb«  fuinao*.     Tha  <:ymncy  i*  bound  UmHtfr  at  dlHerent  pMUttl 
mk  itoo,  and  the  exitraal  tidoa  of  ihe  body  ot  iho  furnace  b  cncniod  in  Insl 
platMk  bolted   Ibrnugb   ihc  brieh-vork.     All  tbna  prtoautioM  are,  hoiXifl 
virr,  Iniuffiicint  to  prmnl  lh«  earlv  diuottion  et  th«  tiltaie.  and  which  woulU 
without  then  •ooa  faU  into  nia*  bj  tha  dcalnicliva  eStett  tit  ibc  lire.     Th^ 
emplormcnl  of  a  uuid  bultom  lo  llie  fumace.  It  i>  proper  lo  mcntim.  ia  now 
^tlne  iaie  diiuw  in  many  part*,  where,  bi  Ika  of  Iba  MdiI,  a  iliick  cut-inoi 
|ilat«  lorra*  the  boltom,  on  which  i*  ilteiired  a  cool  of  the  oxide  or  cinder  mada  J 
ID  Ihe  ptiddlinc  proceta.    IKe  puddler  la  atdalad  in  ail  bia  opsralione  by  aifl 
inferior  workiiiaii,  termed  hi*  "  undti^haiid,"  who  i>  not  recogwieed  by  ibn 
maaler,  but  paid  by  the  pnddler.    The  metal  Mag  put  mio  ihe  AitBaM,  tbt* 
door  ie  ihui  down  and  cartfully  doeed  to  pMr«Dt  the  admiaiion  of  air,  h  ifafM 
•dtninon  of  air  otlwrwiM  than  tbrough  Ui*  gnto-her*,  tend*  la  dnangv  offl 
modprale  tha  preyet  current.    In  aboot  half  an  hour  the  metal  bo^t  to  AiaCi  ' 
Bl  which  tim*  the  aavere  labonn  of  the  nadiUtT  begin,     Ilii  fiiM  buaintea  i)  *o 
to  dUpoie  the  pieoat  of  molting  metal,  Uiat  tho*e  wlileh  are  ibe  loaat  npa*cd 
1*  the  action  «<  Die  flawe  nuy  be  drawn  note  imntediauly  under  ha  InSuenei^ 
and  that  the  whole  i|aaotiiy  may  be  brouglil  to  the  nme  inid  *tal«,  aa  neatln 
M  pa«*iblii  at  ihe  Aanie  limit.     It  it  i«  not  *o  man«g*<t  thai  which  ii  Bnl  neltflU 
bwint  to  buni  and  wmIc  before  tlie  olhei  i*  ready,  and  tb*  yield  i*  ibtmfortfl 
ioHrior than  wbrnnll  goeaoii  welitof^hrr.  Whro ihr whole  itwielttd,  lhcMid4 
dlcTi  aomelime)  with  a  <oul  tutord  ai  ili<r  end  like  a  live,  and  aometiane*  with  lU 
Ik  oat,  *lin  it  about  dilifcnlly  in  all  dircelioni,  eipotinc  every  part  of  U  Ul 
tun  10  the  action  of  the  flaaie.    In  duiag  ihi*  b«  m  oblif^ed  to  be  comunilM 
duDsinB  bia  tvoK  whiob  tean  become  nd  bot,  and  are  a1unf[«d,  m  Ibey  m' 
wIthatswD,  into  a  marl  of  wai«T  lo  cool  tbem.    The  llotild  man  heavn  and 
boilt  a*  it  i*  heinf  ilirTcd,  allowing  the  racane  of  elatfic  Said.     I)y  depr*a  iha 
naotal  loMO  ila  fluad  proMrly,  and  aaeuniM  tha  appearanre  of  a  laeae  [T*m<Uatt4 
ma**,  iIm  oxteriial  ^luclee  «f  whieb  apptar  in  vivid  combiiMion,  wbilat  tha 
main  pottioo  of  it  1*  lev  brilliBnl ;  ilieao  appfannr^a  indieal*  Ihnt  tht  metal 
ia  "coating  rouod  to  naiurc."  ai  the  puddlir  term*  it;  and  to  aocelurete  ihia 
procewv  ''*  beaunilly  throw*  wtno  wiiier  rmm  a  acnop  nn  to  ill*  metal,  aaid 
occaiionally  adili  a  portion  of  tlio  biaek  oxide  ot  iron  fonned  in  llic  iub*C<qiamt 
pn>cp**MOf  lb*  forge,  fay  whidi  tile  weight  of  hiaprnduM  of  mMal  ii  inrrvaae^ 
llu  cooliunca  to  novo  Ine  idm*  eboMt  eiganntly  till  It  becuniv*  »o  lhl<k  and 
tMiaciou*  at  to  ilidc  lojtethrr  and  fonn  into  lunm*.     At  lliii  time  the  pudiUrr 
with  gtcia  dcslcriiyi  tipoxd  m  a  amrrly  iMraiing  heal,  and  a  light  of  tha 
BuMoaxdit^  briUinocy  (which  no  ordinary  penon  ran  errn  look  al  but  for  an 
bManl),  •opaiatca  the  metal  into  maaece  roaemblinx  in  tilt  and  ft|;ure  oiuHeta 
loavca  of  bread,  fant  weighinc  from  SO  to  SO  Ihi.  eaeh,  called  *■  puddkd  balU," 
and  having  arraingod  hU  halch  of  metal  nft/a  llietr  viuldtd  bvil,  lliey  ar«  )di 
thtra  rnioMd  M  th«  contiiniation  of  Ihe  beat,  mitil  they  can  W  Moeetairtly 
•Mnettd  and  delivered  by  the  uoder-baad  lo  the  (Uni ler.    Uy  ibU  m«de  of 
puddling  a  Ion  cf  lime  If  iacutnd,  hjr  the  hmting  «f  ike  fratu  metal  (or  tha 


7M 


IRON. 


nni  batch,  •■iDiintiii(  hi  nenlj'  liolT  ui  bmir,  bnide*  tii«  «•<(«  of  fual  during 
ikat  jmiod.   To  obvikU  tima  loMni,  Torioua  contiivancci  hare  httti  reMnttd  U 
for  livaliiig  Hi*  fmili  «linr^  at  nxUl,  itlijltt  lli«  |iTuvi<iiu  baicli  o(  budilledl 
ball*  »r«  being  ihiDglcd  or  rolled.  Tli«  limplcit  and  motl  iniprottd  |il*n  MunMl 
nicntiuiiiiig.     It  u  merelv  lo  muke  tliu  bwlj  of  llie  fumace  longer  than  UAiil, 
Slid  ID  huv«  a  leeond  duar  between  llint  nhfra  llio  puddli-r  works  uid  (lie 
eliimtify.  Tlui  aflbtdi  nifllcicitt  room  for  ilic  tupccrdinK  c)>iit2«orni*<al,«Iiicl) 
i*  at  ibc  Mine  time  «a  ntar  lli«  wurkmaii  that  nhta  lie  liui  cuinpletcd  (lie  beat 
and  wilt  tli«  ballt  (0  tlia  aliingloT,  the  nc«lf-pro{iHt«il  eliar^  u  just  ill  ibij 
riglii  *Ute  for  liim  to  bring  Itaviatd  oad  reoommeiiee  hjii  oporiitiuiM  apoa.    IM 
tb«  puddling  rumncta  EnC  deioribed,  but  Mven  lieut«  could  be  completed  in  Ihs' 
turn  oftwelvo  lioun;  but  witli  tli«  improved  funiace,  iibu  lieali  am  eSKted  ia 
tb«  Mine  lime  by  oiie  puddler,  the  rctulli  being  cwo-nintlw  luoio  uf  iraut, 
vllhout  any  additional  quantity  of  coolr. 

MdUatit  iron  proJiKrJ  iirttt/rom  iJir  or^  witi  *t«ii*  tmil.—A  >hort  time  ag 
a  fateiit  waa  taken  oat  in  Amcriu,  by  .Mr.  B.  Howell,  of  Philndeljihia,  for  i 
iinjirorcmcnt  in  a  *'  bloomeiy  fumacir,"  "  iy  mnrat  tif  aliieh,  and  llit  ur 
oarAroeire  tval  eirfif^tvlg  for  fmt,  irmt  »>  a  JirrHIg  comrrted  mio  malitai 
iron."  At  ihit  iiivi'iiiiuu  would  be  of  tmrneOM  inijioiiiinM  to  the  eoiinlry. 
If  it  could  be  broueiit  lucceiifully  into  operalion,  (and  ve  can  diicovet  no 
leaion  why  it  iliould  uol,)  vie  deem  it  ri],'lit  nul  to  onilt  giving  a  docriplion  oi 
it  ia  tills  woik. 

Hie  apecilionlion,  n[\cr  advcttinK  lo  the  drewingi,  ntnteii,  '■  Ry  tliete,  and  Ilia 
note*  and  rcfL-rviicct  appended  thereto,  il  will  be  >u«n  timt  this  (utnace  eombinea 
wilbin  itMlT  till'  iidvaiiuigri  of  iclote  furiiMaalMlanepm  Are;  in  iJitarecpcct 
dillering  faKiitiolly  Aom  aaj  eihet  now  in  luo  lot  umlUr  objpcti.  To  tha 
u|^r  <a  doio  po«iion,  beine  all  tlial  above  tha  hcailli,  with  onihricite  c«a] 
•xciled  by  a  proper  blnit,  a  degno  of  heat  It  obtaini-d  much  stnuvr  lliui  can 
poiiibly  be  geuersted  [q  tli*  ordinary  liro  widi  clMtcoitli  while  lliu  tower  pot- 
tioii  opening  into  the  beanli,  alul  pennilling  l)ie  &c«  action  of  bloit  iijioo  the 
burllicn,  pcrfocni*  all  lb*  edlleM  of  (li«  (■j^rn  (Ire,  or  furge.  The  sIm  of  the 
furnace  and  iha  proporlJoni  may  be  voriid,  if  (be  iKincifle  of  ihu  cluto  and 
open  flro  ba  retained.  The  furnace  being  tint  licalcd  up  in  the  manner 
ot  a  eommon  cunula,  the  procMs  1*  ihua  oondiicltd  :  ilie  coal  having  aculed 
Rifikiently  for  that  purpoiie.  It  ti  charged  with  the  ptutxi  burthen  uf  ore, 
whiiji  will  vary  oeconling  to  the  qoality  a»d  kind.  The  rliurge*  orr  then  eoii- 
tlniicd  alternately  eS  coal  and  ore.  Tho  ore  toon  arriTcs  ul  the  tuyere*  in  a 
note  of  f  aiiial  lunion,  and  is  then,  Lv  ilia  int«Die  heat  of  Uiat  part  of  the  fur- 
oare,  ouitkly  arparaled  from  it*  nullii,  and  then  rapidly  dnccixliii;  iiiio  and 
b*lo«  ine  direol  aclian  of  (he  blast,  a  targe  part  of  which  it  ilrircn  out  at  llio 
open  front,  first  paating  over  tiiM  portion  of  tlie  ore  which  lini  rrAthed  ibo 
heailli,  it  la  tlierol^  brought,  in  the  loiiRua^e  of  the  workmen,  "(o  iinture," 
or.  In  utiier  irotdi^  into  moliealilu  iron.  At  it  sinks  into  the  icginnof  the  bl«>t, 
ihe  aniall  inann  iiiay  be  dAvpii  into  one,  and  a  Una  shaped  by  giriog  a  ptopcr 
ilirectiuu  to  the  pipes  at  tho  didvrcnt  luyrm^  and  tba  loup  cou  bo  teicored 
■ith  a  prxpcr  giiitiumenl  g  anolliet  inilrument,  or  alrong  iron  bar«,  bring  !n[n>- 
ducod  at  B,  to  hold  up  the  burthen  whilo  this  is  doing.  The  loup  may  ht  drawn 
into  a  blooni  und««  a  Kvgo  lianimer,  or  paurd  tliiunuh  rollers.  In  either 
Ajienilluu,  it  will,  of  couiie,  be  neoriatuy  tu  rniew  the  hoala,  whJdi  nay  b« 
done  ia  a  (otnman  challvry,  or  in  a  lienting  i'urnace.  Tliis  proces*  ii  oenlinued 
al  the  pUniUTo  of  the  workmen,  and  as  toon  aa  a  qnnittity  sufHciint  foi  a  la«p 
accuuiiituu*,  itii  witlidrawn,  o*  above  described.  In  the  i-uily  slua  of  lli« 
opcralioii,  it  will  be  uetesssty  to  cliaige  the  fumiicc,  nearly,  or  qulto  1»  tli* 
lop;  but  as  tliR  be«l  incii<a*n,  the  lieijjlit  of  the  ciinl  niny  be  giaduallr 
dimiiiliUod  ;  and  al  a  verj'  lii)(h  imipeialiiri',  from  two  to  thre«  Icet  of  cuul  itill 
be  tuund  BiiSicicnt.  The  cinder  I'rudaced  in  this  way  will  b<-w  working  a 
aooond  time:  iin  aj^piiipiiate  Hue  lacilllate*  the  oprraliMi,  and  a*  it  is  lirst 
fitaed,  and  aiiik>,  iind  is  ibua  inlerpotcd  botwnn  llie  Imn  al  th<  bottom  of  Die 
boanii,  and  thv  (n>il,  it  cunltibiitei  to  prevent  •  nuxiiire  9I  tb*  two.  Ilotri 
n>ay  or  nay  not  be  Ufi  in  tlie  Mt*  of  ibv  fiiniaoe  fur  tho  iDtmliMilon  of  bars 
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tn  «d  in  deti«Ung  ibt  Iran  from  the  bottom  uid  tide* :  but  llija  nill  otUn  be 
HNVMarj',  if  iIm  bauk  of  (b«  rim*w  be  Ihroiiti  lufliciently  forward,  and  ■ 
pmpvr  diTrcCion  b«  given  to  lite  bl»t ;  fur  nblcli  jiutiiOM,  luye^M  an  pU«ed 
in  lUKreot  poiilioiu  «*i  llino  *id«*  ot  lii«  rumace.  uxA  M  iiaetmt  cI«t*(Io«u. 
On*  or  l*o  nipe*  may  he  Died  «t  pleaiurr.  Ftnp)  lli«  foregoing^  it  muM  tw 
otivlouttliitb^llw  njiidity  of  ll>cpn>c(>a,ilt«uvlagil)tr>by(if  tlnMandUboiiir 
ihe  lubalilnlkm  of  a  chnjirr,  more  poteHui.  and  abaiidanl  fUel  for  that  now 
In  UM^  anil  which  u  m  nuiU  ii{itiii«ulF  in  ibia  odgKt  \ij  ihf  ppciiluir  rontlruo- 
lion  of  ihi*  funuM, — ■  gmt  and  iuipaftaal  ImiNVTciiiant  tin*  liom  ptTacUd 
in  ilie  cont-tnioD  of  inn  ot«  into  maltMble  inai.  Ilio  followinj;  draoinp. 
/V-  '•  ^'  ■^  tvpn*nit  an  elevation,  and  veitloal  and  horlionul  xttiona,  all 
dnim  to  a  Mala  of  wio  !n«h  to  xhirt  fret,  th*  wmo  lelieti  ntimof  (o  «Mt*> 
tpanding  parla  «(  each.    A  b  the  tniuiel  head,  whw«  the  Airnaoa  m  diarged  | 
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to  be  provided  witti  a  fVfr.  wliirli  ii  (Incnl  or  in  tlie  inkmb  «f  oharclRf, 
vthtn  llic  ci>nl  iiluw.  R  '  pti>jiTtiii){,  e^i-n,  hollow  hrnrtli,  fur  the  tet^slion  «f 
cinder  nnd  iron,  «iih  n  ciiidcr  liulf  at  C,  to  be  opened  utttn  it  i«  Dulicd  10 
draw  off  llie  cinder.     DD  an-  Hi«cr»it 


for  tli«  intriidiicllnn  of  l1ic  bintt,  t'lor*') 
Id  difll-rciit  ]K»itiDnt  nn  iliirc  liilcii  of 
the  (timiice<  and  at  diffcicnc  rlei'slmiii, 
ts  vat]'  the  dirvclion  tit  the  UbiI  M 
diffrrcnt  >Uj[r«  of  llie  pnK««4.  'J'lie 
hack  nnd  front  wnII>  may  both  or  rilticr 
be  thrown  or  inclined  Hiniewtjil  nmra 
inwud  than  ii  rvpmtnEtsl  iit  ibt  draw< 
big.  and  a*  indicated  by  llio  ilMt*d 
line  on  lh«  Tenicot  ictlion :  nitd  «flh 
ndvnnlajie  whrn  Ilio  oro  b  not  very 
pure,  and  maipt  iniich  rindrr.  The 
fumiicv  i>  to  hare  over  it  a  brick 
caiivpy  or  chiraney,  lo  aid  In  caitying 
off  Ihe  gm  mtn  out  In-  tbe  cool.  The 
furnace  i>  lined  «rilh  nto  htick,  mil  it 
c««d  with  (A>t-ir«n  ptalra,  EmrreJ  hy 
ftTong  boitu,  keyi,  and  (ctchh.  bivI 
between  tbe  caiitq;  and    iW  tintng, 


Fig.  2, 
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ocnntnM  liri«k,  vlih  •  lUo  p*^ng 
of  Mnil  I  titt  bltor,  M  pnreot  injiny 
horn  nqMMion.  Id  a  k'tvr  lo  l>r. 
Jon**.  (lli»  •4lMr  of  ill*  Jourmat  •/ 
(4r  /'mUiii  /nrtifMff)  Mr.  llo«cII. 
ih*  (iBirMea  cf  (he  liiiiiaci!  jiiit 
(hvnibtd,  *tMUf  iliM  ha  \tiA  «un> 
]ilrU)y>wcM4cd  in  making  bu  iron, 
•nd  crcn  nailf  with  it,  witheat  ■k)'- 
fcrine  ika   Iran   to  coel ;    nlul   lIuU 

|inut)c«l  Ibtmtnea,  wha  pcrfonntd 
tliB  muniil  uboBT,  oare  wtonishnl 
baf«ad  nwuur*  at  itin  raiili ;  iha 
iron  bcins  m  ((ood  u  that  mod*  at 
the  n^ighbourioi:  fbrgn  in  the  old  way. 

Rtjliiiiig  te'ah  Mintral  CoaL — A  MCpnt  recently  nsiiiid  iii  Atnnico,  lo  Mr.  C. 
Lcwii,  (ef  Vioe  Crttk,  Alleghany  County,  Poiuuyivania.)  (at  rrfiniiig  jiig  Irnn, 
•etoi*  ■!•»  (o  be  ii«U  dMerrinD  of  tlic  atttntion  at  iha  Kngluli  inunufiicturrr. 
Th«pca«CM  it  chiefly  d&clMlby  mirHrrnl  coal,  uikoIdiI,  but  in  tuch  a  mUiiMr, 
that  the  metal  while  in  a  ftatt  of  fu>inn  i*  not  brou|ht  inloooninci  wiih  tli«J 
mlcifral  coal.  A Tcvnberaloiy  rucnace  ii  (iii|do7ed;  theniiiwral(viil*aT«puI( 
tlio  {nUr-bon.  and  alien  tli*  Ainiaor  lia*  acquired  ■  molting  heat,  a  door  at  t' 
aide  of  the  furnace  it  opened,  tliroU);h  which  a  bnilitl  of  chweoal  ia  introdue 
(ntoabanin  (en  inchetde«p,  preriouily  <or«redirt|]iB>ml<nn  of  *llldniuMAd| 
Vict  the  charcoal  ii  dlMribiited,  u  m  lo  cover  It,  a  builid  of  liammcr  et  forgil 
Binder,  and  then  about  a  ton  of  nig  molat,  lo  bid  around  tlio  bMin  u  lo  Imt** 
a  apace  betweni  each  pig;  ihetcby  a  p'enl«r  lurfoce  of  lli*  metal  in  eijioMd  l« 
the  adion  of  ihe  flame.  Th»  lire  in  llic  grale  ii  now  to  b«  well  (npplicd,  and 
nrnintainrd :  and  all  occ-tm  of  air  |ir«vFnird,  oxcrpt  lliroUf[h  the  gnir.  In 
aboiil  hulran  hour,  the  metal  will  be  nearly  miltfd,  whicli,  when  the  wocknun 

tercoivo)  lob*  the  caie,  heirapr  by  meant  of  an  itun  rabble  paucJ  Ihiongh  - 
olo  in  the  door,  the  wlinle  of  the  melul  fniin  tlic  tuip;  into  the  boiin.     H 
lliea  inlToduoM  from  thteequartcti  to  one  builicl  of  rhnreoal  upon  the  etirfao 
of  the  molal  in  (ution.    The  fire  being  kept  tip,  and  lli«  meUl  frequnitlfi 
ftWTod,  it  will,  in  half  an  boiir  aflet  the  wbow  ia  mett«d  dawn,  be  •afllciently^ 
dtoarbniiiied  lo  let  it  run  out  nf  the  ftirtMce.    The  eonanniplion  of  mineral 
eoa]  ia  lhi>  o|icra(iou  i>  from  15  t«  18  buiheta,  and  two  of  ehaTcnul  «f  w«iod.  to 
euh  ton  of  metal  j  and  tlio  loo  uf  metal  i«  obl^nedfrom  only  23  ewii.  of  pig*. 
Owing  to  the  inleiiae  heat  of  Iha  fumaoe,  lh«  volatile  port*  of  the  cual  aro  ^ 
ooniumed,  or  pau  alone  tlie  roof  of  the  furnace  into  tlui  n<i*,  while  Ibt  eurfai 
of  ibe  mi^ul  ii  nraltcted  by  th*  cliareosl  and  llio  acoiiiE,  which  lu  all  eaM«  ko ,  . 
ii]'|ii-rin'<<tl  u-illiout  incoiporaitn);  with  ih*  metal.     Itrfining  after  Ibe  *bon 
wny  will  be  of  ^nM  odvKntii^-c  lo  forgei  that  malie  their  bluoin*  by  mran*  «r 
charcoal,  u  it  will  £r««ily  faeilital*  the  procedure,  and  leMcn  ihc  c|ua>iti9  a" 
charcoal  uicd.   The  iron  made  iu  the  manner  dewttbed  ia  MJd  lo  be  Quite  tnalla 
ahlt,  cloM  in  texlure,  andfibrou*.    It  ii  wqfthy  of  obatcration,  that  thb  furaaov' 
nquiru  no  machinery  attached  to  i%  and  tlia  piocM*  appMn  coloulaUd  to  <&M 
aome  imporlanl  M<rTng*  lo  the  RiuiulkctDrer, 

SaUt  tnplmd  m  maiing  Iron.— A  patent  waa  taken  out  a  few  yarn  •go,  I 
Ur.  l.arkcDCk,  aa  iron  niiuiT*  of  Edgebaalon,  neat  Dimiinfthnai,  tor  ihe  spa 
enlioa  of  the  muriate  of  milo.  (common  tali.)  lo  t)ie  iron  In  llio  puddline  n 
nace  JuM  aa  (he  Hiela)  it  brrakinf;  down  inia  fiuion :  the  acliuu  of  whicli  wm 
■aid  to  be  produelire  of  lh>t  Imigbiieu  ond  malleabilitjr  which  hod  pf«Tiou» 
btira  only  cHectod  by  lahnrioiii  and  rx|HMiuve  mechuiical  agvncv.  The  pr 
jwrtion  lit  taU  lo  the  iron  «u  abeiit  two  prr  Cent,  by  wrighl.  How  far  «>■••' 
rience  ho*  proV(<d  ibr  adt-antage  of  iliii  mi>:le  vt  wanuning  tht  piidillen'  bollo, 
«•  are  n«l  infonord;  but  it  tntg;ht  bo  preniinrd  lo  have  been  MioeewAil,  fnm 
lu  hftTing  excited  the  titalry  of  olhen,  who  hare  tinee  taken  out  paksb  tor 
■alUng  fmn  t  omongit  (lie**  ««  may  paiticulorly  norice  Mr.  JeaiM  fnmbrn,  ttm 
Uveipwil  8(r«el.  London,  whft  appoan  to  hate  availed  himaelf  of  iokp  hint 
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oui  of  Ml  oU  lUiioncd  netipl  book.  Tbii  MnllemM  add*  <la  bi*  fast 
patent.  \S29.)  pciiMli  to  Mr.  LudKoak'*  wda,  in  Ui«  prapenkn  of  on«  pan  of 
thfl  fomivr  to  ivo  of  ili«  Utter;  and  orihii  mixturo  no  adnriniiima  13  pounik 
t«  iht  loll  of  ar«  In  llie  blau  funiacei  in  llie  rrliniD^ninuici)  ]3t  11m,  4nj  Ju 
tke  jnuMlint;  IWnaeo,  1 1  lb*,  to  th*  ten.  Mr.  lianbott,  b  l^e  *iioc«nUiig  yew, 
IB30,  took  ml  aiMtiwr  pMuit,  cnlilM  '■•n  iiBfirorcnnaiit  in  iIie  procoM  of 
moBiibciiiriiiK  Iron,"  frr.  Tliit  improveiBmt  cooaiittd  in  the  addiliaa  l»  tlio 
IbrnMT  niiKtiiiv  of  lira  fortt  ef  limr!  ibtw  aukkig  H  t>o  pttU  al  "Mil,"  one 
piMMuti,  and  two  parti  limc^  But  iMtwilkMandiiic  tbM  powwlhl  and ntert 
UUdUarjr,  \>'  doci  not  liimtniah  th«  qaanlily  of  the  nwioR^  lul  Marly  duublci 
it  AlW  ilili  oxpUnoiioa  of  the  noiux*  m  ihtta  prMuaud  diwonniet,  ii  sill 
h»  mBKOWofv  to  enter  more  iiM»  dcUal,  ■•  napoeto  tha  qiuUilWa  of  tha 
flnxt*  t»  be  i**cd  in  the  amral  noceairc  ptpceiei  of  (ha  iron  nuimfacniro. 
W«  AouM  not  indoed  hKii>  noijced  tliro*  l«n  U<t  polenta  al  otU  vera  tt  not 
trvn  iha  ciramnalnneoi  thai  Ihia  tptcint  of  ima  tooliny  ha*  boon,  and  U  pi«> 
babty,  ilili  Mnduttpd  upm  an  eiiteiwiva  ocal*;  Of  Ae  novdly  of  Ika 
whetne,  evFr<r  cWnilH  miM  b«  awarai  thai  alt  (he  whaiaBota  meniMned 
hart  beni  iuNCTii|iuloatly  uml  at  cannnlvni  fliiXM  in  the  u*ay  futnaoa 
Ibr  a  ecntiKT  «*  OMrei  and  m  tFipcoti  the  cliinUlitr  «f  llMir  enphiyntmt  in 
die  fTpal  liWatorioi  of  the  pmnu  diy,  we  have  ttis  acicatific  and  practical 
aullieeily  of  Mr.  DariiJ  Muihet,  ibe  obatrring  (hat  tbey  are  coiMtderod 
DMleH. 

Tht  l'«iyT.  Hotit.  j-?.— F<i[  t)i«  purMOa  of  blrodueing  lome  reoMt  Improre- 
•nenls  conneelrd  with  the  prrriautlydcaenboddepattCDenti  of  the  manufacCan^ 
>a  brake  ofT  our  narralion  of  t)i#  luual  train  of  proceeding  of  an  iron  work  al 
page  TS8,  where  w«  l«ft  the  ptidillcin'  ball*  in  the  fiimaoe  ready  for  nibtequnil 
onfralion*.  Ilillirrlo,  vc  mity  obicrve,  ioio^nation  hai  had  to  pictoro  to  llulf 
tM  inteniw  action  and  chnngn  that  hare  been  flwng  forwora,  uneteoi,  onii 
lanliconl ;  but  kviicfroraim].  to  llip  coinptelien  of  the  wrouglil-iron  hu,  tko 
rod,  and  ihe  tXiftt,  uU  it  activity  and  niotioa.  Tbo  dtjiarlniente  where  thoea 
artlch-n  nro  jirodiiccd  an!  conliguoiu  and  open  ta  eadi  olhci :  ihcy  ue  termed 
tlio  forge  and  the  mill,  uid  are  mote  or  lee*  ex)en*iT(^  atvurUIng  vtlh  ihe  ii>*g- 
nrlude  uf  the  iiun  v<trk.  Th«  linpreaiion  npea  a  fpeolator,  to  whom  ihe  eMfia 
b  novt'l,  !•  one  of  eitrcme  intemi,  and  one  that  ho  never  fitfgeiii  he  6nda 
hinuelf  in  the  midit  of  machinery  of  a  peculiar  chancier,  and  of  eitraonU- 
nary  mi^ltiida,  rtmatkable  for  iia  ina>*[*tnoa*  and  iti  weight,  and  (n  ba 
«AiKt4  iitoniihing.  In  the  miS.  al  regular  nKerrali  of  about  a  mioMie,  ho  aoea 
the  diitant  gloom  dinielled  by  tlie  riiiog  at  a  furtuee  door,  wliioh  open*  to  hia 
view  a  chamber  full  of  danlinc  light  before  which  iloJida  an  ineulnerahla 
workman,  who  pulli  from  the  nidil  of  it  a  lunu  efiron,  blaiing  tike  o  mttocw, 
and  doshci  it  upon  ih<  ground.  Abioil  aa  ^olck  ai  Ihoughl,  and  be6««  tha 
Itimaec  ilonr  can  bo  ebxad  again,  llie  Ignlint  maM  of  Metal  )*  engeriy  naicliBd 
vp  by  another  workmeii,  win  a  panr  e*  lonfi,  wko  bolanlljr  afipUM  it  to  iha 
large*!  groovea  of  a  pair  of  toltd  eylindrtcoT"  nlli,"  whirh  are  reeolring  witb 
great  vtloeity,  and  with  lueh  inunenae  foreo,  llwt  tha  ma«*  of  iitni  1*^  a*  it  want 
(Am  through  Ihe  nlU,  and  i*  ao  br  nlteted  in  H*  fifure,  by  iho  coiajiriMieti, 
a*  (0  be  doubled  in  ila  lengtii.  Molwitbitandin^  ike  rapidity  with  wkuh  tike 
Iron  movM  by  tha  tovolnilofi  tf  tha  rolli,  it  k  untfonly  aeind  n  it  eoiwa*  out 
by  another  workman,  who,  with  U*  OMilant,  toaea  it  back  over  tha  lop  rail, 
where  it  is  i^ln  taken  by  ilio  llni  workman,  and  paved  UHwigh  the  Mxl  pair 
of  gtootei,  imalteT  than  the  Conner ;  it  I*  ^;aln  *«itad  by  tbe  woffcmin  on  iba 
opporilt  *tde,  osd  treated  la  before ;  and  Ibua  it  traTMi  hoekvofd  and  (at- 
ward,  (ftenlaneously  lUanwnMing  it*  path  by  bright  aeindUatMni^  tfarough  ImIT 
a  doua  or  more  MOeoMive  groover :  M  tlie  while  ImgtlMniag  iiWUl  perfecting 
III  thapcT  and  improving  it*  i|nality,  till  it  arrlTto  at  iho  end  ef  it*  journey  in 
i^out  a  minute  afttr  atartlng  from  ili  fiery  ebamfaer.  He  cpeolaWr,  wIm  may 
have  taken  hi*  aland  at  a  conmiUat  diataoce,  and  kaa  (caretly  been  able  to 
oomptehend  more  tban  the  pMuhUiOf  of  wbot  Im  ba*  aatn  dotMv  mm  the  etUiity 
«f  iU  •xeralion,  i*  probably  obliged  to  move  fattbee  nff  by  Iha  fcnehing  twat 
of  the  itlU  bright  red,  long,  finiihed  bar  whidi  has  reached  biiB,    Thi'i  bat  ha*. 
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boirever,  not  paated  it«  lut  channel  before  the  eSUIgent  furnace  agdn  opcni  [ti 
moatb,  Bod  another  brishc  mass  of  metal  ii  ready  to  follow  the  first ;  and  tbui; 
bar  after  bar  is  made  tiU  the  conlenta  of  that  pBTticuIar  liiroace  are  diichatged. 
During  thii  ipleudid  operstion,  the  spectator  bai  perhaps  icarcely  looked  around 
him ;  to  see  a  fly  wheet  of  twenty  feet  in  diameter,  and  of  ten  Ions  weight,  cutting 
through  the  air  attbe  rate  of  ninety  resolutions  per  ininute;  (more  than  60  miles 
per  hour,)  driving  by  means  of  a  massire  cog-wheel  on  its  azii,  numerous  other 
vbeels  at  different  velocities,  to  communicate  the  requiaite  power  and  motion 
to  various  other  mechanism  contiguous  and  remote ;  to  observe  that  through  the 
medium  of  other  gear  of  due  proportions,  the  ponderous  rolls  are  made  lo  turn  on 
their  thick  axe«  or  "  necks  "  twice  as  many  timei  per  minute  ai  the  great  fly ;  to 
trace  the  cause  of  motion  of  the  latter,  through  a  stout  pinion  on  its  axia,  driven 
by  a  great  toothed  wheel,  which  ii  turned  by  a  crank  attached  to  the  lower 
extremity  of  the  heavy  vibratoty  connecting  rod  of  a  magnijicent  ateam  engine, 
which,  in  its  own  separate  apartment  or  iiouse,  is  quaffing  ita  potent  vapour  in 
silence,  and  distributing  its  constantly  renewed  enei^es  around  to  all  that 
require  itj  not  excepting  the  ponderous  machine  which  we  shall  next  describe, 
the  effects  of  which  are  the  reverse  of  those  which  are  complained  of  in  tbe 
tninkmaker's  hammer. 

SAmglhg  or  Bloomhig. — Tlie  "underhand"  having  drawn  a  ball  out  of 
the  fiimace,  his  superior,  the  ■'  sfaingler,"  takes  it  up  l)y  a  pair  of  tonga  and 
heaves  it  on  to  thedepressed  part  a  uf  an  anvil  b,  which  with  ita  block  (sunk in 


the  ground,  and  resting  upon  solid  masonry)  weighs  several  Innfi,  at  the  same 
time  another  ihingler.  whose  turn  it  is,  (ihcre  being  two  shinglers  lo  each 
hammer,)  draws  out  of  the  furnace  a  stout  flat  bar.  one  of  the  two  before  men- 
tioned, the  end  of  which  has  been  brought  to  a  welding  heal,  and  holding  the 
cooled  end  wrapped  round  with  a  piece  of  nail  bagging,  he  lays  the  heated 
end  upon  the  ball  under  the  hammer  c,  the  first  blow  of  the  latter  forces  the 
bat  into  the  hall  flush  with  ita  surface,  and  they  are  thus  instantly  welded 
together,  and  form  as  it  were,  one  piece ;  the  bar  thua  becoming  a  long  handle, 
by  which  the  ahingler  can  move  and  turn  the  ball  about  upon  the  anvil 
between  every  blow  of  the  liammer.  This  hammer  with  its  helve  d  weigh* 
between  four  and  live  tona,  and  makea  upon  an  average  about  150  blows  per 
Diinnte;  it  is  actuated  by  the  revolution  of  a  cylinder  t,  in  the  circumference 
of  which  are  fixed,  at  equal  distances,  four  or  more  wipers  or  cogga  ^/ which 
suceetsively  come  into  contact  with  the  underneath  side  of  the  extremity  of  the 
hammer  helve,  and  thereby  lift  it  up  after  each  blow  about  IS  or  20  inches, 
whence  it  falls  simply  by  iia  own  weight;  which  operates  so  effectively  as  to 
reduce  by  a  very  few  blows,  the  ahapeless  ball  into  a  bloom.  This  bloom  is  ■ 
rcngh  Mjuare  W,  usually  about  20  inches  long,  and  4  or  S  inches  thick. 
By  rcfetv&ce  to  the  foregoing  liguie,  it  will  be  observed  that  the  hammer  head 
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1^  not  HI  unifarm  (Ul  f»ee,  bul  u  of  a  vuicd  fomi,  and  tiM  tovrnil  pnJNtioiM 
whMi  witatr  <n  the  rDun<M  cii4>  of  commM  *Mg«  ■■•d  htiid  liannMn^ 
lotncd  pMM;  bv  pU«[ng  iha  Uetim  tititr  ttiM«  ft^Mion)  crM>vay«,  tli* 
Uoom  li  •ztnidcil  bnstliwaf*  ■  and  by  pUeinj;  the  fcloam  M  ibtl  a  pm*  tk»H 
Mr  kc  it  Itifthvap,  it>  tirrarfih  ii  >ncr«aMil,  uid  Um  froom  or  ibiita  whieh  «n 
thtiu  nudo  ar*  worktd  out  by  btiii^iiig  Ih*  bloom  nndpr  iho  lUl  pATla  of  iIm 
haraiiMT.  The  rffed  of  tbi  hunuiwnn^  u  not  MiiAiNd  to  giving  ic  •  n«W  fona, 
oul  a  lane  qnanliljr  of  droa  i*  (h«r«bj  irorltfd  out,  aiMl  tlio  iparki  rii4  onlN 
fly  t£  iHih  grou  rore«,  *o  th<it  th«  «««-lun«n  at*  obliged  to  be  fral«el«d  with 
iblok  Ituhcr  afiron^  WlltnfC^  ^  It  *ainriime(1iappent,  ibixyn^mbmanaeo* 
iMMt  on  the  part  of  the  pudillifT,  that  •  ball  hni  net  I'lflltirMly  "  conie  round  to 
saMr*,"  aad  It  *h«wt  it*  inilnpa«ilkn  to  iiib'nil  U  tho  f  cnile  corcMti'm  of  the 
btnunac  by  hiaaing  and  bahbhne.  Thb  wfcici  of  bloom  ii  called  a  lAmlMcA, 
■•d  it  ii  tlir*«n  Inok  U  ibe  puddlcr,  who  haa  to  pav  a  fins  tor  having  drawn 
k  etit  of  Iho  fiiniao*  b«<br«  It  wm  niaciocitly  fargtd  of  Itj  impotilie*. 

aiwaiiay  AoJlfc— la  tbia  aarly  itate  «f  the  laannrMlure  «f  laallealila  iron,  tha 
•Aw  M  the  bammcr  juM  daaoribad  ii  nnenlty  OMifined  to  riHng  the  hlooin  onljr 
■bout  tftoon  or  mesl^  hlow*,  h^  wlildi  it  b  brouglil  bto  a  Aape  that  will  permit 
of  itt  bcingt  whSo  Mill  of  a  bright  red  beat,  jiaiatd  thmu^  the  ihingtin^  n>!ll. 
Th*  pnciw  rona  of  tlw  groorn  in  iheto  roOl  h  bM  malarial,  and  ibty  difl^ 
In  Biotl  woiki ;  Ibt  inttnlSoli  la  to  roAice  lb»  bloom  ai  igaickty  m  poaaible  i>te 
■  broad,  flat  bar,  for  a  punMNOIbat  will  prtaeotly  be  aaplained.  In  th»  annoMd 
■ktteh,  wMcli  w(  have  nam  to  ilhuuala  ue  Ml;t«cl,  two  ililftnM  kindi  of  gMwna 


are  intrtidnord,  both  of  whieb  are  employed.  In  (ha  above  Sgurc,  ■■  a  repment 
tba  ufipar  toll;  ff  the  l»w«ri  ^aare  uia  itandanla  ibrot^h  wbloh  tha  n««ka  of 
tba  rotla  paa^  and  ara  Ihoraan  made  to  rarolvo  b  oppoalto  diraction*  by  tba 
action  of  the  pinioni  pp  in  nar  with  each  otbe*.  to  l»e  tbaft  of  one  of  whieb 
tho  po««r  ii  applied ;  and  oy  a  cosllnuanca  <it  bdoIi  ahaAin^  oonaaetrd  by 
dutcli  boxe*,  iiiolioin  ia  aMnctincs  Hnfarttd  toaaariaiof  pairaof  iolli,arTaiiied 
ill  oil*  line  Id  the  nrvM^tng  figure,  tha  dark  apaeei  botvcen  the  imIk 
r(*pvitiv<<ly  mnrked  aiedi/f,  abowlba  f«nn  girea  to  ibf  ban  aa  they  paaa 
tliToiigli  liioac  gtooiet.  The  hloon  h  anppeacd  to  ba  Ant  put  thm^k  a,  and 
ll)(?n  tJiruugU  llie  otbpn  nicmaiTely,  until  it  ia  Iraughl  out  at  a  in  (be  fimn  of 
aflat  bar  lu»i  or  flio  inehri  b(«ad,  and  balf,  or  fiva-rigblbi  of  an  inch  thick. 
Br  the  icvcre  tqueexing  wbicb  iht  bar  undtagota  bi  paning  Ibroiwh  iIicm 
rulla.  nil  iiddilioiial  quantity  of  cinder  or  foptign  matlar  ia  loiccd  out  of  it;  and 
il  ia  worthy  of  r«m*rk  ibat  thagroorea  a  t  e  powMfirily  coiilnliuiii  tvlMaeObcit. 
Tlie  tosm  of  Ihctn  ia  not  dadgned  to  ba  an  Muilalatal  bexavoB,  bail  that  of  a 
aqiiBio  with  tho  top  and  b«ttnm  eomeia  lakan  oC  In  iW  bariaontal  Una 
tlio  angle*  are  riglii  anelto,  Iha  bar  will  therafae  in  that  dit«clisn  be  made 
•rider  than  in  iti  veitieal  bteadth,  wbcra  tlaa  angtaa  ara  obtuae.  BeiUaa,  there 
an  uaually  bclwten  tlie  roUi,  where  lh«y  are  inlandod  jt»t  I*  lou«l>  e«ch  oibcr, 
liUla  racaneiee,  into  which  ili«  iron  b  cumprtned  in  iia  paaaage,  and  a  btirr  ia 
tha*  larmed  upon  at  aotflci ;  now,  tty  tiimiiig  die  bar  ao  a>  to  prttpiii  Iho 
rigbl  anglaa  and  bans  to  the  flat  Up  and  Uia  Hal  bollon  of  tbe  aame^  cr  (be 
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IMXl  p*Ir  or  groove),  thry  krs  thcrcbj  cruihed  down,  ud  (h«  df«M  I*  Urn*  bhhv 
dBdnidj  wotkf  d  ant  of  die  meul,  and  br  th«  Una  it  urirca  at  v,  in  tbc  fann 
of  ■  Sm  l>«r,  it  U  ciiiitidrmlil]'  iniproTta  in  iti  teuehnau  and  malleability. 
Kovndiolru,  the  iron  i*  of  an  unmcrchanUbie  qiuutty ;  it  iittill  ini|uir«;  la 
loo  tttih  broken ;  liai  a  rough  •cal*  unracp.  and  its  m$r*  ate  impDrftct. 

£kforwa  li*  Ban. — Tbii  rciu)>h  W  ia  tborcror*,  iniincdiatrtir  li  bai  |>«m*4 
lhnin|:h  (lie  roUi.  and  while  it  ii  (tilt  ted  hot,  put  between  ll>«  jana  of  ■  pair 
of  ibcaiB,  woikvd  by  the  pnginv,  and  ml  into  fcng;tli*  of  ab'>ut  a  fout  tack.     A 

Clr  of  thfarx  for  ihi*  purpoaa  U  rrpmmtrd  in  the  mgraTine  nf  Iha  psat 
mmer  at  p«g«  773,  by  icrcrence  lo  which  tb*  TvaiUt  vili  Kodily  coniprebcnd , 
our  nplaiiatloa  of  lliani.  Thai  poitlon  oftha  tbtanmarkH  ojji.  i>  ooemaa- 
^vo  caalinv,  and  ii  6xcd  to  ilie  ^und  in  the  mntt  aoIJa  and  ■iiUlantlal 
•naoner.  The  cutting  edge  of  the  lowvt  chnp  at  A  ic  furmtd  onl  of  a  atout 
■l»l  bar;  it  Ilea  in  a  rehatu,  and  i>  ihereEn  f«striied  by  act**  bollt.  'llie  chap 
of  lhoti)^nr*licati  JiauniSarlyptoTidcd;  ihii  iheaii«th«  movable  one,  and  haa 
ila  joitil  or  crntte  of  molioii  in  Ibr  upright  Mg.  By  the  rSTolution  of  the  diiun 
t,  it  caiTi«a  round  ailh  it  an  reeenlilc  i>t  (oliJ  ctanlc  Jt,  to  which  tl  joiuled  • 
•Unit  iron  bar  (  wbioh  bar  bcinj[  jointed  al  id  oilier  end  to  tlie  ujiprr  ahear, 
coninaunicale*  it*  own  vihraitity  motion  lo  lh«  ifaear,  and  make*  it  cut  at 
«toh  alttnivtioii  of  ihe  *b«kc  or  tovoluiiDn  of  Ilia  dtimi.  To  nteveiit  ihe  iteel 
ed);<9  of  Ihc  abean  (ram  \i«mg  aaltened  by  the  ooaitact  of  ilie  liot  ban,  n  iBinll 
■CrMBi  of  water  ia  mad*  to  flow  ovn  ibein  eottftaiitly,  broiieht  od  by  a  amall 
pipe,  or  nihet  luilablo  channel,  and  r<j[ii1atcd  by  a  cock.  The  ban  aa  they  ara 
cut,  fall  mto  an  iron  batiow  oi  tniel:,  in  vhlcb  ibry  ate  wheeled  a«ay  lo  ibo 
piltr. 

i'din^.— Tlip  pilar  pitet  the  pieco  of  Ihe  rough  bar  together  in  iha  nuanar 
ahomi  in  itie  annexed  cul,  jnilting  ai  many  upon 
one  another  aa  will  fomt  a  bloom  or  n  fiitiihed  bar  <4 
the  atM  and  weight  ir^uired.  I'ha  pile*  are  Uien 
taken  or  depoailcd  in  a  convenient  aituation  for 
being  put  int»— 

Vat  ballint/  or  rt%4oti»g  /WiNiM.-~Tliia  furnace  ia  En  no  mMilIol  rcMM«t  <lif- 
frrrnt  from  the  puddling  funwc*  alroady  dototibcd ;  but  iha  in«u  who  wuik 
them  ate  umally  cnljcd  "  balltta." 

Bitliinti—y'Uh  nn  iron  inMrumrnc  of  IJio  ahnp*  of  a  bnkn'a  pwl,  tlie  bailer 
placea  each  pile  on  the  bod  of  tand  ptepared  to  receive  ihen>>  takiBi;  catf  not 
to  dialurb  them,  ao  b«  lo  caiiia  any  of  the  piecea  to  prcject  b^^-ond  Ihe  rral,  a* 
the**  projecting  niecCi  would,  in  conariiucuco,  ba  tooner  heated,  and  autlatn  a 
■eveter  nclion  of  the  fiiw  than  the  olhen,  eauaing  ihoie  eipowd  piaria  lo  biiin 
or  wade,  and  the  who)*  maaa  to  be  detrrioralcd  in  lenneity.  The  ntiniber  of 
pSfa  put  ii'io  iho  furnace  it  tej^uliilrd  hy  tliclr  liae,  in  ur^ri  that  when  ihcy  air 
Hiffleiontly  heatod  tlicy  may  he  quickly  diiclmrgcd ;  and  at  Inrjtc  heavy  bar* 
taka  longpt'  lo  roll  tliuii  fintill  light  un'^  a  Ivia  inimber  ot  laree  pi)ei  are  ptil 
jt]U>  •  furnace  in  inakini  larj^e  bora,  than  of  amall  pili>«  in  niulng  ttoalt  bar*. 
NotnilhtUuiding  the  bailer  arrangea  hii  hatrh  i«  that  the  |iil(a  may  b*  com* 
plately  healed  in  diccentlon,  he  ea«reiie4  liii  Jiidcmeiii  tipoiii  ib«n  nitit  hia 
•aglo^ika  ayca,  aa  to  which  bloom  ii  in  the  inoii  rnwunl  tiiitu.  Ilie  batler*' ' 
prootedinp  «re  likewiie  reguiiied  by  the  iiaie  of  ilie  oilier  b.illing  fumacca  nT 
ibeaorlt,  whoae  product*  are  tiic-ctuvelv  wiiiktd  oil'.  If  a  taller  keep*  hit  iroa 
loo  lone  in  the  furnace,  it  ii  thereby  nipidly  watEcd  and  detaiioraled  ;  on  th«  olhar 
hand,  he  muit  be  ready  lo  a  minute,  that  the  rotli  tnnyhe  eooatanlly  at  vrork, 
and  that  the  poaar  of  iha  engine  tnny  iiol  be  watted.  Tba  tiloomi  thai  are  dow 
Uk*B  out  of  iheic  reheating  futnacci,  arc  prnnmed  to  he  of  •  i|nallly  adaptrJ 
to  the  manufacture  of  common  bai~ir<>n,  of  uliich  iheie  ii  a  very  ealeuaiva 
variety  of  fbima ;  but  Ilie  greiitbiilk  cunaitt*  of  three  kindt,  namely,  jfar.tfuorv, 
md  foan^,  llio  latter  being  uiutlly  Irrmed  holla.  Of  iho  ilitva  laal-nienliotivd 
clatant  there  are  vep'  numeroui  lixet,  u  uiU  be  tern  on  refereuca  to  ibe  lablet 
rabimncd  to  lliin  arlivle. 

I'aritij;  of  ItullirgAjmtatta. — For  the  nktnnftctBte  of  ao  extenm'e  a  rarlely, 
•  gnat  uuinber  of  nu  ii  n^irtd  ia  «  lioa  «Mk.     'ilie  aiock  ttS  thcM 
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pmdmm*  tedk.  In  wnw  wotk*.  emidiu  of  u]>«ai>di  of  a  handrtd  ftim  Mid  iWm 
■J*  oommoBly  from  tin  to  twoniy  pkir  of  xuadordt  (Gx«d  in  Ihe  nioM  Am  md 
■oHd  niMinpr  ihat  wt  i*  capable  oO  r«»ciy  for  ikrir  rpcfptiM.  A  oiffirifBl 
•X4>"T>tf  it  >)"•  kind  ur  mtchuiUm  for  o^iagfitl  ban  Imh  alnaily  W«n 
rlvciiali^r/jri^lbecutalpaicTTSMntbcilluMnuioaahich  follovx  ih>  rolbn 
for  making  rvmd  and  (ifMsrr  ban  krt  thawu.  Hitia  nUt  kN  call«d JUivM 
lellt,  fat  the  bar,  pitiiaualv  to  beiiif;  bmucht  l«  tbtoi,  u  pawed  ihraqsb  nnid 
giDoVM  of  ■  p>ur  of  riNifMiv  ralli^  whim  u«  ef  pwaier  iamutta  than  th* 


6tiiibit>g  Toll^  md  IWmHhed  «iih  laii^r  gno^rt.  In  ihcic  but-m«aUcnie^  iba 
ban  nir  rrduofd  to  iimtIt  ibe  ioleudru  titr,  and  tWy  tat  tbt4i  ivn  thra^gb 
two  «r  tbre«  noorn  of  (he  llniihin;  Tvllt;  cacb  liaoe  that  b  bur  ii  paNM 
tliTAiigh,  wbellier  round  w  aqiUTf,  it  i>  tiutitd  a  ^arttr  rannd  to  l«ke  ofl*  iba 
liiinur  (in,  foiwnl  at  Ibejiinctioour  the  rollen,  and  thMnsb  tlie  la*t  holetlii 
ntuallr  {HiH«d  twice,  by  wbich  lu  ligiire  i«  ppHadcd.  Tlie  effect  of  the  |>iliDC 
and  rewurkiDg  ilic  iran, ««  jiut  docribcd,  bai  been  loweld  the  ececral  lajcraoi 
t)ie  pile  lii£(^hFr,  which  ikiit  became  one  tolid  niM^  poMeatbig  •  fibraut  lex> 
ture  and  an  incir-wx^  |i;iiKlmm;  and  during  lb*  eperalKm,  nunv  of  (ha 
impuiitlpe  llifli  ihe  irtin  hnd  retained  are  exp^ed.  In  rolling  flat  botiv  Iba 
UMtinenl  iidUTerent  trera  tbat  of  iquaare and  round;  Ibe  pileiin«*«rpm<ciled 
t«  I  he  roll*  wilb  lb*  ed^  of  U«  lajet*  upwaidt,  but  unyi  with  ibeir  flat 
aidn  horisoDloIi  for  vera  tbe  bar  tailed  upon  ibe  cdgea  tt  ibe  liyeni  Iba 
wrlillng  nwitd  probably  be  vei^  inipetfe«C,  Mid  llic  liar  cotnparatiiely  irttk. 
Ea«li  bar  nfier  11  it  complrtcd  In  tM  toIU,  I*  taken  by  i«u  lio^  «ilb  tong^ 
whormt  potlbeRiBtluon  rilbitcelpunebe*;  ihey  then  peveent  iti  cxtrcnutiea, 
vliich  era  iiuuJIy  ragged  and  linei-en,  to  be  cut  uS*  by  a  ]iair  of  abean  thai 
■re  Meiitantljr  onenju  and  ahuuinc  1^  tbe  action  uf  lite  eiifiinoj  Uu  boy*  tbcn 
Uke  ibe  bar,  and  lay  a  along  a  aolid  caM-iron  bench,  perfectly  ial,  and  htvi^ 
■  (tmighi  rigt  on  MM  *ide ;  and  u  the  bai  ia  Etilt  hot,  tliey  Melly  moko  it  per* 
feeily  Mtaighl  by  a  few  Uowt  ulib  wooden  nialleti. 

Prtrru  ^ /t/j&ng—Difnti  and  ImprtataimU^-To  gin  the  rvader  a  clear 
ini%li<  into  tbe  mode  of  working  a  bar  tbtongb  the  roBi.  it  apjiear*  W  b* 
iMceeeaty  paetly  to  reptal  wliat  baa  been  befoie  out  iBipcrfccili'  ootioed.  A  bar 
of  Ii«n,  aa  it  pane*  through  etdi  tuec««eivo  gr^vc  of  n  pair  of  T«n*,  la  it«ei*Ml 
on  the  oppoMIe  itde  bir  two  men,  one  of  wUoni  drawi  it  oiit  by  tbe  end  with  a 
pair  of  (onjp,  and  (ho  other  aiipport*  it  by  a  Leier  to  prevent  iu  roakil«g  toe 
audden  a  bend ;  and  abtn  the  bar  ii  tliroogh,  ibeae  men  pilch  it  back  agohi 
OTtr  the  (op  roll  for  it  to  paM  (hroufih  tbe  neit  groove :  Olid  thia  opendon  ia 
repenttd  uniQ  ibe  bar  it  reduced  to  the  tCMJrtd  nn>  Kow  it  tnual  M  aeiiJkM 
npon  icflertion,  (hat  tbia  returning  «f  the  bar  over  ibe  roll*  occnplei  aboiM  U 
much  linM  ai  the  oMual  rolling ;  eogieeqaently  tliat  (be  inm  becetnea  cooled  in 
prDpottion,  haider,  and  renairt*  »orc  power  to  roll  it  i  tbat  the  workmen  bato 
a  *ety  tever«  lahoue  to  pertoeu,  Mid  are  oil  the  whUe  expoeed  to  a  atorching  hoak 
Theie  defect*  in  ibt  ordinary  proooM  of  rolOng  furdbly  Wruek  ibe  wtiici 
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•M«n1  jtin  ijcD,  vhm  b«  prapoMd  !«»  «iath«li  of  cMitblMm  nlKnn 
In  whicli  it  ■•■  eitittaicd  thai  iha  tnamal  Isbour  woM  (w  giMtlf  nimmS,  \ 
lit  wrannni  Inronrmltnco  dioiltiiiltMl,  th#  MM  at  A»  tnuehinTf  ItMcmd,  and  . 
one-liair  tit  ihe  power  of  iht  mgine  lurtd.  Tita  Gm  wf  tbcM  plut  WM  to! 
nboe  ■  •diet  of  pain  of  mmV  rullen  (tli&l  i«,  *lK«t  In  tlwlr  am)  «na  bclisnl 
lb*  Mhn,  oo  ihal  1^  bar  mlcln  |mm  In  ano  oontiMied  umifht  line,  rram  ftoirn  1 
la  pvoTo,  imtil  finiih«il  of  it*  iitl««d«d  dtnwBtinai.  Tbi*  pinn  i*  nxfiiniticd 
by  ihe  niiiicMtl  dugram  i  a  a,  i  A,  OJiil  «  «>  rcpKamt  iht  traWTona  •cfiioai  of 


tliTPc  pair  of  Rillen,  «ith  gTO<ivn  of  dlflbreiit  dqillit ;  lli«  bar  h  lujiiMMed  to 
tiiiet  ai  il,  and  by  poulni;  l)irough  the  rallcn  s  n  lo  h»  rcducrd  lo  lb«  me  r, 
wlifte  ilia  bnr  tlidn  upon  a  foim  A,  filled  llivrcoD  in  a  ttroiglit  lin«  by  a  fin-u 
rowor  tbe  ihspooTiiia  b«r,  direct  inCci  ilia^ovn  of  (bo  rulUrait;  lb*  ban 
thr  tiie  of  «  i*  here  redund  lo  thai  at/,  lying  on  anoitxr  form  A,  oUeh  eai 
duet)  it  ibnwjgb  llie  rollera  er,  and  ii  llirrrby  furlher  r«duc«d  lo  the  liie  of  f,\ 
or  uny  other  thiit  mny  bv  r^tjuiri'J  by  a  iiiiiable  ent^nilon  of  tba  apfiaralua.] 
Ity  tliii  mcibod  il  nu  cuii(iiliM«I  ihnt  u  bir  would  be  loltcd  in  abonl  «ne-l)iird] 
ihv  iiiiiul  lime ;  tbat  ibr  miimial  labu^ir  nviiiM  1>k  rtducfd  lo  a  trifling  anount;  i 
and  tb»l  not  one-bidf  Hin  iiiuul  jmuur  rriguirod   of   iho  <>iijtino  woQld  be 
atucirbrd.     The  latter  advnnl<kge  rciulii  from  ilie  celeiicy  of  ike  optnliun  {  far 
ai  tbo  iron  it  miicli  bntlcr.  :l  i>  innoli  Kirter,  and  re(|uirei  a  !e»  amount  of  force, 
ercn  during  ibe  diniinitbvil  tinio  Ukin  nn  by  lh«  prarana;  bat  the  moat  Ini- 
pottant  (idTBOtago  ii.  that  n  MUr  bnr  Ii  ibcrvby  made ;  when  Ihe  niaiini  to 
"  atrike  iha  iron  vbile  it  t«  bol,"  liBt  thui  bren  duly  uiii-nded  lo.  tbo  bar 
iiiMoad  of  being  crncltPiI  Kt  iin  vdcet  cv  otheiwitc  untaund  fiam  bcikg  tolUd 
vfaen  too  oold,  will  be  niiirorinly  loLd  and  of  a  more  perfect  furm. 
The  (econd  plun  devised  woe  to  put 


tcri**  of  loiall  rottert  on*  abor* 
•Dolber,  mih  the  utiul  ipur  |t«ot  on 
ilieir  Kttt,  which  would  giive  every  tiie- 
cecdinx  roller  an  oppeniM  rotation,  » 
ihal  ibo  bar  mighl  enUr  bttneen  iha 
Am  and  ikouU  laller,  go  book  ibrough 
tlio  Mcand  Hnd  tbitil  roller,  lltra 
lliruugb  ibp  third  and  founH,  the 
fuurlli  and  Hl^li,  and  to  on  to  cotnple- 
tion.  In  the  aiinoxnd,  Fig.  3  alfordi  a 
aide  elevation,  and  Fig.  3,  on  the  fuJInw- 
inS  fi>K*i  *  tYTIicnl  aection  of  lix  imall 
rDtla,a6e4e/  vliicli,  by  ibelr  arruige- 
ment,  are  in  efleet  five  pMn.  In  Fi^/.  3 
tho  letteri^Ai'itl.  abow  ibe  uliiatioiiof 
fit*  ihelvet,  (the  projKirtioiiAta  lenglli 
of  ohieh  cannot  be  tho wn,J  on  which  tho 
ii««l  tlidc* ;  and  the  nrron*  in  the  lanie 
Itguia  indiraitf  ibe  rourM  luken  by  tli« 
bM  Ikmuf  h  all  the  ioIIl  The  tlwlf^  ia 
•wpowd  to  bo  upon  a  level  oe  tooir- 
wtaU  Uivar  (ban  ilia  mouth  of  tba  fur* 
naee,  the  bloon  Cram  whkli  it  to  be 
a1iibildoiniup«af.aodpiohadb*twrm 
111*  niller*  a  and  Ik  an4  a*  M  |in>fei 
«<tt  uf  dicN,  it  gradiuil)!  hmit  dttio, 


Fig.  2. 
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■h*  rail  ralEnir  in  Ibe  p«nitaR  «/  ibt 
anuW  "I  i,  t*aay  to  f M>r  bflwmi  lb* 
rolUn  6  and  r.-tbcnupo"  '  l>*i*«i>  c 
■oil  i(  Bpon  i  bcl>«en  J  ind  f.  upon  f 
UtwMH  t  aDd^  Md  to  on  (o  taiy  (luiu- 
W  cf  rolb  uadarntMl),  or  b«  noclMled 
ferwkrd    10  aftothrr   tcri««    of    ivUt4* 

gMtfi)  ttcTofc  it.     Uurli  tlir  pltti*  now 

«T  jointly  1  biit  fur  ijiriuiM  rcawn*  tliv 
Totieal  wrie*  wmiU  bt  ]irer*nU«  fcr 
ItiFagliEng  lit*  wnric,  while  l&r  han- 
sonul  arruiEMiPnt  wouM  proMiljr  W 
bcM  MJud  bv  IbiMliMig  tb»  work.  It 
fi  to  be  oiidontoad  IliM  tlie  farvMiMg 
diagram*  wo  only  dukned  u  Mpiua- 
10*7  of  tliB  priiMiftle orcoiuiniMMii,  afl 
the  lubwJiiuM dfuUi  bfiiwonitHd  m 
■iwamMory  In  (kit  plae*.  PKrinu*  to 
Ihf  yttt  ins,  lh«  writer  bad  ii«T«r 
MCM  not  hpard  of  iron  (wing  tdled  on 
tklur  «l  tb«  pIdBi  dcKribKl ;  he  bnil 
aMa  ■evtral  irMi  workiL  odp  niwty 
built,  in  noBe  of  abich,  ho«»T«T,  wu 
the  nriacl|il«  adopted ;  bt  toiild  find  no 

tiiblUIicd  account  of  any  lUng  of  lbs 
ind;  liii  meclianiul  IVimda  uld  iha 
plant  inrt  M*  and  rduaUe,  and  a  patent  wat  dttannhwd  'opm  If  iho  eplninna 
or  two  or  thtca  napMlablo  iren  DUMter*,  whan  be  eoniulieil,  ihoiild  be 
fiiTouiabU  i  wImm,  (initular  to  relate,  two  of  ibeie  pertooa,  abo  had  ttrr  vM^n* 
nve  concnni,  condtainrd  tli»  fdani  a*  uielnt  and  inipracliMbhs  wliUr  the 
third  laid  (h«y  w«t«  not  onlyjiracUMble,  but  blgthly  adTUitaf  wmi ;  and  ho 
praT«il  tbo  truth  of  bn  aatrrlioni  by  ibawing  tbe  writer  bb  wotki,  wbtttio 
iron  «u  Bt  ll»l  lime  being  toUpd  un  lh«  my  priMfple  of  both  plan*,  whera 
Iw  wat  iorormod  It  had  born  practiicd  for  Mirtral  yaan ;  and  ibal  eimilar  mitt 
werB  uwd  in  Mveral  of  the  worki  of  Staflurdthirvl  Thi*  fact  ha*  brea  men- 
tioned  wiib  the  view  of  incukultig  cireumipMiion  bi  invtnton  brfore  ihcy 
fncur  t1)c  exprnie  oT  palrnls.  and  a  dkrrganl  of  de|pn*tic«l  opIalOM  wban 
uninpponed  by  reason.  It  i>  worthy  til  rtmarit  in  Oil*  plaeo,  tliat  in  none  of 
the  recent  tTMltaet  on  Uie  tnin  lunnufiKime  hoi  a»y  imiim  beeei  laken  of  tlila 
imfMrtaiit  ImpetnvRient  (n  (ullinf;  iroo.  The  plan  at  the  iron  wtdta  wbMW  (ha 
wnicr  uw  iU«  priiKi|<le  In  o^nuoii,  n  a  nwdUiMtion  of  (lul  trhieb  hw  bern 
dcicribtd;  il  contisii  "f  iiiily  tknr  roli*  one  above  aMOiber,  but  of  llie  lain* 
kind  ai  iboee  deliuratrd  at  pafo  i7^,  tn  ihil  a  bar  whlrh  ha*  paiKd  ihroiijth 
n  STOOTe  between  tbe  lop  and  aoiddle  mil  i*  loni  b«ck  lbroiq[h  inolhor 
(roovo  betwetfi  the  niidille  and  lowFtt  roH ;  and  tbfre  Mng  many  groorat  In 
eicb  or  lb*  (bm  nBi>  tli«y  are  ihtit  |ia»o<l  alitenatolf  ibnni^  the  upper  and 
lower  (viga  orftoofOi  nnid  M«nplated:  bat  in  makiag  vat  hnopt.  tW  bar, 
after  bring  pawd  thraugh  tev«ral  rnoif,  («  roB  it  to  ■  ibin,  yH  roub 
Hat  bar,  pia^xdtd  onward  borlninlaUy  (in  the  aanie  manunr  u  abon  in  Uia 
diagram,  page  7T0),  and  enlMvd  beiveen  a  pair  of  plain  pollohed  rati*,  whiea 
it  WM  rvdiited  lo  the  reqiifaod  tbinneu.  and  a  anMotb  (hoe  wu  given  to  in. 

Htrtat'i  mait  if  rtOna  Ify*  Btn.~-7ar  ban  of  *till  graainr  dinwwIoM 
Mr.  HorioB  adopted  the  fuBowii^  prarei*,  for  wbioh  he  look  out  a  patent  a  faw 
ytiut  hnek.  Imiead  of  rotlinj;  the  fliicle  blvmi,  and  ibni  welding  the  ban  tas^ 
tl»T,  to  nl  hart  of  lb*  ilir)  rvqnlrait  h«  lakra  the  blnom*  ("  bdlet*,~  be  cMb 
llieni.J  Iron)  the  pinldliiif  IVirnace,  wf  Idt  sevnal  of  thean  togelli<rr  undev  the 

CI  bannier,  tbni  •ubni'ilt  ibr  wiiud  nnM  to  the  ojieralion  nf  lb*  roll*.    Ureal 
(but  pn-parrJ  are  (aid  lo  pour**  a  more  laminated  and  Aiirout  IfXIor*  lot> 
gltudinally,  llwii  tho*e  which  urr  un'inl  bv  welding  logttbre  leadj  ftrued  baia. 
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Tk*  varintf  /VirM  »/  ntllrJ  Inm. — Hiring  tttn  ihM  round  Irm  b  fraduc*! ' 
hj  (lie  junclMD  of  two  atmicirmliur  croon*  in  ihe  o|i)M*tic  roIUr*,  lb*  nader 
wiUrcMlily  ucnvivf^  uiiliuut  tl>«  iiUor  a  llpttrr,  lliat  " halT-round  iron,"  (iWl 
]».  Hmiciivu'u  ill  lU  inuiivTtH  trtiliMi,)  vlll  be  iifwiltKfil  Viy  having  only  om 
roDtr  vilh  a  KinicircuUr  (;n>o*«,  nnd  (li«  op«aiite  tnllcr  witli  i>o  yruor*  at  kll  j 
niid  lliBt,  lijr  inakioc  tliv  froovB  of  lv»  il«;ilii.  lliot  i«,  of  an  cl)>[>tical  cuirr,  « 
MDiMlipliCiil,  or  "lialftivnl  '*  iron  bar  will  be  larmrili  atuntlial  \ty  iWJluinkin 
of  tuo  wmi'rllipliMl  gioorcs  "  cvul  mm  "  will  be  tlie  roult.  TJia  tvo  Iwt- 
mniiioned  torti  bio  »jLlriiiiT«ly  iiied  bjr  roach  Hnitli*;  alio  lor  (lie  tof*  of 
ri'iiilirn,  u  ico-gnanlii,  and  uicti  likn.  li  wlU  lihrsiM  ba  «ri(lenl  10  Uio  rMidar, 
(lint  u  iquAreiron  i<  mode  by  two  angular  j^roovot,  one  of  (nch)[mavno)ipOTtd 
to  a  |ilaiii  loUer  will  jinidtico  Irlangular,  or  "tlirtv-tMwro  ItoQ  ;"  Ibat  a*  Aal 
bar*  txr  made  by  grouvn  of  UiJa  form  •^  it  tril  bo  only  nccoaaiy  <o  n«li«  lh« 
opfwdte  gT«oro  ilcep  and  narrow,  Ihni  I,  and  tot  th«  Latin  groove  cooio  n*it  lo 
on*  ttA  of  till)  loriDi'T,  to  jiru'liico  L  or  "  angU-iron."  Tim  ai>i;)ii>>nin,  Uiongli 
of  rccont  inuoduciiou,  is.  an  accouni  or  its  Tory  t>T«Bt  utility  in  niokinjc  IVjiniiig, 
eoir^  boitcn,  uiil  a  tlinnmiid  olbcr  thing*.  •  giwat  broiirile  with  nil  kinda  of 
tmillu^  aa  it  fiiubli'H  ilii'iii  to  (-xcoitr  anMrior  work  viiili  niui'li  Uta  labow. 
Sr«Iiig  bow  llio  anKlc-iioii  it  made,  it  will  l>o  rradity  und*rMood  that,  by  plaoing 
thit  I  vrDOTC  lo  Bi  to  come  in  tbe  middle  of  ibi*  ••  gmovo  in  the  op|ioiue  riil£ 
tliat  "Titon"  will  llitrtby  b«roltod;  and  tliiibrinctURlQacIraruadentmiling 
ho«  "  railway-iion  "  !i  made,  u  the  form  \*  tHtially  bnt  a  iliglii  modtllcalliHi  ot 
tli«  T,  by  a  blile  rounding  of  aome  ofttw  pmta;  nnd  bv  obiivtii  coinbinatlona 
of  llie  furrvuiii^.  It  wiU  l>o  Mte  how  "ircn  nuiilditiys''  t^  an  infintle  vaiUty, 
may  bo  produced  by  a  pair  nf  nJli.  and  nifh  fat  mare  faelliiy  and  diipatrti  than 
A  joiner  can  make  lliem  ot  wood  witli  liii  inniildiii};  |iUnpi. 

SUt  BoJi. — Tlio  inoiiiiriicliirti  of  i)ii>  «ni<l«  i>  i»t«nviiiig  from  llie  wondctftil 
npidi^  of  ill  mcculion;  aiid  lliat  it  ia  of  crrai  imnortaneo  in  it*  re)uli*,  it 
Detd  Milir  be  alated  lliat  in  ihe  ncijthbouriiood  of  BiriDingham  alone,  it  ftmiialiM 
the  liiglily-Gonvonicnt  raw  mnlcriHl  lo  upuardi  of  iiixty  lliouMnd  penpte,  men, 
wontmi,  and  diildron,  wlio  nrv  (tnplnyeif  in  luil-mnkl njt,  boaldci  h^lnf  appliod 
to  an  infmilo  variety  of  olher  purpoie*.  TIic  ililtioK  i>  prffartned  by  wh*l  ■« 
wuutd  deliiie  to  be  a  tvtici  of  i-imiilar  ihenrs,  fi-rmed  by  tlie  oonliniinl  cxmlad 
of  B  pair  >if  dooply'itroavrd  ktrilnl  rolI,-tt,  wldeli  rut  liy  lliK  inierMCtluii  «f 
their  angulftr  tdgea.  u  will  be  ttiorty  undcntood  by  rcffrciKc  to  ibo  aiilijoiaod 
onEraving,  wUcb  «^bi1iiti  a  pAir  of  ilitling 
ItiX*,  adapud  to  *llt  a  flat  bar  «t  tlab,  of 
about  acvon  inche*  wide,  into  tlitrlern 
equal  part*.  An  end  virw  of  ibii  slab  {* 
iiitrndeil  to  bn  rr]>ir*n>I('d  at  a,  and  by 
piejciilin^  it  between  llic  two  roll*  01  6  6 
il  ii  ulivioiik  that  llie  cd^ef.  a*  lliey  inlei^ 
fKt  each  otb«r  In  ihair  reToluliim,  will 
dinde  the  dab  in  the  manner  abonrn  at «, 
and  foroe  tbem  into  the  oarillet  bvtwren 
thmi,  in  wblcli  ihuimv  thoy  wilt  pnm  out 
of  the  rQlU  in  a  liiiiihed  alaie,  requiring 
otily  lo  be  tied  »p  into  bundtn  aflM-watdi, 
tt  ibo  umial  woi^lit  of  S6  Ibn.  To  fact- 
lital*  lh«  operation  of  ilitting,  the  bar 
puMi  ^m  the  ToUa  wbert  it  liaa  boMi 
fbtnted  of  Uio  roqulrod  dloioniiana,  L-i  iu  red-hot  ■late,  dinctly  b*(w««B  lb* 
dlltora.  In  ihi*  maivner  iipwonU  of  thirlv  rodt.  of  a  imall  Mr,  ate  made  M 
once  ^  a  angle  tevolution  of  a  pair  of  rMli.  A«  ili«  »ltei  and  lotaii  of  ilic 
rodi  rtquir«d  are  tair«mcty  varioua,  tt  it  neccnnry  in  a  slitting  mill  lo  hove,  al 
the  leaal,  two  pair  uf  rolli  far  tach  »iie,  dial  a  rrothly-timed  pair  mny  b«  in 
mdiMfat  10  oipply  t^e  pbee  of  iIiom  which  brcoma  worn  or  dnmn^-ed.  Slit 
nda  are  aloaj*  morr  or  Iom  raf:ged  at  llirir  odgei^  but  tliu  it  of  trilLng  iatpon 
eompared  lo  the  advantago  nf  their  grtsi  diva|mM*,  eipteiaUy  in  Ihe  making 
ol  naib,  where  they  hni-e  m  be  ittva  out  iindei  iht  lianiuin',    1'n  prrtenl  anj 
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eoniiiUnUt  b<irr,ar  Tiw«dBr««f  tdgv  in  tli«  rod*.  (keiliUimiteJIt  an  lamed 
with  icnvt  cam  Mid  InrUi,  »  t  SMuraWly  to  fit  «aoh  «lbi«r 

Jtaltinf  af  J'lat*  tr  Skett  /rm  In  pwfottnod  Uiwetn  ftHtetij  |daln  rolb,  m 
MpranMtitiaM^for  hoppa;  IhK  Ihcrollt  art  iiCM«nily  orgnUordhntntiiHi^ 
ftM|iMn(lf  ai  wiiU  ai  fl>c  frM ;  and  of  coune  a  T«i)>jri«at  PO**r  i*  nqnitcd 
M  Mmpma  al  once  to  ratfaiira  a  liii*  of  vurCife.  For  ordinary  tbcet  iiui, 
Mcii  a*  it  rnllrd  "  double  and  Hnitlo  plalp,''  mily  dim  pair  of  mlU  i*  employed 
at  a  lime.  Ilio  lolta  tiaing  (M  iwanr  Ic^tlwr  oy  r«Kii]atl«g  •crvm,  e»ot  tuc- 
M«di»f  tini«  iliat  a  ihccl  la  pBued  ihroi^b.  la  roUing  Iwiur  plains  wfaidi  an 
often  iniHi)  lliui  lialf  on  inoli  in  thicl(»«M,  and  wtuh  mac*  itan  3  cwt.  nch, 
llie  manual  labour  it  vrry  •evi-rs.  Tlip  Iron  for  lliMa  pUlM  I*  prvpartd  bf 
laikiinK  a  pi1«  of  rviigh  ban,  nhich  i>  braied  Ib  an  air  Anmaec  and  then 
iiUyeciad  la  Ilia  aolinii  of  tlia  Rvrat  Svrfe  haaan>«r,  atroadj  dMcribcd,  aluoh 
raducn  lli«  jilU  tu  a  Ibick  tUh,  in  foigan  moitaig  it  undar  ili«  hoianiir,  ao  a* 
to  ffive  ii  MnMwkat  ot  llie  Itfurc,  aa  l»  lenf  th  and  brraidlli,  i«quiivd  for  ibo 
flnitbfd  boilrr  jilaK.  It  ii  then  heaUd  acain  in  lh(  furnace,  end  lulled  to  tlio 
n^ntrrd  ItiickntM  by  r«p«aUd1y  paHing  Ilia  plato  bHwetn  tlia  toll*,  tlic  rvllvt* 
•d|«iting  llie  rolla  neaitt  loftthrr  caoh  ni«eotdinf  iini«,  and  Uking  due  caro  t« 
ptoNM  the  plaie  in  moh  poaitioiw  aa  wiB  niead  U  la  the  r«i|airea  thape  wed 
iinMditoui  aenietlnm  niaUng  it  enter  ibe  ndb  coiner  wajn^  eoniclinwa  tengtli- 
Wiyt,  and  •ontetiatri  bteadlli  way*;  tlie  thill  and  eSorla  cf  ihe  nurkinan  being 
dlreoied  to  bringing  tlie  plate  lo  the  requiral  furai  and  dimt'iiiioni  al  oiiv  beat, 
and  10  M  lo  rtqiiire  bul  Tcry  liitie  eitperSuoua  edging  to  bo  lubiwqui'iiily  laiea 
off  by  the  «hran. 

Hatmg  Bodt. — Ruuxd  rodt,  and  tlioee  of  a  tquare  or  flat  ihape,  (bat  are 
reqntrad  more  prrlrrt  in  ihoir  %ore,  and  wilb  a  wnoolhor  Hirfaco  Ibnn  ihuea 
wbidl  are  aplil  by  tlio  prc«na  oeaciibcd,  are  made  by  tvlliiig  with  amall  lolli 
dial  are  cuM-baioenei,  and  liaTe  tlieir  groorea  *try  nicely  farmed.  Tliey  are 
uraally  from  itx  l«  acren  inebra  In  diamrttr,  and  make  from  3UU  lo  2<!0  T«e»- 
littioiii  per  minute,  and  ibe  rod*,  wblUl  betwatn  ibc  roUi,  are  dtaaa  tliraugk 
ibem  at  Ihc  eamc  velocity.  They  m«  rolled  «f  great  lengilu^PMnetimeeapwarda 
of  forty  ftct,  and  an  aRetwaroa  cot  to  (be  reqiuirtd  tength«,  and  ihd  iuta 
bundle*  of  Qfi  lb),  each.  Round  rod*  are  ihna  rulbd  to  unall  (abonl  tlir«#- 
aixleeoiha  of  aa  inch),  ai  lo  form  a  tery  tueful  and  cbcap  wUiitiile  f'li  wire. 
\X  i*  edeusively  turd  by  wiie- worker*,  and  in  oiaking  "iavicibU  (rnrevj"  abo 
by  tinmen,  eoppentmtlkt,  and  olber  Iradoi ;  bat  c*p»^ly  In  tb«M  OMt*  wliera 
It  i>  coverrd  over,  and  eentJoycd  l«  iliSen  flexible  uibilanen. 

Rrd-SAort,  ii  a  teem  giien  to  bar  iren  ihal  hat  the  dt&ot  of  craekuig  or 
breaking,  when  Duncbod  erbeni,  aliile  at  a  red  heal,  li  it  jciieially  verr 
ttrong  shrn  <otd.  and  iherefore  useful  in  ikat  ilale;  and  wImh  it  it  wotkcJ, 
eare  ehuiild  be  laVen  by  the  «mtth  not  to  eiiliject  it  la  eeveie  liiaioi  ai  that 
peailiar  IimI  (n  which  it  If  diipowd  to  gii*  Bay. 

CM-SAart,  u  (bat  kind  of  iron  Ibal  rradDy  brMli  when  cold,  out  ti  toeily 
wrnnghl  under  th*  hammer  when  healed. 

Tritia^  (Atf  Qtn/ilf  tf  /roM  ia  Btuallv  ptrfoemed  by  ctitting  a  nick  on  Me  iide 
of  it  wilb  a  cold  chiati,  then  bending  U  down,  or  filing  il  a  Moh  uiih  ■  iJi^lge 
Iianuner.  If  ibe  iien  be  bad,  or  eold-nhon,  it  uill  liicnk,  and  ctliibit  a  re- 
*pIciidMil, cryilallixed  (Wcure;  if,  ou  thecentton',  ibe  luii-ul  pait  bmits  hMk. 
and  rxhibiu  the  apcearanee  of  a  bundle  uf  nlkr^oobing  fibre*,  lUeJ)  Irun  will 

Clubly  (land  ibe  neaird  lett  of  bending  ii  double  wbtla  ai  a  ehctry-rtd  beat, 
I  in  Uie  direolion  of  the  pile,  and  aftemardt  al  riglil  aiigtM  lo  H.  If  the 
inn  dora  nni  ernrk  by  ibete  leatu,  it  i>  uetibei  cold-aburt  nor  red-*l>urt  but  of 
a  tough  ^ood  fjiinUly.  We  bare  now  given  a  pretiy  general  outline  of  the 
proeet*  uf  luuking  connoa  nuatlenbl*  iruii,  ImI  ikrve  reiitam*  la  be  vxpUiiied  in 
what  mpi'i;)  liie  inoreMe*  diiler  in  (he  preiuraliun  oS  tliv  lupcrior  Und*. 

Sfil  alaUrMt  Iron. — The  correct  mtsiiing  of  the  (»rm  "  bett "  it  eery 
dIArenI  to  the  nsnificalion  «f  il  in  the  inn  trade,  in  which  il  now  anpUae  (ha 
aesi  betier  qiinbiy  than  common :  and  it  it  ntnaUy  taid  to  ha  made  by  a 
repethion  of  Ihc  pioceii  at  the  halSng  Aaenac*,  the  (me,  and  the  rough  r««l*i 
thai  it  to  tay,  the  rougli  bar  of  the  Minmoa  iron  already  dcacrlbed,  it  cu^  piled. 
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■nd  nude  into  ft  Uooin  oncn  marc,  which  confen  upon  the  metal  a  more  Gbrmu 
texture,  and  conaiderably  increases  ita  touelinesi  and  elasticity.  We  believe, 
hoverar,  that  much  of  the  iron  that  ia  eold  under  this  denoininstioD  undergoes 
a  difTerent  proceai,  vbich  does  not  improve  the  quality  to  the  same  extent.  We 
mr>  informed  that  beat  iron  is  more  commonly  prepared  from  pig  metal  of  b 
better  quality,  niunely,  the  dark  ^ey,  whose  fracture  is  brilliant,  and  of  a 
dWery  vhite  co'our.  These  are  carefully  leSned  and  puddled,  without  any 
admixture  of  inferior  materiab;  the  bloom  i*  veil  han^mered,  and  when  rolled 
out  into  rough  bar,  it  is  made  thinner  than  for  common  iron ;  this  is  ofterwarJs 
cut  into  short  lengths,  piled,  reheated,  and  rolled  oat  to  the  required  size,  as  in 
common  iron. 

Scrap  Iron. — There  is  another  kind  of  best  iron,  distinguished  by  the  name 
of  "scrap-iron,"  being  made  up  of  all  the  tcrapt,  short  lengths,  ends  cut  off 
the  finished  bars,  as  before  explained,  and  all  the  little  bits  of  wrouglit  iron 
that  can  be  eoUected  together.  Of  thete  there  is  always  a  considerable  quantity 
accumulating  in  an  iron  work ;  the  larger  pieces  are  made  up  into  pile^  and 
the  smaller  into  balls.  The  piles  may  be  heated  to  a  welding  heat,  and  rolled 
at  once  into  finished  ban,  but  (he  balls,  consisting  of  smaller  pieces,  are  shingled 
under  the  great  hammer,  to  consolidate  tliem  and  bring  them  into  the  form  of 
a  bloom.  This  bloom  is  reheated,  and  when  rolled,  produces  excellent  tough 
iron,  superior  to  the  piled  scropi  that  have  not  been  shingled.  Scrap-iron,  thus 
Tcworked,  oHen  produces  so  excellent  a  quality,  ai  to  fall  under  the  deoouiination 
•f  the  next  dncribed  quality  of  iron,  namely, 

Bal-bal  Iron,  No,  3,  Chaia-eabU  Iron. — These  names,  and  various  others 
intended  to  denote  the  superlative  degree,  are  given  by  manufacturer*  to  thni 
kind  of  iron  irhich  is  deemed  to  be,  in  reality,  of  the  best  quality,  prepared 
with  mineral  coal.  This  metal  is  chiefly  manufactured  for  the  purpose  of 
enabling  it  to  reaitt  most  efiectually  a  longitudinal  itrain  or  tension  ;  and  the 
property  i*  best  acquired  by  the  careliil  selection  of  the  best  materials,  and 
wpaatedly  cutting,  piling,  shingling,  and  rolling,  as  before  explained.  In  the 
preparation  of  this  superUtive  quality  of  iron,  the  ntmost  attention  to  the  process 
M  neccMarj;  and  any  bloom  or  bar  that  may  be  incidentally  injured  in  ita 
tenacity  should  be  rgected  by  the  manufacturer,  whose  reputation  might  be 
injured  by  such  iron  receiving  the  mark  that  properly  belong^  only  to  the 
pTimest  quality.  It  is  this  kind  of  iron  which  is  chiefly  employed  in  the  making 
•f  chain-cablei,  in  tie-rods  and  bolta,  that  are  subjected  to  a  powerful  strain. 

CAarcoal  Iron. — This  term  is  originally  applied  to  such  iron  only  as  had  been 
prepared  solely  with  wood  charcoal,  from  the  ore  to  the  malleable  and  finished 
•tate;  but  now  the  name  of  charcoal  iron  is  given  to  malleable  iron,  the  ore  of 
which  may  have  been  smelted  with  coke,  in  the  ordinary  blast  furnace ;  and  it 
acquires  its  disiinetiishing  name  from  the  circumstance  of  its  being  refimdvith 
wood  charcoal.  The  process  of  refining,  and  also  that  of  puddlmg,  are  per- 
formed as  one  in  a  puddling  furnace,  wherein  it  "comes  round  to  nature," 
combined  with  less  impurities  tlian  by  the  common  mode  described.  The  bloom, 
when  taken  out  of  the  furnace,  is  put  under  the  heavy  hammer,  and  brought 
to  the  form  of  a  flat  cake,  when  intended  for  sheet  iron,  in  which  state  it  is 
^nominated  stamped  iron.  The  stamped  iron  is  next  broken  into  uieces,  piled, 
heated,  and  again  put  under  the  hammer,  which  reduces  it  to  a  stab  of  about 
•ae  hundred- weight.  These  slabs  are  used  for  a  variety  of  purposes;  but  ih^ir 
chief  application  is  by  the  manufacturers  of  tinned  plates,  who  reduce  the 
"charqpal  slabs"  to  the  required  thinness  preparatory  to  the  tinning  operation. 
<See  TiNNiMo.)  When  the  charcoal  iron  is  required  for  ban.  it  is  treated  in  nil 
respects  in  the  same  manner  as  in  making  of  tlie  very  best  chain-cable  iron. 
Owing  to  the  Urge  quantity  and  expensive  nature  of  tbe  fuel  employed, 
charcoal  iron  is  much  dearer  than  coke  iron;  yet,  from  its  great  toughness  and 
nniformity  of  texture,  it  ia  always  preferred  by  engineers  in  the  fabrication  of 
Heam-cngine  boilers,  and,  generally  speaking,  for  all  the  important  parts  of 
Baehinery  that  are  lUbls  to  severe  tension. 

Jt^-noMt/oeAwcJ  Iran. — WoriHout  and  broken  articles  of  iron,  termed  oM 
boDt  tn  MliMtad  throughout  the  counby,  and  puicbasad  by  a  claas  of  tradesmen 
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ciDcd  dtokn  in  inutn«  itom,  wW  Md  Uivei  Inta  ihrw  ktniti  fut  Mir.  Th* 
Gnt  b  wll«d  "couh-tire,"  ami  coihmu  of  the  old  sIimI  lira  uF  cairkag**,  ui4 
o<b«v  Luvo  plfco :  llie  (Moad  m  ctUM  "  nut.  or  Krap  iraii,"  aM  «a«ilua  a| 
nuU^  wuU,  Mre<*^  hotdbaU,  hingn,  ami  an  iiifinJia  vaiiMy  «r  link  toHd 
piMMi  Uia  tliini  ii  calltd  "bmbtl  iriw.  "  mid  coiuriati  cMrflf  oT  vrry  thfai 
•nitlca  «f  ina,  luch  u  thine  whMi  have  U-rii  ot  ntWti  Art*»  or  tioop*.  11|i| 
Uat-nMntioMdit  ofthelNai  vahH^cn  aoccaiiit  of  ths  Krtai  wawo  li}>  oxidation, 
and  tha  tnubla  altradkiK  it.  Tha  Rca  aa  eolWcitd  and  wpantcd  h^  ilia  dfalm 
ii  M  coiuidcnUc  hi  and  Mor  London,  thai  alibough  a  lama  ponion  of  it  ta 
•Flit  by  (1m  Grand  Jiinctiou  Canal  to  the  woriti  iii  StaSbraMin,  and  tnotbcr 
latp  poRwa  of  It  ii  (hipptil  on  bond  lh«  coaI  ihtp*.  in  lieu  ot  botlul,  lor  tka 
Nawcattio  worki^  Hill  tlirrc  ii  a  nifficivui  tiip|il}'  for  llitve  iroo  woiks  n«ar 
tha  matro^lii;  namrly,  ono  al  Wandtworlh,  snollitT  ai  CliwlMa,  and  a  third 
M  Rutherhithe.  The  Uit-mentioncd.cnllrd  lli«  King  and  Quern  ii«n  worfci,  ii  a 
my  old  Mtabliabnent,  and  tha  moat  coMidwabla  of  tha  nH4n>politaD  vmkt, 
tha  «iaMit;r  ^  boop*  and  bar*  mada  tliera  being  Ihim  &tiy  to  a  liundrad  ls*u 
warkiy:  thcmialilF,  alra,  of  the  iron  manuActURd  at  Iki*  vork  (well  known  in 
th«  trade  m' ting  and  (tueen  iron)  iijuttlTcrlpbraud,  which  mH]rb«acMantedftir 
In-  thno  clreamtUaoM— notbiiig  but  old  iron  bcin^  uatd,  tha  machinery  bcfaig 
or  th*  nuNt  ininroved  kind,  and  a  vigtiani  attanlioii  to  ibc  cwenlia)  pad*  of  ih* 
proocaa.  By  th«  liberality  of  tha  proprietar,  Mr.  Howani  we  hara  had  hi 
cfipottuaity  of  IniMcllng  ihii  work,  of  wliich  wo  ihall  giro  agcli  a  brief  iMlir* 
n«  win  onablo  ni  thereby  to  oomplele  our  MCOOUDt  of  the  manulaotore  ot  Eiigliali 
■lallMUe  iron. 

A  numbtr  of  poor  womeoarc  tniplo^-cd  JnpilinK  up  the  Mran-tron  iDWballi^ 
oitkayaro  called;  but  the  Ggtm ia  timl irf a  iliorl  cylinder,  t«ien«l>linKin«iia and 
figure  the  crown  of  a  man'i  hot,  toniitwhai  natrowar  ai  tba  l«p  tUB  at  ibe 
boiinm,  A  Hit  citculnr  pivce  of  thcec  iron  foTTni  iho  foundation,  and  on  that 
ii  railed  tilt  fabric,  llic  hrgti  piccci  on  llie  oulsjitc,  llie  imaHcr  in  ihc  inudtv  t« 
lill  up  the  inicnlicei,  and  llic  wliolc;  ai  sulid  and  compact  at  can  readily  b* 
dutic.  Cnr«  in  mprciilty  tnkeu  tiol  to  put  luiy  liltle  bila  of  hran  or  Mtipcr  that 
may  be  nccidnilAlly  tiilxcil  with  iho  iron  into  the  pilee.  which  would  prevent 
the  cunaoliilaiion  ot  welding  of  llie  uinsi;  and,  Ui  eDCovrage  the  Tigilance  of 
lliv  pllern.  lliry  are  atluwcd  t!ii<  cupper  and  brruu  lliey  may  thai  ftnd  aa  perairi- 
■item.  Tbci  bull  arc  put  into  o  rcverberatory  furnace,  nnulur  to  the  puddun^ 
flunaoa  wo  have  dncribed:  when  brought  lotbe  proper  welding  heat,  tbajr  u« 
tnihjeclcd  to  eomptOMion  by  a  "MuocHr;"  tbii  U  ncceuarily  a  rrij  >tr«nr 
machine;  it  Ji  compeatd  cf  afixed  lower  jaw,  offreal  miunrencu  and  broadlli 
(■bout  a  foot  of  auporfieiei)  on  whiob  the  mO  i>  Ud,  and  ii  oporoted  npou  by 
tha  notion  and  force  of  tha  upper  Jaw,  vblch^  Mng  Mluated  Igr  tlie  engine,  i» 
cootiisiially  tmoniag  and  ihutu^g  uri^  the  procewy  and  thiu  ii  chew*,  a*  it 
were,  by  bair  a  doien  or  a  donu  tnlcf,  the  great  ball  of  iron  into  a  wilablo 
ahape  to  be  paued  betWMB  the  ■Unglinf'  rolfi,  whereby  il  ii,  iu  a  few  loconda 
reduced  U>  a  thnrl,  very  lliick  bar  or  bloom.  This  bloom  it  te-bmttd  in  an  air 
ftimace,  and  ikcn  it  ii  reduced  bdweeii  (bo  roller*  to  a  bar,  a  vlate,  or  ■  hoop^ 
aqool  Ib  quality  to  tha  "  bt<t  iron  ~  front  jiigt ;  bill  it  it,  nererlbtkaa,  (ba  cora- 
moMM  bvn  made  In  thli  r)--inanarac(arui)i  proceB. 

We  hare  now  to  explain  the  anode  of  preparing  ibe  larger  pieota  of  old  iron 
before^  mentioned  for  re-monufnobarv.  A  numberHmanand  boya  antnptoyail 
in  clipping,  wlih  l.irge  Died  band  ahaara,  the  old  hoops  into  connnlent  lengtbt, 
and  other  old  articles  into  luitoble  ciac*^  to  be  aftcrwardi  made  up  into  bnndlei, 
eoUfd  ftgxuia.  Hie  wheel  lire,  which  leqwire*  gnat  fore*  to  cut  through,  ia 
effected  with  a  ptir  uf  ilican  worked  by  Iho  itcani-ongiiic:  tW  tnateriak,  oi  lliey 
are  cui,  foil  into  batro>*,  in  which  tlutr  an  ccnveyM  to  the  bggotling  depan- 
ment,  where  Mieral  men  are  employed  in  preparing  the  fanota  at  a  iloul  bench, 
on  which  are  Axed  cunrenianl  liltle  machnio.  Tor  faciDlaXing  the  opcratioo, 
Oneofthetc  it  tepreacntcd  at  pagaTSa.  a  a  iaaitout  bridge<pie<e.in  tncceniro 
of  which  work*  the  acrew  i,  by  tuniing  tlic  hoftdle*  c  t;  d  J  are  two  furied 
bearen^  in  which  are  laid  two  aeftiren  bMidtee,  bended  lo  fit  the  touare  to  tba 
bottcan  of  the  beiren.    Ob  ihoM  band*  ia  fiiM  laid  a  piece  of  wheel-lira  /;  m 
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thii  tira,  piMei  of  hoop  uid  oIlieT  Ibin  ituff  are  then  erenly  Inid,  vliich  la*t  are 
covered  with  another  piece  of  tirs  g.  Their  crooked  or  curved  fomit  prevent 
Ihetr  laving  w  close  togelher  ai  iideiirable;  the  turning  of  the  acrew,  hoirever, 
forcei  them  together  very  compactly,  u  ihown  in  the  lietch.    Thiu  held  down 


by  the  icrev,  the  bands  e  e  are  broiwht  togelher  and  tiriited,  which  holds  them 
fait,  aud  the  faggoE  is  completed.  The  acrew  is  turned  hack,  the  faggot  taken 
out,  aud  others  aie  made  in  like  manner.  The  sices  of  the  foggoCa  vary  much, 
being  proportioned  to  the  siie  of  the  bar,  or  other  article  to  be  made  pf  it.  If 
not  more  than  twenty  or  thirty  poundi  each,  as  required  for  makiog  puncheon^ 
butt,  m  vat  hoopa,  or  imall  bari,  they  are,  after  being  duly  heated  iu  the 
furnace,  at  once  rolled  out  into  their  intended  dimendous.  If  the  faggots  are 
Urge,  tfaay  are  heated  and  shingled  ialo  hlooms,  which  are  again  heat«d  when 
required  to  be  rolled  out  It  is  the  practice  at  these  worka,  as  well  as  others, 
to  prepare  targe  quantitiei  of  blooms,  to  be  kept  as  atock;  but  there  is  a  gnat 
economy  in  Snisoiog  ^e  work  b*  the  first  heat  of  the  faggot,  and  this  ii 
faciiitalsd  by  the  ^uickneu  at  which  the  rolls  travel  in  making  the  lighter 
arliclei  ahove-menboned ;  and  when,  as  at  theae  works,  the  rolling  it  efiected 
by  lArn  roller*,  one  above  another,  hy  which  the  iron  is  rolled  both  backwatda 
and  forwards  (as  before  explained),  a  very  long  bar  or  hoop  is  completed  in 
little  more  than  half  a  minute,  and,  contequently,  while  the  iron  retains  a  good 
faeaL 

The  fint  quality,  or  best  king  and  queen  iron,  is  thus  prepared ; — a  ball  or 
laggut,  being  duly  heated,  is  first  compressed  a  little  by  the  squeezer,  then  rolled 
to  a  flat  MU-  in  the  ihitigting  rollai  the  bar  is  next  cut  into  pieces,  piled, 
ra-heated,  and  made  into  a  bat  Utmm  under  the  shingling  hammer.  Ilus  best 
bloom  is  next  re-heated,  passed  through  the  roughing  roll*,  and  then  through 
the  finishing  rolls,  whereby  it  ii  brought  to  the  form  required.  It  is  an  important 
consideration,  that  much  of  the  old  iron  used  in  the  re-manufiLCturing  procesa 
wa«  OTiginaUy  the  "best"  iron  of  the  first  manufacturer;  and  that  as  the 
greater  part  of  the  old  iron  has  been  ai^roved  at  the  blacksmith's  forge,  it  may 
aafely  be  said,  that  where  the  processes  of  refinement  of  the  first  manuTacturer 
leave  ofl^  those  of  the  re-manuucturer  begin;  and  as  it  is  universally  admitted 
that  the  more  iron  is  worked,  the  better  it  becomes,  (which  is  indeed  proved  by 
the  extreme  tenacity  of  fine  iron  wire,)  it  seems  to  follow,  that  the  re-manufao- 
tured  iron  we  have  been  describing  must  be  greatly  superior  to  that  which  is 
newly  made  from  pig*,  however  carefidly  the  process  may  have  been  conducted, 
or  however  often  it  may  have  been  repealed. 

Ruaiai  and  SietduA  Irotu,  which  were  formerly  usually  employed  in  our  iron 
manufacture*,  ore  still  applied  extensively  at  Sheffield  and  some  other  places,  m 
the  &hrieation  of  the  superior  kind*  of  ateel  and  fine  cutting  instnunent* ;  but 
llwii  application  to  other  putpoaea  ia  extremely  limited,  on  account  of  their  much 
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gTMter  eott  ikM  our  o*n  b«rt  thwnal  iron.  «hich  ia  Kvtnir  Inftrioi  for  ncal 
ptu^ci  lo  wkich  bar  iron  k  umlM.  Tli*  Ruuian  «nd  Sir«dbli  li«at  an 
•nliRif  cooverltd  nai  refined  wk  Autoii  hf  matmi»  m  lindar  la  our  owit 
•1  aot  lo  nerd  dttcriulian.  TttCM  nhuUB  fbragD  tratu  an  msn  puticufairlf 
■iMicr4  uuilct  1^  MiUbetd  Ar*/  in  Aia  vrlfale. 

MaOtaUt  CM-wsn.  A  rn^  mcUimIt*  nMOiufuiiira  or  iron  artjclo*  ti  now 
Mnlad  «n  U  ObDunffhu),  SlwflieU,  aind  nUier  dImm,  which  ^UiM^hlh*^  are 
«Mt  fron  fluid  n«l*t  ««  M*«itlMl««B  iuI1mm&  Tlai  praHrty  ia  tolrtd 
Atmi  twg  «MMi !  BM,  tJw  piga  an  jxnarcd  ftom  tbc  riob  and  pun  inm  a«a 
of  CumlfnUiwI  t  ind  ih*  imtal  ihiu*  oMaincil  it  coatboncd  trith  but  •  tnwH 
qiMiiiUj  of  carboo,  m  ai  hmHjt  lo  tBMntbl*  Utii  in  colour,  hardaaa.  aad  tb« 
briUiaiiejr  of  lU  ftBcRire :  and  it  haa  HI  coMa^uaM*  basii  doNKnaud  \tj  aena 
BHUM&ctiirtra,  nm  MeiL  An  infiiute  rarieq)  «f  titiolta.  tndudiiif  nail^ 
NwUlna'  lmanMn9lf7.  (aad  partionlarlj  luck  nod*  ai  aDerwanb  naiin 
BMHlior  iiMtaUio  cmi,  at  Uioae  whkli  ar«  platM  upm  *l<H>  an  <ait  bvn 
lUt  incuL  'Hm  CHliHp  Ihw  pradneoil  an  rxeeednigly  brtUl* ;  but  tbia 
proptfl/  it  tatitvljr  4«ura^  by  a  prcccu  termed  akiivalkie.  in  wbKh.lba 
mMal  ■■  deprived  of  th«  «HbMi  10  vMuh  iu  prvrjoua  hubUk^  wai  owia(, 
•lul  \t  ill  «oMmiM»oa  bc«n^  to  tbat  atittc  of  aTOnght  iron  requiring  okIt  (lie 
c|)riiition«  of  uia  tUnding  frnge  and  roUera  to  girc  it  a  landoaiad  and  ftbrova 
i«iiu(a.  Naili  mada  by  thl*  pr«e«**  may  ho  drawn  out  Umpu,  aad  bnt 
bwiwatda  and  f«TwaidJt  wiilwut  braalunf.  The  nMial  it  Mwevet  not  aa 
aU«ng  or  tough  aa  bonmered  and  rolled  iron ;  the  diKovary  oT  Ihe  ^raetai  la 
nevctthelcu  of  grrat  valur,  ai  maav  rxcolleot  trtidat  ara  produod  in  oeaie- 
quence.  which  would  natuilhout  it  boin*de  at  double  tbetoct.  Tlie  diMOvrrtr 
of  lliii  mode  of  conveitiiig  catt-iron  good*  into  nuIlMble,  waa  Mr.  Satnual 
Lucaa,  of  SheSitld,  who  t«ok  out  a  paimt  Uk  It  Jn  ISOt ;  ibo  auMiDcatiaa  of 
which  we  itiall  annn,  oi  tbn*  ara  aenia  HUMibelutcn  who,  wMI*  ibey  avail 
litem  iclvn  uf  Lucu'i  piuceit,  aimnw  it  to  ba  tbcir  own  diMOVery,  ia  wwe 
qtiniicv  of  inaking  louic  uninperiui  *arialiiBiL  "  I  dMtore  that  my  taiil 
JDvcniii^n  of  teparating  iho  Impuritiea  ftwn  crude  or  catt-lton  wiihoui  AHina 
or  Dicltiiijf  it,  nud  of  rendering  tk«  aatno  nudlaabla  and  proper  for  the  mtctu 
puniun  fur  wlkicli  forsed  or  rolled  ina  wat  utod,  and  alto,  by  the  Moaa 
DMUiod,  or  imjirut  iiig  BiiidM  maauftclandof  caM-irai,  aad  lliti«by  rondtring 
oati  or  cnide  iron  aiiplicjililc  to  a  nrialv  of  new  and  luolU  purpoMit  ia  (hut 
IS  beperlbniMd: — tliepig,  or  oait-inai,  Mdng  fini  made  or  cart  into  mcb  &rm 
ai  naay  bt  nuat  connnieui  for  the  pntptM  intrndad,  it  it  t«  b*  pnl  into  a  itod- 
con«ettit>i[,  or  otbtr  proMT  flnuafit^  logtllMr  wMli  a  anitabla  quantity  of  iron 
atone,  icon  ore,  temo  of  the  mdalBe  oiMe%  Umc^  or  aay  oomUnation  of  ihnci, 
(prciiiiii«1y  mlLictd  to powdtr,  <■  into  tinaU  pirce*.)  or  wilh  any  mImi  anbalaiMa 
copuUo  of  combining  with,  or  abaorbiag  iIm  cartion  of  (rud*  m>n>  A  d(«re« 
of  >ir«t  it  ihcn  to  be  applied,  lo  inleiue  at  to  t4bct  an  irnion  of  the  (wrbon  at  tbo 
coxt-iion  with  IhpiuhiUncc  mnitninf  irf.  antl  rirnliminl  >r  Inngt  liniT  iTiVilUr 
fovnd  iiccruui}  lo  mHlce  the  cail-irou  tilbtr  partially  or  porfrellj  malleable,  aecor- 
ding  lo  thu  nuqiDiM  for  which  it  may  be  wanted.  If  il  be  inunded  to  make  iho 
iriMi  |>i-iff>.-Uir  tnolItaUr,  fmni  one  half  la  two-third*  of  iU  weighl  ofirM  itono, 
iron  oic,  or  othn  (ubiUnce,  will  bt  found  aeewHuy;  if  ooly  paitiBlly  lo,  a 
much  leu  quantity  will  be  loffidetit.  Five  or  lix  days  and  night*  uitl  iii 
general  he  Ajund  toffioient.  during  which  lo  cooUnue  the  heat,  which  toward)  th« 
clooie  of  the  procat*  cannot  ba  toe  gieat  Car*  iliMld  b«  laXm  that  the  pi««et 
of  CatViron  he  not  of  too  gnat  ihi^en.  aa  it  wnuld  hivo  the  cficct  of  lengtb- 
etilng  Ihe  procei*.  But  the  pmpcrtion  of  the  •evcrnl  nibatanee*  madr  u*o  t£, 
und  (lie  degree  and  diimtiun  of  ine  heat  to  be  applied,  ibimI  greatly  depend,  n«4 
only  an  ibc  naliire  of  ihoae  nilalance^  but  al>«  on  ibo  nalnre  and  quality  of 
the  pl^  or  ca*I  iren  employed,  a  knowkdge  of  whith  can  be  obtained  only  by 
experience.  7%t  tatl-irm  lo  U  rtMilmJ  maOMUe,  anj  Ikt  iuUI-bmi  iv  ht  maJt 
If  ^4  S"'  '■tefU'I'OM,  at^  k  plaetJ  im  tA«/iimatr  in  eflrmalt  lagm :  aarf  in 
erdrr  u  frtwmi  lit  irm  iMm,  orirmtrtfiim  aM*rii>shlif  inm,  a  Ma  taiftr 

ItarJ  ^  tatl-iroM,  lit  lam*  Jirtttiam  noyir  tittrtrJ,  fttrpl  tkttl  tritu  tht 
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mrtkitt  an  ntU,  c  bu  pnpvrtkR  tf  tit  nibtaiKw  f»r  frcAtdmi  i 
ItiS  tt  rrjnni,  tmd  tb»  a  tai  diyret  and  eiMiaualiim  a/  lie  ktal. 

i'lrel.     \Vc  fitet  tliia  ir«)1  kftowii  iiiraluaUn  aiilMiancr  utidn  tlie  head  tt  inn, ' 
in  |ii<>rrr*aca  to  Itj  own  inilJal  l«(Ut,  coniidcrtng  tliai  «e  nuy,  wilb  tu  mors  J 
Itit^-ticiy.  clau  it  under  Ihnt  dcnominuioii  iliaa  €iut-inm ;  for  the  Utter,  which  , 
•Very  ImnI)-  mnintiiiti*  to  lie  iron,  conlaini  more  fortian  iiiatUrr  ihui  Mecl,  aad  ' 
or  i'i\f  vcty  Mine  kind;  ciul-tmn  coninioiBg  ■boul  7  pn  ttnL  uf  cubon  or 
oiiicr  matter,  and  (itvl  conaiderabljr  lot  tlun  one  per  crat. ;  even  so  IHile  hi 
Mimv  >pecini«n«,  ai  a  IbuT-huodivdtl)  part.     Stcd  ii  bmide)  m  inucli  like  Biailft- 
nbU  iron,  in  draiit^  and  turdneM,  that  (er  peraoiu,  eompamtinly  ipeaklng^j 
know  bow  lo  dutinguiih  one  from  ihv  utlivr.    Til*  d^ncnce  between  eomnMo] 
Mcel  and  cuinnian  cuit-ixiii  wr  utidototanil  to  be  tliii ;  Uiii  altel  a  «  rtrj  wm>'| 

Cnct  mill  nenily  pim  iron,  rendered  more  denie  and  hard  by  an  IntimaM  eon^T 
iiiutinn  nitli  a  mintil*  portion  of  curbon,  with  whicli  in  miim  apednMrn  iijj 
fiiiind  niaiig«n«M  and  lilex ;  and  llial  ra«[-iron  i>  a  Im  inn**  and  very  io^m  J 
icnii,  cunikined  in  nn  almoit  granulaled  ilote  with  a  Iarf;c  pioportioii  of  eanmt  j 
and  oilier  maltcn.  We  are  aupportcd  in  llii>  view  of  tbe  suLncci  by  ikc  fact  j 
'Itnt  in  tlia  iiiBauDictuTe  of  iteol  with  bar  iron  and  cliartoal,  by  the  pcoceiaJ 
ealleil  eenentaiion,  iba  iron  i*  iocrcaiod  in  iti  (pecifio  gratitv ;  but  If  the  pro- 
ceu  of  Minentatiaii  be  conttnutd  btyond  the  proptr  limits  tne  iron  will  abaotb  f 
more  and  mura  oarbon,  until  tt  becoin«a  dl«iiit«gnMd,  and  nuu  down  into  Mab>  j 
iron,  tli«  Ioa«a  icxtun  uf  wbicfa  ia  indicated  by  ica  gtcady  nduoti  iptcila 
pnviiy. 

Tbe  ipccifio  gravity  of  (tcel  I* 7.837 

„  maUeaUo  ifiM  ia    .  7.78S 

„  coat-iron  ii    .    .    .  7-2D7 

Kd«  »Ute  «>n-lMa  DonCaina  mucb  leaa  carbon  than  bla«k  caM-bvn.  and  in 
ramequtno*  Mmudmate*  mora  lo  (ha  natur«  of  alael.    But  while  pig  nwUd, 
oblaiiicd  (rant  the  ccneratilyof  Britiih  orvn,  and  Ritaltiid  with  rokr,  oontaina  at  I 
miicli  impurity,  that  our  annno^timra,  ratbtr  than  make  ainl  direct,  bjrl 
abitmclinf  llie  principal  portion  of  lb*  carbon  ftotn  the  pl^  prein  puigiDg  thsj 
laiItT  cniiri'ly  of  iu  carbflo  and  other  maltna,  by  llie  npuluon  of  wbicb  It  it\ 
emnnci  ini»  aioUeable  iron,  (ai  alrtady  fully  cxplainM  in  the  iroon  manufac- 
tiirta;)  and  llico  |;iving  tlio  mslleahle  iron  that  imall  dotcafeirbon  by  which 
it  i>  luuile  into  •led. 

Satatal  SIttL — In  ihoie  countries  where  iron  orei  ore  found  rslmnely  odi 
niid  pure,  and  ibcir  reduction  ia  dleded  by  chorroaL  oxcelleot  iteel  ii  produced 
from  oaat-iroii,  wilhont  an  iiitDrmedlato  prootna;  and  thia  kind  nt  «leel  haa  in 
eonaequeneo  rrcdied  thndiitinguiiliingnnraoof  Natural  Stcd.  FornTprly,  thia 
kiMl  of  iteel  waa  ful)ricated  mid  cbiclly  uMii  in  tliii  country,  and  it  ii  still  tnnd« 
In  Slyria  mid  Cnisluiiiu,  «ilh  grrnt  nacen*.  The  French  aoute  lime  agt 
iitl«mpted  the  imilaiion,  but  not «ilh>(an ding  lomc  of  their  moil  icientific  ma 
were  rnftag*d  in  the  undrrtakinK,  tbry  ruileit  in  oblaining  a  naturd  iled  i 
tn  ihat  Hliich  ihry  imported  frota  Gtmiany.  It  had  baan  ptaTioutly  Ma 
b}'  Boremaitn,  ilint  tlia  natural  atad  of  the  Styiian  and  Naatau  Llagan  I 
dries,  derived  it*  cicellenee  from  containing  a  portion  of  manganeM;  and  I 
npiuiDii  wai  nubrtqiinitly  corroborated  by  a  writer  in  llie  <fMaatM  ie  Chimie,  wl 
liiid  made  auina  compaiativo  aiialytc*  of  ihr  nret  lued  in  Franco  and  Gennanjr.j 
111  support  of  hii  opinion,  he  mntliona  the  fuel  timl  in  the  Icrriloiii't  of  Naiaol 
Liagni.  ihereare  nino  ormaognnetcv  and  tl.nt  tlic  tiluclt  otidc  of  thai  metall 
amtduyed  aa  a  Hiix  in  smeltlne  [run  iiitriidtd  Cur  ntr\  u  hi-ti  ilieir  orca  are  Icu 
U)  b»  naRitnlly  dafclent  of  iW  anbalance.  Hiia  wnicr  tluti't,  t3ial  Mad 
general,  but  parlteulariy  iiaturd  tl««l,  ia  easrDlidty  an  alloy  of  iron  and  sia 
n«t*,  cDfnbined  with  «ubon.  and  tl)at  ttiit  alloy  it  lli«  natural  itcel  of  OamMy 
i;eiMrd1y  in  thcaa  pinporiioii* : — 

Iron INt.M 

MangaiieK ^.10 

Caifeon     ......    .    I.t^ 
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Hme*  h*  oondodM  lliit  cmmI  lutui al  1U4I  OQjttit  l»  coDtala  tnk*  m  modi 
tnalif  Uiow  u  ifeo.  Sm«i*I  yatr*  aRo,  tbc  wiilcr  of  (hii  Hlido  {bkving  •  dit 
lc)«Dt  obJMi  in  view)  mind  (one  btack  exida  of  idu^wmm  nMi  awllfd«iM- 
fa«a,  and  llw  wwk  wm  m  MKMdaicIy  hud  illajr,  nMinbUiig  MmL  Fot 
obuining  nMnml  tur\,  the  ore  ii  HnrltM,  u  for  iroa  in  hlvt  (ufnocM ;  bol  ilio 
blHt  rivFii  k  naker,  uid  ii  dircclfd  not  upon  tbt  tnttal,  but  in  a  huritunlol 
dfraetloa  abovo  JL  Tbo  metal  ii  ktft  covtnd  with  da^,  and  11  not  dtitotWd 
bjr  MirriMg.  When  the  iiMi  in  jiadgad  to  b«  (ufliciently  T«fin«d,  asd  baa 
beMme  nt*r\y  aoliJ,  it  U  lakni  «iit  of  ih*  ftunao*  and  forgtdi  after  ihliy 
natural  ilcol  ia  withdrawn,  there  rctnaina  at  the  bottem  of  th«  flmiaee  o«m  or 
moiv  pig*  of  cut-inni,  rather  hard,  which  an  gtomSj  tBployed  in  fabticali^ 
ImplemeiiU  of  butbondr^.  Tli*  tiaianl  iw«l  of  Gemany  It  eiitKauitij  tm- 
ploytd  on  (he  eonlinent  in  Iho  nuklnf  of  filet,  and  rarieiia  Mttt  of  loola.  Tlia 
Miebrated  itod  Treai  Damaacui,  cnUed  dainuk  itnJ,  and  Uiat  ftom  Betnbav, 
enlbd  Woota,  are  both  natural  itMb,  being  oonrfrted  iinttiy  <Van  lb*  «M  !■ 
enieibipL  Tlicte  "  faner  ilcdi,"  tiowcver,  «c  >WI  Uke  Eomc  fiinher  MHiBt  tt, 
o/lrr  htvJDff  cxplhiii«d  ihr  mure  Important  opmtiocii  of  uilr  naDBbOUltftfi 

Bliurrtd  SUtt. — The  Itni  pmeett  emolojred  bj  ear  manuractttme  la  (lie  vn- 
ptniion  of  tteol  b  to  ittntify  maBeablo  W  iran  with  pmuided  charcoal  in  nlttr- 
nalc  \aytn.  In  a  cloeu  furnace,  10  cnuae  a  Rindual  atearptlon  of  the  carbon  bjr 
the  inrtnl.  In  the  engnvuu  on  p.  7S6,  tig.  1  MH«atlll8  a  vertical  acetlna  of 
the  kind  of  fiunatc  empt<nm  for  thitpunotei  and  JV-  ZnpreMnti  a  plan  of 
the  Intetior  t([iicii>iv,  trlibout  the  cxtettau  conical  walla  wMot  wrtouaa  II  « 
and  (  are  (he  trou^lii,  called  ccmcniing  pott,  in  which  the  ban  of  irca  are  laid  to 
be  canmled  into  >l«l ;  the  p«U  are  nMO  «f  a  peculiar  kind  of  Bre-itone,  But 
lialilv  to  crock  ur  fuie;  lliair  dimtnaioai  nre  oiuanjr  ttvm  10  to  15  feet  long, 
and  from  21  to  30  in^ri  In  widili  and  drpth.  Tlie  ban  of  irod,  and  the  pow- 
dered chorooaJ  arc  laid  in  i)ie  poU  in  aliomaU  ttraU;  ili«  UMMf  atntsm  of 
hainbrin^cnvrred  wElhutiilckerlajretoTcttarcail  than  tboeeoMliUMtlli  abwr* 
wliich  it  alao  bid  a  m  ixturc  of  Msd  and  clay,  to  prevent  die  ehaieoal  (ton  entering 
into  coiniiuation  by  MctM  of  the  outward  air.  e  h  the  exlemal  cone,  of  (tiMu 
ntuonry  or  brickwork,  of  freim  40  lo  AO  feci  high.  Iniidelhianneniniclarc  M 
a  tniallcr  cotiirul  duine  i.  called  (he  TMdt,  whtrli  it  built  (nUlMtial^  of  fire>briefc, 
or  other  mnterinl,  eajMbleofwithitindingui  Interne  beat  Thevauk  t«ttaup«ei 
exleniol  walla  <  e,  at  a  diiUnce  from  thuM  which  (opforl  the  external  conc,  and 
the  ipace  belweea  tliem  It  tiled  up  wtth  rubbiih,  aand,  Ac.  Tim  ccmcnlinf:  ^Ma 
a  and  h  mt  aupported  npon  a  aeiiea  «f  dcUchcd  courvea  of  fire-brick,  teaeing' 
tpaeet  or  flue*  between  them  to  conduct  llic  flame  iiiidcr  the  pot*.  In  tlioetme 
manner  the  *ide*  of  Hi*  (iota  are  tU|>['<irteil  fiom  the  verlicol  wnlli  of  tbe  vaul^ 
and  IVam  each  other  Inr  a  fow  detached  atone*,  lo  at  to  intercept  the  beat  Tha 
'vault  liai  a  ttiiem  of  short  ohiDiney*  to  coaducC  iho  (moke  into  tlio  great  ona 
c,  aa  ahown  at^.  In  the  front  of  the  fUmaee,  an  aperture  ia  mode  through 
the  estemal  btuldin^  and  another  eoneaponditig  in  the  walli  «f  tbe  vaali ; 
tbeea  opening*  lana  uio  door,  at  wlu'ch  a  atam  enlen  the  vault  u  pot  in  or  taka 
out  (bo  iron ;  but  when  the  fiiraatie  it  llghled,  tbcee  doori  ore  cloted  by  lire- 
brick*,  hited  with  fire-«lair.  Each  pot  ha*  abo  email  openingt  at  each  end, 
dirouch  which  the  Midaoflwo  or  three  ben  arc  left  ptnjectineliB  each  anaBMT 
HiBt,  by  only  removing  one  loeee  brick  from  die  vitornAlbu9din|^  (1m  ban  CMI 
be  drawn  out  without  diiturbing  the  proem,  M  raanunc  llie  proAw*  of  die 
eoBvertien  from  time  to  lime ;  tliete  ere  oiled  top-hole*,  aad  ibenid  be  placed 
in  the  centre  of  thepoti  to  obt^n  a  fair  tpednMei  of  tlielr  nioduet.  The  ftre- 
gral«  ii  ihuwn  in  f^.  1  at  g,  conaillnx  t^  ban  liod  over  Iba  aitepit  i,  which 
~  at  have  a  free  conimnicaiion  with  &e  open  air.  The  attendant  euminci 
ttUe  of  t}M  Are  ftam  the  a*h-pil  i.  wblcli  bat  ilept  ttadiag  down  to  it.  nnd 
ben  be  peroeivet  any  ptrt  of  the  6re  not  very  brignt  or  Hme,  be  ihruau  a 
long  IiooMd  bar  tlirougk  the  graltng^  and  open*  a  pawage  for  the  air.  Th« 
fire-placo  haa  nn  door,  being  buitl  open  at  each  end ;  bat  •  quanlily  of  ooab  la 
piled  up  before  each  apetlunv  *o  ai  to  ckae  Ibc  openings  and  anawer  eSknialljr 
(be  purpotea  ef  doora :  frvm  ihi*  heap  of  coalt  the  workman  tbovai  in,  with  a 
kind  of  long  hoe,  eacb  ^iiasliiy  h  may  be  re<iult«d  to  rrpltniah  the  tumeM 
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flvn  (law  t»  dsw,  ana  tR'tMOWiiI  of  tb#  eoal*  l«  tti*  fMip  pMvtBli  amf'iit 
•nWrinf  the  fiinuce,  but  ludt  n  faM  poMtd  opwnrdi  through  (lie  ignited  ttti, 
■nd  coouUniud  U>  Uie  combiutiDn.  llw  Iwial  aiid  flumea  from  Iha  Gm4  i»m 
nvcrbnUcd  by  llie  riamo  if,  uid  liav*  jiaMom  und(rii<-nt1i  shiI  oraund  (bt 
|>oCi.  Tlie  dngree  cf  bcU  at  which  llio  catbon  b«gini  la  be  abwitbtd,  u  found 
te  be  about  ^  of  Wpdgu«od'i  pyrotnorfr;  llii)  heat  U  kept  up  for  oboMt 
7  or  S  dajf,  Bccordlor  to  iho  ibicknoM  of  the  ban,  wid  tho  dvgrcc  of  tortioni- 
MJOH   roqniKd.     Wiim  Ihe  proceu  Ja  mniploWd,  the  funiaee  b  rafferod  to 
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cool,  which  tak**  6  oi  T  dan  more ;  llie  content*  of  tbe  pott  are  lenioml,  and 
tb«  tmh  cb«T8M  put  b,  the  diarcoal  Hrving  again,  u  It  U  ecwnlr  altorod 
(rona  not  havUig  «ni«r«J  into  conit>ii«tton.  The  Mra  of  iron  ore  now  Ibufid  l» 
lit  oovered  «iili  blitien  and  prnjecijoii*.  lo  bate  acoiiired  a  fariiile  quality,  u>d 
t»  BNhibit  ia  (iio  Irncture  >  crjaulline  (triicluni,  wliIcU  la  Bniform  lhr<ott{hout 
tbo  bw  if  tbe  caitKOiixalJali  )>m  biwn  roinplrlr.  The  degree  of  catbonJMtioo 
b  Tnricd  ac<0Tdi«g  tu  llie  fNlrpoK*  Cm  whidi  ibr  «lml  b  failmdfd ;  Mid  ati 
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IlkewiM  ii  Hit  natur*  and  quality  of  Ota  iron  •MplojrcJ  6v  Itio  wirpoM.  Per 
tli«  Itnm  tnd  moit  itDpoitant  puipote*,  Ui*  Bnnliw  and  SwMiA  Inoi  itia 
alvnji  nnvlojcd  for  ranrtnion,  liy  repiuaUe  mHinActann;  aiid  Uicn  an 
cMUdn  kindt,  of  long-«UabUtlMd  ccUbniv,  to  vhkli  ■  Ttty  goMnl  prvlcmra 
b  f:!>«n ;  lb<ra*  nre  diittnguiilicd  by  weU-knxwn  narin  tUmpMl  npen  ilicn^ 
wUeh  th«  goTtrasirnt*  of  ilia  wuutim  whrnM  ibay  •»  iin]Mirtfd  vrannnt  xii 
■ntbenliciiy  of.  Atiioiutt  tkc  diicf  or  UieM  mariu  nay  ba  pMiiTululy  men- 
lloDtd  L  Iniidc  a  circle  (called  JUw  L)  g  G,  with  hi  L  «oiiw«tH  to  ib«  Wtom 
or  the  0(calMO  L);  iMtnuUeiKla*  (calUddiwUMIM);  a  G,  Mid  an  P 
nndemMtb,  tonnircua  tu  ii  (called  OP);  an  tlUpit^  with  a^tna  Ibra  acraM  iti 
tliMIMt  diinctrr  (called  gruAvua) ;  J  B,  th«  J  twing  imd*  out  or  ibe  npviglit 
line  of  (lie  B  (called  J  B);  a  »^'*  hMd  a»d  aatlan  (cnlbd  «tnn4wrA);  ft 
Fcoirn,  Willi  a  C  clou  undmoMh  (called  C  «W  trwwn).  Of  r>'iirte  there  are 
a*  many  murk*  u  lliMt  am  aiBKuEwtoriei  or  Bino^  ""^  "^  whicli  may  fumidi 
01  CO04I  inn,  but  lliry  an  n«t  yet  >o  avll  aMabllthod.  TtMre  iii  liowpver,  pro- 
bsblt  *aRi«  MrrptLsiit  to  thu  Tciuik,  «id  tmdoublcdly  the  Rimlan  ircn,  branded 
C  C\>  t>,  i*  an  cxc«pti««i.  The  hoop  1*  whioh  U  the  pnduce  of  (h«  Uaiuinot* 
mtn«^  in  Swcdfa.  ii  coiiaMarwl  (It*  moM  vahaabki  Ibrty  mnindi  tleiSBg  per 
IMI  btiiiK  r»a<Uly  pud  for  il,  whiek  i*  aboul  foiar  tjomi  the  price  «t  the  beat 
Bttgliili  bar  inm.  Howenr  imuMMM  ibia  diSrrtnc*  of  mat  to  the  tttel 
tnanul^turer,  it  i*  of  trifling  iniport«n<*  compand  M  ibal  of  malnlalnbig  lib 
rtpuulioo  tot  the  pfoduction  of  an  imexceptioiiubl*  article  The  ponng  of 
thrt«p«)cc  per  pound  mote  for  the  raw  materia^  will  make  no  perMpUble  dif> 
(brclua  in  tli«  ceal  of  the  attki'a  gi*nr,  tfaa  wr^D'a  lancet,  or  cvm  tlio 
wrller'a  pen-knifa — not  to  mcitlicin  natch  qirinft,  aitd  •  tbouaud  other  amti- 
cadon*  of  fine  ileel,  in  wbich,  were  it  necMiaiy  to  innurc  pvrfottion  of  quditv, 
a  hundred  limM  the  cmi  of  ilie  raw  material  added  to  ibe  RUBiifkiured  artlu* 
would  b*  gladly  paid. 

A/ackiiticih'*  PaUtU.  —  A  few  yean  afio  Hr.  Maekioteah,  of  Cnttbaikela,  in 
Lanatkahire,  look  out  «  pal«nt  for  oanittting  oMllaablo  inn  into  rleel,  by  aub- 
jntiiig  it  10  •  tiream  of  tarburetlMlbyilrageafaa,  ai^od  from  coal  uaderiS^ 
illlation.    Tbc  iron  u  tiidoscd  is  s  pot  or  crucible  in  the  Anaiaot,  a»d  wben 
flvrivnl  at  a  proper  heat,  a  atrMni  of  gas  la  diroctrd  by  a  pipe  i«lo  ibr  crucible, 
wliicli  hoa  AiMthrr  aperlura  to  alio*  tnM  partof  lhc([ailDOM»pe  which  bat  noC 
brcn  taken  up  by  the  ncUL    The  (fiMirabH  fitv  oandHCtinit  ibia  procn*  will 
(if  conn*  admit  of  rariuua  niudideaoaniL    TUi  InvMitiun  appears  la  Iibto 
rvaaon  for  ICa  baaii :  for  >t  muat  be  rvidtnl  that  in  the  ptoee**  M  eeisMtalion 
bcAn  dncribed,  llic  catboa  mutt  hare  Folcml  into  oeanUnatieo  ia  a  |MM)iit 
(tat*  with  the  iron :    tb*  itael  mad*   by  it  waa  reported  to  be  ancelbnt. 
Whether  exprrimce  liaa  pnncd  il  to  bo  an  eoonocnical  procCM,  ii  a  point  Kpoo 
which  we  on  not  tnfotraed. 
'        MuAaft  PmtaU  Sud^—Tii*  procrdioc  artlclM  an  dMcriptne  of  three  dj>- 
tbiet  niodea  of  ptopariiix  Xod.     Find,  by  ibo  carelbl  MlfaitiDMit  of  ratl-Ii«>ii ; 
iccond,  by  the  »trclilicntian  of  Malleabb  inn  with  chareool;  and  third,  by  th« 
■ppKcatioti  of  guMua  catbuii  to  the  metal.    A  foudb  ptocBHk  nwtetially  di^ 
fenns  (rwn  thou,  but  pcoducitjfi  «ety  Boular  rtMilt*,  and  attended  with  toine 
peei^Bi  advantagei,  wat  patented  ia  the  yvaar  1800  by  Mr.  MuAal,  the  gen- 
tlrnian  wlioae  metjilluijlcal  Itboura  we  hara  bcloM  Mlieed.    The  iptcifimtioa 
of  the  patent  dirccti  that  n^ttJshU  iron  (in  eaapa  or  bara)  fa  to  ba  put  Into  a 
crucible,  togelhrt  with  a  due  pnpottion  of  pmrdertd  charcoal,    or  pit  coal, 
|iliiiiib«fo,  or  any  other  aubuanco  eonUininf  lh«  «*riKniae(«n*  prioorptr,  and 
iubjccl«d  to  an  inianat  bnt  In  an  air  or  hlatt  furnace  tmtil  the  metal  ia  reduced 
to  a  lliiiil  siixe,  when  it  ii  to  be  pMuvd  oat  into  luauUa  la  fcrm  inf  oto,  or  any 
otlicr  oriiclo  lliui  inay  b«  T«i)nir«id ;  whkh  caatlttn  will  be  of  a  •fanltar  nalniV 
ts  tilt?  iti'cl  produced  by  crinmuuop.     Bui  in  thoae  oaar*  iihrn  Iron  ore  can 
ht  ulitniTicJ  (uflicivnlly  ricli  and  free  from  foiwigB  aifantitnn*,  (be  patentee  pr»- 
pcvrt  10  lavc  all  (be  (imc  and  cxp«Mo  atlcAdMif  the  tadioua  opprtiiivna  necea- 
uiry  tot  tbc  coQvcnkci  of  luch  Me.  fltit  into  cnM-iron,  ai»d  afterwaidi  into  bw 
iron  :  for  luch  on,  Lb  obanrin^  btfaig  preneualr  naited  or  torrilicd,  may  b« 
MbriHoUd  for  tlN  tnaUoablc  inoi,  omI  the  noiik  wiU  bo  catl-cted,  |mnde4' 


78S 


IKON. 


the  proper  <|ua&lit)r  of  c&rbanMeous  natUr  b«  uwd,  m  for  lb*  <onm«a 
Mid  ordinary  qiuUliea  of  cut  (Cm).    Tbo   qiualily  of  cnrboniiccaua  tnallcr 
required,  ii  nucb  hm  than  luiil  bc«u  previouilj  lujipoMd  lo  be  ncccuary.     In 
cmployiag  noud  gImkocI,  ttwa  »  Mv«iui«(h  to  *  ninttiotli  of  the  wtight  of  tbo 
Iron  Iwiog  lufflcitnt;  and  wIwb  At  quaatity  i*  JscrcUDd  beyond  a  HVMitwth 
to  ■  HXtielb,  or  •  fortivtb  cJ  tlio  woiglit  of  lh«  irou,  tlic  ilttl  bfoomc*  m  fualU* 
that  il  m*y  b*  tun  into  itiouldi  of  any  abapr,  and  arivrvinrdi  bo  npabia  of  i 
btlng  Bid  and  poliihed.  Hence,  by  aucinn,  (nay  be  coniUucled  tlomit  gratcib 
kitchen  nWaiibi,  wlwil*,  mill-work,  and  a  gnat  vuiely  of  thing*  wbich  cwlil 
not  b«  *o  tnadv  by  the  proccatca  pravicnuly  tii  aw.  By  varying  tha  projioitf ona  of 
A«  caHMnaoroui  nultcr,  be  oan  make  oa  great  a  roricty  in  ihc  qualitict  cf  tlie 
■Uel,  IB  the  rariatm  kioda  of  plg-niHa)  dilKr  from  vacli  other.  Cail-stett,  tnada 
Id  tJtia  orilinary  way,  Mr.  Muibut  obHrrai,  ii  to  rohtila  wboo  in  fuilcin  a>  not 
10  adcnii  of  being  run  into  any  aliape  motf  t  Kraigbt  mouldt  of  connderabl* 
diameter ;  but  ibat  >l«»l  uf  iitea  dtnilEy  a*  to  admit  of  bring  t&st  into  any  twnn 
may  bn  producod  by  hi*  procoM,  by  incrraring  tha  qunntity  uf  ebntcoal,  and 
fiusng  tbv  matter  ai  before  directed.     To  produce  qualttioi  of  >tc«!  toflcr  ibaa 
ia  uaually  iiiiiiiiirni'tured  by  the  common  proceMM,  be  umb  a  verj*  iniall  nojior-  ' 
tion  of  charcoal,  lonietiair*  ao  litllo  at  a  Ivo-bundredlh  part  ol  the  weight  ol  ! 
the  iron ;  and  he  bIuIm  iliai  rteel  produced  wilb  any  prvnoition  of  chareoid  not , 
«XOC*diiig  tlio  onr~buiidrvdlli  part,  will  generally  b«  (ouod  to  poaam  every,  i 
property  reqiiiiilc  to  iti  bciuf;  cut  into  ikoto  ihapn  which  toqalre  great  ria*> 
ticity,  itrvngib,  and  lolidity  ;  ami  will  alio  be  generally  found  capable  of  m«-  ' 
talnxiig  a  «Mt«  heat,  and  uf  being  welded  logelbM  like  maUe^le  iioii. 

TilM  SUri.—At  blitirrcd  iloM  in  ila  <rud*  (tal«  ia  aptili«able  to  but  faw 
puriiosri,  it  i>  modcTately  heated  iu  a  fiimace,  and  lubjectcd  to  the  action  «f  ft. 
lilt  hamiiKT,  whicli  itrikc*  abuiit  700  blouaperiniDUte  :  thii  operatioc  inwtaaM'l 
iu  itnacily  aitd  xiliilily,  and  odapti  it  to  nunioroua  tiiai. 

.y^for  Si<eL~'i'\iia  name  ww  given  to  B  Ucel  that  wa*  Grtt  made  by  CroM  ley, 
of  Newcoitle,  about  ility  ycun  »g<>,  h  Imilstion  of  a  prcuKar  kiud  ot  bar 
>tvcl  that  we  formci'ty  impoitcd  fmm  Gcnnany.     Cioirlcy,  howeieT,  «lanipc4J 
hia  produclion  with  the  tigorc   of  a  pair  of  iheara,  to  indicate  ila  Hiilablal 
appbcaliou.     The  piocMa  of  making  it  ut  ithejlleld,  where  the  niauufaclutaf 
«■  tbit  and  all  other  kindi  of  Btitiib  )lccl  it  conducted  on  as  inimcniw  icale,  ia^ 
at  foUowi :— The  ban  of  bliatcred  tievl  are  broken  into  piccti  of  from  one  to 
two  feet  in  length,  tibich  are  tlivii  jiiled  iii>  lnti>  bundleii  oi  bggott  of  a  ilae 
and  woiglil  adapted  to  tlicti  mb>c(|urnl  apphcationi.    The  f*|;gott  aic  then  taken 
up  by  meant  of  a  long  bar  having  a  ring  at  the  end,  into  which  one  cxtrciiniy 
or  ibe  faggot  ia  inacrtcd  i  Hnd  by  m«au«  of  the  bar  u  a  handle,  a  w«grkman  pita 
Il  iiilu  a  rvvcrhcratory  furnace,  whence,  after  it  ii  brought  to  a  welding  bent,  il 
il  token  out  and  placed  uiider  a  heavy  hammn,  by  which  it  !■  drawn  out  iiilVi 
a  bar ;  tliiB  Wr  ta  then  divided,  the  pircei  laid  togetlier,  briiugbt  again  lo  r 
welding  in  the  furnace,  and  llicn  under  the  hammer,  or  by  rolling,  lediiced  ti 
tbe  tjse  required.     \iy  thia  proccti  the  itael  hai  lotC  much  of  ita  preriotia  brit- 
tleneai,  ana  hat  iici|iilrcd  a.  unirumi  trxlure,  which  adapit  it  lo  the  nuinufaclore 
of  a  great  raiiely  of  edge  looli  and  otbor  purpotei  to  which  it  wai  befoio 
ttniuited.    Vorioui  qualitiea  uf  (bear  ttoel  are  madi*,  diiiiitguiahed  by  the  tectnt 
half^ahoar,  tingle-nhear,  and  douUe-afaear,  according  to  Iho  number  of  linvee  11 
ha*  been  cut,  piled,  voided,  and  drawn  out. 

femfanoMJ  i'otflit.— In  September,  1838,  s  patent  won  taken  oni  by  Mr. 
Chariai  Sanderwn,  of  the  Park  Gate  Iron  ttorfca,  mtiilcd  "  A  new  prooeai  «r 
Oiethod  tf  making  aheKr  atee^"  which,  the  apeeijicalion  infotmi  tu,  contUU 
in  IfarauBg  iheor  aleel  out  of  very  tmall  piece*  of  bar  ateol,  inMead  of 
fhw*  from  unu  lo  two  ft«i  in  length,  ••  lierMofor^  whereby  be  it  enabled  10 
forai  ihcBT  alecl  wilh  fewer  hoati,  and  con*ei|Dcntly  with  teu  woile,  and 
without  the  um  of  ailicioui  aand,  aa  herelofore  pracliMd.  Ihe  palente*  dcH-dbe* 
hii  mode  of  operation  in  the  fotloaing  uenl*: — "  I  lake  bar  tteel  in  Ihe  alalc 
in  wbioh  it  comes  Irom  the  converung  furnace,  and  brt^k  il  into  very  unoll 
pIoCM  of  one  inch  to  two  inchet  long ;  n  quoniity  of  tbeu  amall  pieoee  being 
fu4j'f  I  procure  a  round  tiooc  of  any  quaJliy  which  !*  capable  of  vilhitaadiqK 
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die  drong  IwU  of  ■  ttnAtnJUtj  Aimaoe  irillioul  entiling  «v  brukinit;  Mid 
apod  (hU  itoo*  tb«  (Mall  pfccM  «n  plltd  u  etottl j  anil  compwUjr  aa  poniUe ; 
iba  wkalo  ii  Aen  ineloaed  in  a  fir^elajr  ovdltk,  and  placed  la  a  ra*«tMntOTT 
ftinaoc,  wtKra  it  ia  albwfd  la  ntnain  until  the  whale  hmm  beeoiMa  ot  «  li%li 
veldbg  baat.  It  b  dim  ulian  from  tho  cniciUe  and  plaead  »aia  a  htwy 
c*ai-in>n  hamnMr,  MuaDj  oailcd  a  mttal  helTe,  and  exactly  the  nme  ai  theat 
mti  in  the  taMwhclBW  «f  hfr  (lOd  :  ildi  liamnMT  b  driTtn  bjr  madiiaery,  anid 
ft««iillMdteiiMit«iMafifa«wh6lafnantMiii)t  in  a  icmi-fliijd  (tuclt  balnMat 
iMttantaneoudjr  hanmend  or  manufaolnred  into  one  aolid  nuai  or  blwun  of 
airel,  of  frwrn  three  In  tout  Inelxa  tcruare ;  (bit  bloom  m  f\»eri  In  a  furnaor,  or 
M  ii  it  mors  generally  termed,  a  hollow  fo«,  of  two  or  lhr<«  feet  ujuar*,  bc^od 
triib  Mkt,  am  Ike  beat  iiKTcucd  fay  the  aptdieatioii  of*  bhut  «f  ait)  aad  tho 
whole  maaa  or  body  «f  tcvl  ta  baiamarM  or  naanoftclnrad  ai  afareaatdi  i* 
niwd  to  a  bi|k  weWnE  boat ;  it  u  then  taken  from  tbe  liomaec,  and  placed 
under  llw  H»e  metU  helTO  or  banwier  beToie  montioned,  and  drawn  inlo  a  bar 
of  ikw  UmI,  raadf  tn  bvtillad  or  rvlled  into  tho  varioua  liBr*  or  (liapoi  whkfa 
nay  Iwreanlrsd.  For  ihcar  itetL  to  be  Qtcd  for  inferior  pitpoae^  it  algbt  bo 
too  ocpenMva  to  plaoa  Ibe  piled  ttet4  in  a  crueiblr,  but  it  mkbt  merriy  be  plawd 
ta  a  rewfefraUtY  (iiniaoe,  and  drawn  ibeneo,  wbtn  it  u  of  a  comnlel*  welding 


Cad  StwL  Th»  teeit  and  itn  b«*l  iteel  far  nuMt  purpoiet,  is  that  whiob 
faai  widif|gn>  tha  proMai  ef  ftuion  and  a  nibaM|Qent  bummnhng,  called  cait 
ateeL  It  m  abont  ■inctyyaara  aineo  thia  ateel  waa  introdaocd  by  ono  Uunta- 
nan.  of  AtWtellA,  near  SuOttd,  whoa*  Mm*  il  oontiaoed  to  beu  for  a  tons 
iJne(  but  hia  rivab  at  BothnhMn  asd  Sh«ffi«td|  who  aubMqiwtiilv  mdartoofc 
tbe  mamifactim,  nve  it  the  aaore  aignifioant  nane  wbich  it  now  Man.  Tho 
Bt«e«M  of  fetfim^  it  on  Ao  large  acale,  (•  aa  CJIawt :— Bllaletsd  tted  w 
Dtokw  into  mall  ^Aavn,  and  put  wiih<wt  any  •dmixlnrc  into  oiicihU*  that 
bold  about  40  lba>  oadi,  and  are  conred  with  a  lid.  Tbe  trmciblea  tat  ■*(** 
tttaly  depodled  in  a  tow  of  ioibII  nrliiDg  furaacM,  wUcb  ata  luually  Rquan 
poU^  kboiit  lit  incbaa  wide  and  3  feet  den>,  with  a  gnAae  at  bottom ;  the  top« 
of  lh«*o  AimMca  m%  opm,  and  ttrel  with  tbc  6«ar  of  t^c  foundry;  and  juat 
btloir  their  (opa  an  lateral  apcrturri  or  flun,  If'iJing  into  ibo  coaimoii  chimney 
of  alltheAimaeeai  acctie  toibeire^lnceaand  aih'plt*  ii  lind  In  a  vnu!cu,ndn>> 
Bealb.  Tbft  Atel  ainnloyed  ia  hard  coke,  in  wUcdi  the  crucibki  arc  cnlirrlv 
imbedded  and  eoraea  over;  then  each  of  the  flimace  moullu  i«  iiopprd  viih 
■  trap-door  of  Bn-briokt,  ineloaed  in  an  fron  tetmi,  Thfa  being  Ann*,  a  t  try 
tbaorp  draught  of  aji  ii  produotd  Aram  Aa  aab-piti,  tbf«n^  the  liut,  inta  tha 
btenl  Hura,  and  a  rery  intense  beat  ia  prodwced.  which,  being  kqit  up  &ir  (aax 
or  IIt«  iioun,  the  tted  u  tlier«bv  brengM  bto  perfect  ftHlon,  wlirn  it  bocoenei 
neeeattry  to  remore  tho  eruciUea^  ai^  nour  out  their  eontmt*  into  cMt-Jroa 
ingot  monlda,  pnpaitd  for  their  rcotplMn.  which  are  either  in  tlie  fonn  of  a 
iho«i  thick  bar,  (or  l>r:i)g  lilted,  «t  a  thick  flat  cake,  to  be  hoiellalod  between 
tho  rotla.  Th«  ratlur  liu  likoiw  to  p«eparo  binuolf  againit  (he  terrible  ordeal 
of  the  operation  juM  R>entiot»cd ;  to  protect  hiauelf  Cram  the  tmn  tat  of  tha 
IVinMMi,  aa  he  bondi  orar  their  naouth^  wlddi  ««nU  etbtrwlia  art  hit  doilia 
en  fire,  ho  |nua  on  an  amotir  «f  eoana  aacktng ;  and  then,  with  a  pair  of  long 
Iran  tOBgi,  he  gr^**  dw  bUaing  eraeible,  and,  qukkly  lifting  it  out  of  lt> 
ehambar.poinitMoenltBla  Into  llw  noulda.  Tha  wibwiiucDt[iroc«He«  upon  the 
ingota,  bar*,  or  fiatta  of  iteel,  eaat  in  the  mMdde  to  bring  ihem  to  the  required 
ahapoa,  aie  in  every  roepeet  Ac  oame  aa  we  hare  dvuibed  far  preparing  iron 
(nio  (Imltor  form* ;  hnt  «n  OMOunt  of  the  grtater  nlue  of  itMl,  and  the  ddioUe 
manner  in  which  it  i*  tAmt  wmnght,  the  reOi^  and  booiiBning  proceHaa 
become  nore  wawitial  in  perfecting  the  quality,  and  tbereCgre  lh«y  ara  nan 
coreftilly  perlbrmcd.  For  the  bart  putpoaei,  itoel  ia  olway*  prrftntd  (bat  ha* 
bnn  drawn  to  Ila  requirtd  liici  under  a  tilt  hammer,  which  giiea  tbrea  or  tbiff 
lian<lr«d  blowa  per  minule.  It  ia  however  deaerring  of  r«mnrk>  ihM  wbm 
aiNl  rod*  and  bars  have  been  rapottdly  roUtd  at  a  low  htal,  tboy  noiaba  (ha 
aaiM  draaitr,  and  more  uBdlhrmllr,  Ihan  tilled  ttt«L 

_  Mmdimit  PoMal.— A  pMent  nr  •  new  prooeaa  of  eaidof  aMd  wa»  taken 
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ini  in  IB34,  In  Mr.  Kroninin,  «r  DsTis-alMel,  Fia*ay-*quve,  Hi*  fUa  i>  tu 
•mplef  bfrr  t)""!  <>r  ulatlanirT  crociblH  (nad«  of  nr*tlon«,  or  Ktaurhridn 
jjay),  noil  BlIowikK  tli?  ttrr).  »)M«i  nuJlrd.  lo  fli<w  Iran  lirM,  lliftnigli  iiiiUiiito 
Apettiitct  inUI#  In  tho  lidv^  Imo  Ihr  nxniUt,  i>itF»d  irf  vdvwk  ihn  naliinf- 
p}tl  alrrwlv  dcwrlhrd.  Hio  nilir  tttiil  •bdnw  of  (h^M  ilalioiiitir  cti(u1ll«a,  it  u 
Haiti  in  tW  rpnifimlicci.  iiiny  b*  v*rir<d  iucarditiK  to  ciKvimlnBct^  but  a 
j^frtmcv  ii  givrn  tu  an  <>l>luiig:  fnnn,  oilh  moraUc  cnvn.  lued  iI|miIi  brMiM 

Sr  Ilr«>btx1t  «iT  «l«nr,  on  a  pUn*  a  UuW  incliatd  (nm\  llw  hnrixuiitul  liar  i   >l 
)0  boltuni  of  ckIi  midlile  a  p«rfoT*lian  i«  ronde,  m  uliwk  it  A^cd  a  lubr,  tbal 
C'nsfu  Ihiuiigh  lS«  fiimnw  to  lh«  niotlliU,iirilh  a  |rfaf  at  Uic  csiviial  vud;  lliia 
rinf  rtiliilmiti,  ili(-  Hotil  niniiil  rMdIty  dlackargaa  iiMilf -hito  Ike  mnU«>    lit 
fti>  mftnner  nFrfTil  nwllin^-pul*  nMf  bt  Axed  iu  earn  /urnaor,  w  tfinl  » ipiaif 

Jiy  maf  be  fiu«i)  Enffirimt  faraniokaof  Fttcalmumtudc;  and  wlbt  dlfl«((«l 
rm-iptioni  of  *tf*\  ttqiili^  (liflVivnt  d«gT«n  ot  lieM  lor  \Mi  fauvri,  tba 
Et*nl*<-  ircooimfndi  lh«l  thou*  which  rtifair*  lbs  loaM  l»  plaotd  iti  cncibics 
ore  ihwe  «Kk)i  »c|uiic  the  morti  bj  viieb  urangeniMit,  in  caMit^  IntM 
ihnftti  OT  orlrndpr*  of  tlM^,  iIimo  lxin>  that  mpitra  it  nay  bv  lirnied  silb  l£* 
|m>t  it4i(!,  «)ii1r  llioM'  piirt*  «h*nln  an  infirior  ttofl  oiixvan  tb«  poipow,  nu^, 
In  like  mnnnrr.  be  mppticd  «ith  it.  If  it  be  re^nirtd  In  ml  n  la^  cyliudrical 
ctccl  roUrr.  tlw  rxtcriur  may  btf  mstlv  nf  a  lujiiriur  quality  of  tterl,  and  tht 
(nirrlor  of  s  oomiuon  quality,  by  placing  n  cylindtr  <4  w?aUfU  inn  wllliiii 
(he  hollaw  ovlindrical  motild  t  mi  tWn  diivctu^t  j*"  of  Ru'd  Mod,  of  diatinet 

a'  iiaUciei,  tu  flow  into  the  oppoill«  aidrt  of  ihi*  circulAT  vrouglil-irau  pattilipn; 
IV  it«i'l  nill  llinn  adhere  In  Ibv  iron,  and  fiim  ona  aolid  ralkr,  of  infvttsr  cot^ 
i.Cipal  in  quality  to  one  mode  ciiliFrly  of  mMiricr  ttetL 
"■^"^"inV  PaUtd.—h  »liort  time  after  tfie  crabting  of  Mr.  Nced^tn'* 
-.  Tttomjiion,  of  Ibu  Chc1)ra-itn.'ct  Work*,  luok  out  anatbcr,  liariM 
i  Wry  iltnlUr  object  !r  view.  He  pinpowt,  In  lli«  lint  olaca,  Co  mtU  ibe  alc«l 
in  a  Terctfaerating  or  puddling  fiinucc.  by  abich  fat>CMJ  nay  be  Med  inMMMl 
ef  cole;  lecondly,  initcad  of  the  moTaU*  ortMtblM  IngMoral  u>r,  1m  tma\oft 
Jtatlonuy  tfcwl^  made  of  the  n«iml  inalerlal*,  but  of  aaMnl-cyUiidncalanaMh 


L^vinj  tpherkal  rndi.  snd  n  rcbato  or  gnn^e  i*  Ibo  npp«r  cdgrs  to  lit  a 
[to  iL  Time  are  to  be  fiii^d  on  a  aligbllj'-indined  pbuitv  (rt  ihe  ootivai 
f«f  the  llnld  ili>e)mifiiig  itaolf  ihrongh •  tiola  In  iha  iKiUook,  io  aliicb  bin 
I  i  liiUi  of  platinn ;  tbii  tube  i>  eonnecl«d  ta  nnotlirr  tuho  of  Eire-cky,  f 
■ttrouch  tbe  briclc-irotk  to  the  outside  of  the  famwii  ikivueb  nliicb  tlio  tnei 
How>  Into  mouldi,  throiigb  aperlurM  prtwiwial^  aiopp»d  olih  clay,  wbicb  i 
Flipped  by  tnenna  of  n  long  rod  lipped  wltb  plating 

AHaift  of  StttL — Miwn.  FsTrMay  and  blodart,  a  few  yeara  aince,  m*4e 
,  .tripu  (if  expuriment)  tm  lb«  eoniti[nnt$nn«  of  MOne  ollior  malali  witb  atotJi 
kcconnt  of  vliicfi  vu  jxiMiilird  by  Ihem  Jn  tbe  i*Ma«tpU(wt  TVamMfiMi 
182S;  amoD^  thcretulti  of  iheic  exprrimentalhe  followivappni  tobe 
(TMiliy  of  notice.     .Sl^yr  can  b«  alloyeil  wiih  itMlonly  to  thcfiWnt  of  a  .    _ 
hundrrdi})  par* ;  vlicn  mote  wai  nied,  it  cither  eiaporated,  or  vepualcd  a*  tW] 
butlcA  eooti'd,  or  wna  (breed  onl  in  for)nn|t.    Tbo  alloy  wb  aaid  Iu  ba  excallmii^ 
wd  the  addition  of  p-lce  m*  no  cbtlacU  (o  ila  ii«c  Ibr  &ia  )Balm»«iM' 
Sl<ol,  alloyed  with  one-hundTrdth  nan  oT  ptalinun),  tlmuith  not  ■»  bef^  ■•  tlw( 
rilvcr  alloy,  bai  more  tougbnei*:  iwhere  tenaoliy  a*  nB  « lianliiMi  b  wowlwfa 
lh«  exlia  <tel  wui  enttildeTtd  lo  be  rnun'  (linn  counterbalanced  br  ila  axoaO«ne% 
Aa  far  lU  tlte  rxpefinientcri  cotdd  jiidjir,  ncilbrT  ^Id.  lin,  ficrcofipcr,  iniptoved 
(Icel.     Aletici^  Siodnit  and  Fanadiiy'o  raemoir  nn  ihia  r^ilytct  liariiic  been 
tioticMl  in  till'  pillic  JCTimnlt,  Tome  of  oiif  ShsficJd  maiuiriictuniv  wlatlv 
ald«tvd  ttiRt  it  nlTijrdi'il  thein  a  favoiimlile  opjiortiiBity  to  a^lvcrtite  tbenudi 
iho  putUc.  don,';  with  their  *»re»  tnrnle  of  "  ailwr-irtwl ; "   and,  fiw  :>  wbiUl 
kalvfi  and  i-mian,  nqoisiltly  liniiilied.  matt*  of  thnt  "  Invituable*'  alloy,  vara 
''—-\  tlie  fiuluini.     Bital  mantifiu<ur<-n  wmitbt  in  turn  to  amuic  Kiie  publte 
r<Mfi.  ni.d  Aiinaanit,  an-)  Prrvtian  iWel'l  and  antfa  of  iIiomi  »««,  fur  ■ 
7ldWtM«rY  la  llic  Rovelly-lovins  part  ol'  tt)l<  public.     TiRie  bad,  bnwtvol^ 
twc]it  QBtfljtM  l^<  nutivFt  c4  tlieae  wnndeii  nf  the  day  (tarn  our  <bofi  alndov^ 
ud  tilNtMmtA  (tMl  wai  qnlclly  tMubIbj  Iu  imf,  whm  .MiUwi^  MImt 
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«Mt  made  iu  tfpemn**,  net  ftvm  ilw  <4iniila.  ner  ihe  ntoMi,  ndr  IVom  a 
Mlcano,  b*>l  fmn  ikt  paUat  dIBm,  m  will  appon  fraai  Ibc  nVI"*"*^  KOeuut 
of  111*  trnmUtA  tpccilHUion. 

ilHe«r  Stad.—'nt  pRMAUM  of  thk  itiwhctnro  (Mmh*.  J.  Mwlisoan,  jiM. 
ami  W.  ll.Smiili,)  *p«eify  tbair  ot^tet  to  b«  tha  pcenaraiiM  of  oa  bKojf  «f  M«i<t, 
lurioR  that  pMuliar  «B(7  ai'ptaniiw  VRliilMIMl  «  IM  DaMaiciu  ikonl  libilM. 
a»d  wawiM  Ibr  producliir  their  liMithMMaad«kMici)y  of  mnur.  iVpcncM) 
«rpnp«nngllw  alk^iclMudMcnbMll  nno&Q  paru.  imiUiod  nkkd  lUptsui, 
dver  4  pvti  =>  IM  put*,  n***  h*  pat  liica  a  block  Irtd  oru^Ui.  hiu) 
•onrad  with  dmroil  i  (fas  lid  b  (bta  luted  dont  |o  pumat  vniWBiioii,  and 
Mqwacd  to  iha  bMl  «f  an  onliaarf  aioal  ftinuof.  usiil  tin  moaU  arc  fiiMd, 
whM  tha  aJlojr  if  pMtnd  we  iMp  oold  wur, '  le  tiadd*wly  «nol  tl,  trhlcli  nodi-ra 
il  *Q  briUla,  ihal  b  M  carily  Ndacod  aftorvardi,  hj  a  mmI*  and  mottat,  ti> 
powidcr,  oliwk  lb«  |Ml«nlaM  otH  awtfor  pMnbr.  and  b  inoorpariiMil  atlli  tha 
Mod,  tivaihiT  with  uihar  nilxtui**,  in  diamuiBtr  lollMring;  39lbii.af  comiBon 
UiitcTM  jilaci,  ID  oc-  of  moMor  tMnirder,  7  o&  of  povdnM  (iiraiDMo  «f  iraa, 
t  M>  of  ahaicoal.  i  to.  vt  qalclt-lima,  aiid  il  t«.  of  potttalalii  ola^Ti  an  put 
tmthar  In  a  mttMv,  and  An«d  id  a  nM«t«l  lumiica.  Altn  catting,  tkli 
BMv  b  to  be  drawn  oit.  wider  a  biminn',  bto  barii  wtwo  il  trill  bo  (bu»d  to 
nbibil  tha  bmaik  war*  ap^caroM*  on  ha  arCaco.  To  bdag  oat  tba  dmaak 
■MM  fu&v  imon  any  aMda  made  of  thaa  alkn>,  tba  turfaoa  b  w  ba  poUihad,  aitd 
Ibtn  waiMd  «Tcr  with  niirio  acid,  iHauA  with  ninatMB  ttnu*  iM  wvij^ht  of 
waltr.  Il  rwM  hatdlj  b«ra  baon  tufptati  by  tho  paWnUM  that  iwb  ■ 
tarieiy  of  mibaianec*  wai  aaei  naiy  la  |u«duciay  Iht  daisailc  nattem  upon 
Mnl  g  the  Bialwl  aad  tha  chniMniin  w*m  pobablj  intradand  by  tlipai  with  iha 
ylaw  «f  bpilaling  fbca*  natural  phrnomDUacaUid  maltvcic  itmiff,  in  «hi«h  >l  ii 
•aid  coo  or  both  of  thne  inetah  an  (ooManlly  Ibuiid  i  aod  >i  n<?  or  (lirac  of  liia 
olIirrifi^diMtlacd'tlibpatantMaKlntixlvramav  baragardvd  ni  tlum,  it  it  iW4 
qoiic  ao  vfainxieal  a  ooinpaund  aa  U  mij(lit  at  nnl  apfaar,  Mpciiialljr  a>  it  <i.-*k 
lAtiodnotd  at  a  lime  wbco  tlio  public  UMC  for  alKl-«  KtnuinUii.>iy  wv  m  maalf 
axdiod.  I 

Ifodtt.— Thb  ««Ubratr4  Moa)  t>  nadc  in  tndu.  at  littte  fumucM  aupplbd 
with  lir  by  imnl  pain  af  amall  btlloin,  sorkM  ■aiduoudy  by  mon  and 
bap;  and  lluu  b  pcoduiwd  ibe  la*  malanal  of  tJia  foNiad  UianiaMoa  (1*0*4 
Uadca^  tbo  vuJou*  palturna  u|M>n  which  liavo  boi«  imitated  in  oar  Uat*  oiawtti 
tietura,  and  htnoe  oallod  iJaawat:  To  oMrtaia  the  caMO  «f  itu*  beauWul 
tpftmaoa  ba*  gWan  riie  lo  a  euod  daal  af  invanigatinn,  aad  aevonil  of  uiit 
etiamit*.  a*  wtdfu  othcra  on  Um  continant,  ha««  ontrttd  tipM*  il>«  iaquttjr, 
llie  woola  impotttd  fniai  UonibM  ■■  to  fbns  of  a  nNUd  nke  auntZlba.  wrwliE 
Dr.  IVanoB,  Id  an  rway  psblltbrd  Buny  ytan  afo  In  tho  PAiliinjMtal 
yVawaatdtiM,  Vol.  XVII.,  ftaro  il  aa  Ui  upnion  that  it  k  mad*  diTMt  ftotb  ttoi 
orri  aad,  oonxaunilly,  that  it  ha  Urrrt  bran  in  tho  alata  nf  wtoaghi  ironi 
^  For  Ibr  cako/  b*  aay^  "  ii  ovidtally  a  mbm  wbieh  ha»  baan  fin>4 ;  and  th* 

C'n  of  ibe  fiwciur*  ■  what  I  lnv«  ntrn  aoni  in  «nnn>l  alMl  belbra  itb 
lUorMt  or  Kialtad."  TUt  Opiliuaa  MRiaiUa  with  tho  cwunaiihai  «r  Vi>Ot>| 
(or  it  i>  ohvieni  ikit  a  oaM  partkm  of  oxida  of  Iroa  Diiitht  awap*  nielpl* 
bsktion,  and  be  nelwd  with  llie  ttt  of  the  inMtfT.  Tlii!  ciik*a  opiiear  to  Imvc 
boon  cut  alaioat  ibraiitli,  wUla  wLlte  hot,  at  thi'  placi-  wbnr  wonia  li  pimi^ 
faHund  I  and  ai  it  b  not  p«AMblc  thai  il  b  tbtn  ptunf^id  la  ruid  wilar,  tba 
grM  liardnaH  of  th*  niroN  impoiiad  altora  that  of  out  Meti  iniiit  be  iwputtid 
lo  ita  eoBlainliif  oxido.  and,  eonMipMotly,  oiy|;>ci,  Tho  paitlciiln  iuim  la 
•rlikk  wuoU  may  ht  amlicd  may  b*  wlamd  fhm  tho  ]iie(»iuii|(  kaduubI  uf  Ik 
pr«p«n>(«  and  ooiiUKnition.  A  I'ny  friitra)  opinion  ii.  Ihat  Uw  mrad  apyaM< 
anoa  b  nrodaord  by  an  initmiainv  «f  alcol  and  mn  foij^od  ingatbrr,  an 
apiiiio«i  llist  ■■  ia  aohia  daoiM  fmmdod  ttpon  cxperiiMHi^  aa  yvrf  daw  i«Min* 
UMKaa  hnm  btm  madchy  IImI  pMoiaa.  Mny  awctd  bladaa.  t>T  -<>- -— h 
Wkio*  tu  iba  K«tttn  onifiBaK  iMTe  boan  bbriealcd  in  tha  <  <i 

AuNiia  and  Praub.  by  a  praetaa  (ameiad  by  Prrfonor  CKn.b.  J 

gtrm  detailed  inMntdlacM  hr  their  maiHifanuN'  In  a  MnaU  Uralbr  MliMlivd 
ai  UiUu,  and  MUitlad.  Mtmtitt  mT  Atlr  di  jUMtwv  1>  A'caaMb  £  himmr^ 
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An  cytloiM  of  CNrilU'*  ti«*llM  WM  pnblbtwd  ia  1h«  ^Ofttuimr  . 
Zdtitng,  Ihe  fbUo«in{  tniuUlion  oS  wfaidi  wm  girai  in  •  reeeat  nnmbtr  eft 
VnittJ Seniet  Joan—L  "K  long  flat  pl»c*  of  mallMUe  iImI,  of  aboit 
indi  Mill  a  hair  in  brudth,  ud  aar-*i|Ehlh  in  diickaa*,  J*  U  be  fc«t  bo 
wilh  iron  witc.  «t  intenralt  of  on^thira  «f  w)  inch.  The  iroo  and  Maal 
to  be  ih«D  iueorywaWd  by  wtUiw,  and  r«ntBt«d  »UUiat)(  (10  ot  30)  of  ir 
«ir«  mad*  to  tho  firtf  pottion,  viiS  which  ituj  miM  b«  &rw;  anulgaa 
nil  comTioiiiul  matFrlaliatluB  to  be  ttreicbta  and  divided  into  tboctorlen 
to  which,  by  tba  iiiiiibI  ptocM*  of  wldiii^,  frindiag.aiidtraiiietiii^an)'  wit! 
for  roim  may  be  pvcn.  Sjr  fiUiu  temtarailar  gtooTca  inla  boib  liM  of  i 
Uadc,  and  igiin  tulJMliDg  It  ta  lEa  hamnMVt  a  bMnitUiil  naal-ahaped  Otnu 
It  obialoed:  Uib  maEvial  aa  bo  m*de  (o  aMuno  anjr  otbat  (brm.  llieMh 
by  which  die  figucee  are  madr  riiible,  iiiheuaualoKof  Muafcrlhand  raie 
ne  Mtcwa  of  (Ml  iii«th«d,  and  the  »«elleneo  of  the  blade*  which  have  T 
conilmcted  accotdinK  to  Uimc  ditpctloni,  hare,  \>j  ranam  tiiaU,  bten 
btyond  ail  dduhl.  rroCtnor  ('icvitli  lim  had  Kienil  aahre  blodei  pre 
under  blj«watnitcucCion at  Milan;  limiloiciprrimcnUliavt^bjlbrRnHicnir^ 
MaimandJ,  been  ntade  at  ibc  I'lilyicchiiioal  ImblQlian  at  Vienna:  nnid  finaUv,'] 
ilie  War  Offioo  hai  empowered  Daniel  Fltchar,  a  manufactum  oTvmaU  erma  [~ 
that  capital,  to  proceed  with  the  niMiufacliirc  on  a  larga  Ktle.  These  Um' 
which,  when  aiode  in  Inive  quontitie*,  are  bat  liule  dearer  than  tbow  in  conn 
u*«,  have  been  enbmltud  to  llie  tmceeE  lett*.  ...  An  idea  of  Ibdrei 
ordinary  tenadiy  may  be  fbnned  ft«m  the  fact,  (hat  out  of  210  blade* 
vfrp  ciaminvd  by  a  militaiy  comminion,  and  each  of  which  WH  required 
heat  Ihtrt  cult  oipintt  iron,  ud  two  againti  a  flat  wooden  (able,  not  a  ling 
an«  mapped,  or  nod  il*  edge  indented,  in  l^iaia  thit  tneihod  of  pnpuiai 
eword  hIsdM  il  itated  to  bare  been  in  pnctk*  eavcrol  yean^  and  l»  hare  been 
Attended  with  cquaJ  lucceii."  M.BrennI,  csaminoi^gvnei*!  of  auaja  at  An 
fUyal  Mint  of  Porit,  invraligalcd  the  nature  and  cannoution  of  w«oU  vety 

Chilo*ophicanv.     In  an  inl«««[liig  memoir  which  he  puliliiLed  en  thii  anij    ' 
0  abiiMrts.  ihnl  if  in  the  pregMrUioo  of  ordinary  itctl  nfflcioDt  cubott 
not  euleird,  tlie  itcvl  fatnird  will  only  be  in  proportion  to  Ibe  anaUily  i 
corahiued  CHtlwii;  iho  ti*\  uili   bv  iron,  only  mUrd.    The  cooling  (hen  Uki 
flaoa  ilowly,  llic  more  fuiiblc  particle*  of  ileel  wiU  tend  to  luilte  together  hi 
•eporota  diemeflna    from  ihe  portion  of  iron.    Thie  alloy  will  iMTtfora  bc| 
capable  of  developing  a  damatk,  but  ihii  dsnioA  wlU  be  while,  and  *li|;htl]r' 
tnaikcd.  Olid  Llic  nicCol  will  not  he  niKcpiiliU  of  great  haidneHi,Wcauu  it  wiU 
be  mixed  will)  iron.     If  ibr  proportion  lA  cbarcool  be  exactly  luch  oi  it  ought 
to  bo  in  order  lo  oonrctt  the  whole  of  the  iron  into  ilrvl,  i!here  will  be  only 
one  tort  of  combination ;  but  if  the  cubon  i«  a  little  in  exctx,  the  whole  of  iha 
Iron  will  in  llitiflFetplecrbeconvnUd  into  atari,  tftefward*  the  cuhonrcma 
in  the  crucible  will  cnoibinc  in  a  new  propottian  with  (ha  part  of  ibo  fl«el  abiadi 
farmed.    There  will  in  thu  com  be  (wo  dittinct  ocanpoiuub,  namely  puie  ib 
and  carburetied  eteel,  or  coit  iron.    Thc*«  two  coropounda,  at  lint  niud  i 
Aiaedlv,  wilt  tend  to  eeparale  when  the  liquid  matter  nrnaim  at  nrt. 
otnUllintion  will  then  Ibrm,  in  which  Uie  patticlei  of  ibe  two  eoni| 
wul  amng*  thcourlvta  aecarding  to  their  reipoclivo  affinity  or  ipKJAc  gnvi^ 
If  B  blade  dMde  of  Ihii  itcel  be  put  into  acidulated  water,  a  veiy  apparral 
dstnaak  will  bv  developed,  in  whicii  ibo  mite  *l«el  piirli  will  be  black,  and  thoaa 
e(  cartniretled  elorl  will  remain  wliilc  The  carUai  irrrrulnrl;  iliipotMd  in  ihi 
nela^  andforming  two  distinct  cuiDhinalians.  ii,  then,  inat  vliich  ocewiani  (hi  ^ 
doniatk;  and  it  la  ohvloua  that  the  doner  the  cooling,  (be  latter  the  veena  «f ' 
(he  damuk  riiould  be. 

"  fjuiuboso,"  sayi  M.  Bmnt,  "liaa  appaared  tomeinioneciicumetoiKtalai 
•cAan  the  *ieci,  nhuiU  an  exceeaof  carbon  woald  reader  loo  hotibi  atlaaM  ij 
have  obtuncd  excellent  rraulte  wilh  a  hundred  nan*  of  itecl,  <inc  ef  Maok*>- 
Uaok,  nnd  one  of  plumtiuo.     Hut  a  very  romatkahle  eiptriinoit  in  regard  to 
Ihe  adranlty;*  which  may  be  derirrd  froin  tl,  in  wotkins  on  a  largo  a<n)(;  i* 
Mala  kaudrtJ  ptirtt  t^  »ofi  iron,  niwf  Im  o/jiwwte-Wnct.  mtll  ai  MiUjf  at  com' 
■CN  eieej."    From  tUi  aBuowicomtftt  by  iL  BnM,  il  appuart,  tbai  ha  waa 
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VBieouliiled  with  Mr.  HnibM^  |>M«nt  prooH*  of  Mavnting  wtllttbfc  inn  Inu 
■led  if  AmIod  with  ch vcokL  dMcrfttd  at  we  T8T>  M.  Braant  emtlMiM,  *■  It 
miwl  be  tu|rpcMd  tliat  Dm  iriioU  of  the  cnbon  in—  bm  enter  iMo  eomtiiiiMMn. 
Som  i^tur  itM  bbJm  art  Ut  fnducl  ef  Ail  tamHaaSitm.  It  li  erid«Bl  Ihrni 
lli(«  tsjMrilMiit  that  it  i*  hM  ttrcewmrf,  >□  onler  to  obtain  ^trj  good  Mvd,  tn 
b^^  the  cpmti«ci  b;  eeiMntatka  w!ih  iron.  The  iron  mar  b*  Irtatcd 
immodlattW  wlili  the  imokc-Uack,  aud  ihii  woulil  grvnily  iSminiili  ihn 
vipmie  or  the  mRnnbctdK.  A  hsndred  parti  of  ilie  fllinR*  of  vrry  grey 
coBl-irou,  and  a  huodrad  MM*  of  flinilar  fiJina  previouil;  oudind,  hive  pra- 
daotd  a  km)  ef  a  fin*  AnMlt,  nit  ftt  far  Uia  aMfniTaMut*  of  brlgbt  anna ; 
il ii  reniaikabia  br  In  alailld^,  a  quatily  not  \amtm\\  \if  the  india*  >l*«l. 
Tha  iBon  carbon  the  h««I  eonlunf,  the  more  Afloalt  it  i«  to  fotg*.  Mo4t 
of  tha  (peciment  i)ial  I  have  ytr^Tfi^  hiir«  not  been  drawn  oul,  but  ol  a 
Mnpnalurs  tite  limiu  of  which  arc  ntmnely  eoofintd."  **  I  aai  convinrvil 
from  exptrimoF,  IbM  the  oilMuIar  rein  callnl  roniv*  bf  the  votkman,  which 
are  aeen  on  fine  orSmti)  bladM,  are  tb«  muli  of  the  Bianncr  of  forcicK-  " 
we  eoMent  ounnlrc*  with  drawing  the  clecl  out  lengthviM,  the  iv\m  will  be 
longitu^al;  if  we  exlrud  il  equally  in  all  direction*,  llie  dnmatk  hut  a  rrj*- 
talluio  appaaranoe.  Ifw*  render  it  wavy  in  the  two  dircetiont^  there  will  be 
shad<«  and  gradation  as  in  the  oriental  damaiL  1 1  will  not  r«|Dlra  long  trjala 
to  fraduee  anj  raritgalad  d«algn  we  dtalre." — Rrptrtoni  ^  Arti. 

HniM  ax^ained  tha  noM  appiored  modta  <X  prnwring  the  rrlebraied 
dainadcaiM.aaweBa*  IberarioiuMeelaof  ourn«wno  Ira*  caUbratcd  Driiuli 
manulkcttmn^  w»  pgmiaed  l«  the  conaidttstian  oT  inodict  dcputmtnt  «f  the 
aubicfL 

CaK-AvJninjr. — Tld*  la  a  proceu  for  convening  the  wrfnce  only  of  aiticlea 
made  of  BialUabla  trcm  into  Meet,  in  order  ilmt  lliey  miy  afterward*  receive  a 
tigh  poliih.  The  prooew  ia  eslenaivcljr  applied  to  the  pokcra,  tongi,  and 
ahoTef*  of  our  dooMMe  llf*4ralM^  and  to  on  infinite  rafitty  of  our  iron  manu- 
faelun*.  Hie  following  modr.  Tccommended  by  Mr.  Gill,  rditor  of  the  7Vnla«> 
iemt^  HrpatiUry,  ilncrvci  conlxdcncr,  from  tlic  cxtcnnve  prnctieal  knowledg* 
of  llial  gentleman  in  the  trcalmpiit  of  iron  and  itetj.  Thi*  ii  efleMed,  be  aaj'*, 
bjrlnoloiing  ih*  anlrlr*  in  nrhoiiBcrmi*  ceinpound*,  either  animal  or  ratable, 
and  cxpoaing  them  to  heal  In  close  rcwel^  until  the  ebango  i*  e«inpletcd,  and 
until  the  lurfaoe  at  linui  at  the  nrlirln  ia  converted  into  ileel.  For  tha  pur- 
po*e,  bono,  from  wliich  ihc  ammonia  boa  bern  ailractad  by  diitiOalinn  at  alilgh 
ttnpentunr,  and  which  arc  afterward*  ground  lo  b  coaric  black  powder,  arc 
cUray  uwil.  'Ho  anicle*  being  lurrounded  with  ihii  powder,  contained  in  CM- 
jron  vrucli,  ue  cxp«atd  l«  a  high  rrd  heat,  in  an  open  llte-plaoe,  forternal  lioun, 
UDlil  the  iiiiliicrt  of  the  iron  artidn  are  (iiiGcMotly  changed  to  ■led ;  when,  if 
large  enough,  (hey  may  bo  taken  out,  whilit  hot,  and  quenched  in  aaier,  or  if 
too  amall  and  numeroua,  the  whole  conUnt*  of  the  veuel,  hone-diul  and  oU, 
may  ba  nound  into  ibe  water,  hay  paits  of  the  arlkln  wUob  are  required  lo 
renain  Inm  after  thi*  operation,  may  bo  guarded  from  tha  action  of  Ih*  eatfaon, 
by  coaling  them  with  day  or  loem.  SometiioM  the  water  u  covered  with  a 
layer  of  oil,  lao  or  ibrea  Inehea  in  dcplli,  (u  prevent  tlie  rmall  iImI  article* 
from  bdng  cracked  in  qnenehing :  and  il  U  rery  convrnicnt  in  thii  ma*  lo 
have  a  wire  licee  nupnidtd  in  ibe  water,  ut  a  uroper  deptl*  bmeatli  iia  iUi&ee, 
to  aufir  the  bona  a*ha*  to  fall  through,  but  lo  delam  iho  mall  article*-  Other 
Mibttancta  are  employed  ia  caae-hardeniog;  leather,  burnt  ull  it  con  beimlrc- 
liatd,  11  conudered  a  good  WtDl!  afao  ibe  boob  and  liotni  of  oniniali,  bMled 
1>  OM  OTCB  uoiil  Ibry  can  be^tatioi  lo  a  eoana  powder;  Ibe  latter  are  prtreired 
bf  jHUMnilbt  tat  iheir  work. 

Artwiiy  Mif  TeagirnB]).— In  gMng  cka  reqttiiiu  dwree  «f  hardneaa  ta  cot- 

afatMniineniaofnMl,  twodiitinet  pttMcaaeiaM  araployedi  Ant.  hwdenfaig^ 
allamrdi  tevipcttng.  Tba  hardening  I*  e4ftotod  by  fctaiiiM  tiie  *tc«l  lo  a 
ebaimtd,  and  imniediaMy  plunging  it  uito  cold  waler ;'  by  iLit  nroocaiv  tba 
■UelMoeanaaaohardMlorHiM,  o-wni  the  edge  of  ihehatdeit  file;  Ekawiaa 
ao  biiiile  a*  to  be  utelct*  for  moot  iMirpaac%  but  paniculaHy  Ua  culling  iBrin- 
maala.    To  adif  t  ibc  ilcel  to  the  Wier,  the  MOMd  procaia,  ealbd  laiii|»*lilHi 


k movtad l«v  «^b1i i*  a  (pedM  of  anneaUngi  ora^flpi^aK.  ««^  Wjvknwn 
Uam  it, bttimg dual,  totbed^ieeof  budneMvliieltuiMMMaijlaitlape^iUkr 
piBpou  for  which  it  ii  dnqguedi  fin  in  proportiqii  u  tlii*  «djn  h  birder 
than  ii  required,  ia  it*  lialnlitv  to  break  in  lue.  ]t  if  a  reidailiaSie  fJKti  that 
the  greateit  part  of  our  oroioaiy  cutlery  ia  hardsnad  bj  a.  prfc^aa  *rhiiilii 
altboagh  i>eU  known  to  be  a  v«ty  defactiva  one,  ia  peraiited  in  from  the  foKa  of 
habit,  or  from  an  indiipoaitien  in  the  ifprkman.  to  luaJie  any  obanga  in  the  out- 
tomaryronliiie  of  azacuting  work,  in  which  the  remunerating  fpti'  are  vaiy 
low.  We  aUude  in  }MTlico]ai  to  the  practtM  (which,  we  are  iDformat),  ia  genua! 
at  Sheffield,)  of  hardening  direct  froia  the  anvil ;  that  ii,  the  artielaa  are  lurd- 
mad  wilh  ^e  acale  on  Uie  turfaca,  wbieh  is  produced  h^  Uie  act  of  forging. 
The  scale  Taries  in  thicknen,  accor^g  to  the  degree  of  best  the  ateel  receirS 
in  forging;  it  ia  alio  a  vmy  bad  conductor  of  heal,  conaequently  (he  ttanaicicio 
from  neat  b>  cold  (bj  which  the  effect  of  hardening  ia  produced)  ia  not  ao 
■uddcn  in  one  piece  of  ateel  u  in  anodier ;  and  some  are  scarcely  hardened  at 
all,  owing  to  the  temperature  of  the  watw  having  icarcely  penetrated  through 
the  Kale.  Hence,  when  such  articles  ace  aiWwarda  tempered  or  "  lowered," 
there  are  not  two  alike  in  temper  out  of  a  great  number  j  a  fact  which  can 
liardly  have  eaeaped  the  obMrvatioD  of  any  man  who  has  tbaTed  for  aereral 
jeera.  Instead,  therefore,  of  the  cnstomary  mode  of  hardening  the  blade 
direct  from  the  anvil,  it  has  been  recommended  by  an  experienced  nuumfao~ 
turer,  that  the  blades  be  paaaed  from  the  anvil  to  ih»  grmiiilone.  "  A  ^gbt 
application  of  the  stone,"  he  observes,  "  will  remove  tlui  whde  of  the  tcatle  or 
coating,  and  the  raior  will  then  be  properly  prepared  to  undei^  the  opcr^iaa 
of  haidening  with  advantage.  It  will  be  easily  ascertained  that  iteel  in'tba 
alaie  heats  in  the  fire  irith  great  regularity,  and  that  vhen  immeraed,  the 
obstacles  being  removed  to  the  imtsediateactionof  the  water  on  the  body  of  the 
ateel,  the  latter  becomea  equally  haid  from  one  extremity  to  the  other.  I<o 
thia  may  be  added,  that  as  the  lowest  possible  heat  at  which  steel  becomea  hard 
ia  indubitablv  the  beat,  the  mode  here  recommended  vrill  be  found  the  only- 
one  by  which  the  process  of  hardening  can  be  eSeoted  with  a  leas  portion  than 
ia  or  con  be  required  in  any  other  way." 

Considerable  diffioully  has  been  experienced  in  giving  to  articles  aboot  tn  be 
hardened  a  perfectly  uniform  degree  of  beat  in  an  ordinary  fin ;  and  Mia  at 
the  beat  meana  of  obviating  it  is  probably  that  which  has  been  pnblisbed  hf 
Mr.  Nicholson,  of  hii  adoption,  and  wbic&  he  had  for  some  time  previona,  for 

J'uatifiable  rea*oDB>  kept  aecret;  thia  was  to  employ  a  hath  <rf  melted  lea^ 
leated  to  moderate  redness,  and  well  stirred ;  into  this  the  piece  waa  plunged 
for  a  few  seconds,  until,  when  brought  near  to  the  taafaee,  that  part  did  not 
appear  lett  luminnu  tlun  tlie  rest.  The  piece  waa  then  speedily  stirred  in  the 
faaih,  suddenly  drawn  out,  and  plunged  into  a  large  body  of  water.  Instead  of 
employing  simple  natar  as  the  cnoluig  medium,  a  variety  of  aolta  added  to  it 
have  been  at  different  times  recommended  and  boasted  of.  Not  long  ago, 
mercury  was  cried  up,  and  just  now  it  ia  the  fashion  to  exml  a  current  of  air, 
grounded,  we  believe,  on  tbe  report  of  travellera,  that  the  sabres  of  Damaacua 
are  hardened  by  cleaving  the  north  wind  with  them.  Although  it  is  probable 
that  impTDvementa  in  the  present  mode  of  hardening  may  be  discovered,  we 
think  it  is  imptobahle  that  they  vill  be  fbund  in  that  fluid  which  ia  an  inferior 
conductor  of  beat,  and  that  cannot  be  applied  with  equal  uniformity  to  water. 

A  mode  of  tempering  inatrmncnta  of  hardened  steel  was  invented  by 
Mr.  Hartley,  in  ITSit,  for  whiuh  he  obtained  a  patent ;  and  ws  have  never  yet 
heard  of  abetter,  Mr.  Hartley's  plan  waa  to  immerse  the  artidea  in  a  batli  of 
oil,  healed  to  a  regulated  temperature,  and  measured  by  a  thermometer.  This 
was  certainly  a  very  great  improvement,  both  in  point  erf'  precision  and  diipaich, 
on  the  common  method  of  heating  the  iuBtniment  over  a  flame  till  a  sBrtaiii 
Dolour,  produced  by  a  film  of  oxide,  appears  on  its  surface.   These  eolonrs  i 


At  430"  Fah.  a  very  faint  yellow, — for  lancets. 

450*    „    a  pale  straw  colour, — for  raiora,  and  surgeons'  instrumoilB. 
470°    H    a  [uU  yellaw, — lor  penknives. 
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A  t  UW*  F»hr.  ■  brown  coloui,— IV  arinon  oai)  nliMt  fur  cuttii^  oU  iraiL 
910*    H     *  brutrii,  Miih  piiTiiIi-  itmu,— fin  axr*  alul  plana  ireni. 
A90*    „    ■  rnnitc, — for  ubif -knivn  and  Utkc  (hear*. 
AMI*    M    *  Drigiii  blap.— r<K  ■■Mill.  «iiuli  •[«Aig«,  Inut  tptinp,  »ai 
Ml  (frinp. 
A  full  bUic,  for  Anall  fiAC  uirt,  dif^cn,  &c. 
a  lUik  blue,  ir«i)[ine  on  bluck.— -b  llie  leAtsI  of  aU  ilic  gt*- 
lUtioni,  wIkii  Uii>  mtMl  iii-Mnivi  fil  inily  for  luaj  and 
|iil-tawi.  <ihxb  inuit  be  tod,  ihot  Uicir  trcdi  miy  bew 
■harpening  bv  the  file,  and  beodiag  or  "  Ktiiof." 
If  ibe  (ted  bo  lieaud  Hill  Airtli«r,  ft  bKntnot  pcrficti]' M(t  Wlienioolt  having 
« Iklok  back  Slid  llun  cdg*.  like  penknirea,  arc  to  bo  Un^rm],  ibfty  an  •giiM' 
liniM  plnrod  willi  their  uck*  in  a  piali^  of  he*  iron,  or  oB  bot  Kod ;  elhervite 
tb«T  vmild  btcomo  too  iiift  nt  ibrir  rulUitg  tig^t  b#A*f  iheir  backi  wquld  b« 
mOlcinitlT  heaidl-    It  i*  cvidcni  thot  batbi  of  oay  of  Hie  *oft  fli«ub,  wh««t 
iUbU  potnli  an  above  thoae  rM^uirtil  r«T  tenipcliiif;.  Biaj  be  aied  inalcad  of 
oil ;  niM  allop  ot  theW  mrtal*  nUgbt  ba  *o  nropDnionod  a*  to  oblaiii  poiiiU  of 
^iooat  tlio  txact  dvgrfo  ctf  bMI  required.   U  the*oMaM,h<Mniv«r,  lu  pn-ivnt 
oxidalloi,  il  vould  be  aT<a»rf  to  keep  Ui«  fluid  neUl  torrrtd  vitli  pratr,  and 
it  trotitd  be  adviuUe  Rol  to  oinil  the  iiw  of  a  therinDDMcr.     Mr.  uill,  in  tbe 
Ttdtaalvfiail  ftfjiaiilMy,  hu  recommended  MTcral  compouliona  (t<r  liatdrning 
and  IcDipering  itM^  to  ■bicli  votk  wr  iDiut  rrrvr  the  rcjJfc  for  tbc  forraulH 
Bliil  pcootfte*.     We  da  not  jiit«tt  thvin  licr*,  bucaute  th*;  an',  far  llio  ntoat 
|MRi  wpatenilf  uniuitcd  to  opecntiaiu  on  the  ptM  jkiiI«,  Bllbbiigh  tlwjr  an 
eeruinljr,  in  tnsny  mpccia,  well  deterring  the  ailMlion  at  enKineeta,    Wc  ihall, 
howovM',  avail  ountlvM  of  hit  Iniimctloii*  iii  ili«  fallosiiii;  arikl& 

0»  mlariijf  ikt  CfactTriry  of  Iuir4intd  and  Irmptrtd  SUrl  Artitk*-—"  Sawt, 
(vord-bUdb^  «tock  and  vitlch  iprJnn,  ftci,  aUob,  after  being  hnrdecied  a»d  tmi- 
prrctl.ttquirA  to  b«  ground  and  polwtod.crolhervlMi  bTighleiuiL  Iom  iheir  eloa- 
ticity  or  tprhigincm  by  time  oiierelMna,  to  at  to  *ppcai  aoA  on  bradiiig  ibroi, 
although  th(^y  uic  oi  Wd  a»  ever;  tbese  qnalitiM  ore  again  natorod  14  ibnii, 
either  by  hcatinj;  orer  a  cloar  Grr,  modo  or  cinden  urged  bv  bellowa,  or  vrer 
Che  flame  uf  buruin(;  aleohd,  or  bv  bcloaing  Ana  Id  ■  nDouJderiiiC  6n^  maile 
of  wood-tuhra  and  (inban,  to  a  Uu*  colour,  which  eolonr  nMV  citntr  ttmain, 
or  be  tvmwed  by  the  apfjtoalion  of  diluted  nwriotic  acid  wiped  oTcr  tlien." 

TiU  pariioJ  Coiuvmaa  ^/non  into  £<(«t  which  i*  often  Lha  GMe  in  the  bliilored 
ban,  owing  to  the  carbon  not  baling  pcaelnled  to  iho  uUMIr,  ii  wiualljr 
recorded  aa  a  greoit  defect ;  but  on  inonorlant  adraiiiMe  may  be  gained  tinm 
it  iQlheateelingof  ed^tooU,  wUicli,  hlr.GOl  »aysi*a>W(il*dby  Mr.Maoddpy. 
The  bar  li  «pllt  down  ila  middle  into  two  potti,  and  Ihtaa  pan*  aro  aoinelimei 
■ubdividcd;  the  inli-mat  paila  which  rcinaili  UMMiTfrted  an  then  weUed  10 
tbe  jron  of  the  tool,  k-aving  the  itoel  ntdd^  lo  fbnn  llw  miUng  edgea  of  dw 
tool. 


tAKLKi—Shtnag  lilt  HVi'fJU  cf  Can-inn  Plalet,  tntlve  inoUi  mA,  mi  Jhm 
flKe-tiglil^  Iff  an  mcA  Ip  OM  nari  iMri. 
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ISAAC  HABHSrim  CI4M.'K. 


«  rvawua  cbvci.  at  tu,\e  MtamriK.  umo  IDSO, 


Tlib  I»g«iikni>  jiiciT  of  MoikiH>iiili!p  wui  fui  iikhc  II»d  l«ro  vaiituiw*  in  iJie 
FfMuouion  of  (be  Oourl  of  ihe  l'ii|>t»  ot  Koii»:  and  «iu>  lubu-iui'iilljr  Uie 
pTopcH)  or  William  lilt  Fir*t,  King  of  tli«  Nrltii'rlaudt.  It  wai  kdI  Io 
uif-laiid  TimmIu  ill  I8-I~,  Hi  III*  (iniA  orict  oi  .^,t)O0  ^iiiiieoi.  ll  ■«  txhitilted 
al  Uw  Mu<)uiiol'  NorlliAniplon'i  folrM',  io  Mkrch  lIVIH,  li>  ibr  iii«nib<rt  nrtlw 
Rojritl  Socivl}.  u>il  ni>Dj  oilier  ili*tIiiguiHli«tl  |<nni«j.  ll  um  fitu  riiKTaTed 
(or  III*  "  JLmmIod  A'r«i><,"  uiil  >i  MW  |itr*ml(-il  la  lli*  •uUcrilwr*  ot  (ba 
Engiurfr'r  anJ  ,ViyA«NK'i  KarytlvitrJtc. 


ISAAC  HABRECHTS  CLOCK. 

IM  conitructioD  is  very  intereiting,  a*  ihoning  the  state  of  claek-mkUng 
towardi  the  close  of  the  itxteeDth  century.  It  bears  decided  proof  of  havine 
been  produced  by  manual  lahour,  without  any  other  aesistBiice  than  the  bench 
of  the  turner  and  tbe  lile.  It  had  the  ancient  motive  power;  the  pendulum 
being  a  later  invention  of  the  celebrated  Christian  Huygens,  in  1657. 

The  design  consists  of  a  toner,  divided  into  three  stories,  with  doors  of 
strongly  gill  copper,  tastefully  chased  and  ornamented,  and  supported  by  twelve 
calumna  of  strongly  ^ilc  copper.  In  front  of  the  lower  story,  within  a  square 
chamber,  Is  a  large  dial  plale,  which  moves  round  its  whole  circuit  only  onca  a 
year :  it  sliowg  also  the  date  of  the  month,  and  all  the  Catholic  feasts  and  holy 
days  ihtoughout  the  year.  In  the  centre  is  a  small  plate,  very  curiously  chased, 
representing  tbe  twelve  signi  of  the  tadiac,  with  the  sun  and  moon  pursuing 
their  course,  so  that  at  one  glance  we  may  ascertain  in  what  sign  of  the  zodiac 
they  are  at  the  time.  Witliin  this  circle  is  a  iniall  globe,  pointing  out  the 
proper  phases  and  aspects  of  the  moon ;  and  wiibiii  nil  this  are  the  fixed  stars. 
The  four  corners  of  this  chamber  are  emblematically  engraved  with  the  name* 
of  those  nations  who  have  conquered  kingdoms  at  an  early  period. 

In  front  of  the  second  story  are  the  minutes  and  minute-hand,  and  on  each 
side  are  two  silver  figures,  one  hand  of  these  figures  pointing  to  the  minutes, 
the  other  hand  being  set  in  motion  by  mechanism :  duting  the  striking  of  the 
clock,  tbe  one  ligure  turns  the  hour-glass,  as  an  emblem  of  time,  the  other 
wields  tbe  sickle  of  death.  Above  each  of  the  lilver  figures  is  a  Latio  verse  ; 
and  in  tbe  middle  uf  the  ptale  is  a  simple  yet  correctly  mathematical  represen- 
tation of  how  the  globular  form  of  the  earth  it  perceptible  to  the  eye.  Above, 
the  minute-hand  describes  a  circuit  of  21  hours,  each  half  of  the  diut-plate  con- 
taining 12  hours;  the  day  hours  being  marked  with  the  image  of  the  suu,  and 
the  hours  of  the  night  with  the  image  of  tbe  moou.  On  the  four  corners  of 
the  dial-plate  are  engraved  the  four  seasons  of  the  year. 

The  third  <tary  also  consists  of  four  divisions,  which  project  in  the  niannn 
of  a  balcony.  Round  tlie  centre  of  the  lower  division  move  the  seven  silver 
tigures  of  heathen  gods,  in  chariots:  every  deity  makes  iu  Hppeoiance  once  in 
leven  days,  exactly  in  front,  where  it  remains  for  24  hours,  when  it  is  relieved 
by  the  next ;  these  godheads  represent  the  seven  days  of  tbe  week. 

In  the  centre  of  the  second  oivision  is  an  image  of  the  Virgin,  holding  her 
son  Jeaiu  in  herarms;  two  angels  placing  crowns  and  garlands  on  her  head; 
and  during  the  performance  of  the  bells  several  angels  make  their  appearance, 
making  their  obeisance  before  the  image  of  Mary  and  the  Saviour. 

Within  the  centre  of  the  third  divison  is  a  metal  hell  pending  on  a  gilt  plate 
of  copper,  on  which  is  represented  the  judgment  day.  Round  this  plate  move 
four  silver  figures,  set  in  motion  by  mechanism,  representing  the  four  states  of 
social  life.  These  images  point  out  the  quarters  of  the  hour  by  striking  the 
bell ;  the  first  quarter  is  repreeenied  by  a  youth,  the  second  by  a  grave  citizen, 
the  third  by  a  Koman  soldier,  and  the  fourth  by  a  priest. 

In  the  fourth  division  is  a  metal  bell,  on  tbe  sides  of  which  there  are 
chambers;  on  the  left  aide  is  the  representation  of  Death,  proclaiming  the  boun 
of  day  and  niglit  by  etrikiiig  the  bell;  above  it  is  seen  a  Latin  inscription, 
from  Romans,  chapter  vii.  verse  23cl,  To  the  right  side  is  the  image  of  the 
Saviour,  stepping  forwarii,  with  the  globe  in  his  hand,  and  above  it  the  crosi. 
This  ligure  proceeds,  every  two  minutes,  in  a  slow  manner,  and  then,  for  a 
moment,  hides  itself  from  view :  above  it  it  a  Latin  verse  from  the  prophet 
Hosea,  chapter  1 3 lb. 

These  two  figures  are  of  massive  silver :  behind  the  bell  is  inscribed  the 
name  of  the  artist,  and  the  date  15S9. 

The  whole  is  covered  with  copper,  beautifully  worked  in  filagree ;  on  the  top 
is  a  cock,  which,  at  the  close  of  the  chiming,  spreads  its  wings,  and  crows. 

On  the  side  doors  are  exquisite  gilt  figures  of  the  Virtues,  with  flowers  and 
other  ornaments;  and  witliin  are  figures  of  the  Fates. 


CATALOGUE 


OF 

NEW  &  VALUABLE  PUBLICATIONS, 

BY  EMINEKT  AND  ESTEEMED  AVTllOnS, 

OK     TUB     ¥OaT     INrORTAHT     AXD     IHTERUTIXQ     >UIIJr.CTS, 

E»BEX,UCSBES    ASB    rU.USTaATS9    WXTB    BHOXAVXVOC 

riUNTKD  Foil  TIIOlMAS  KKLLY, 

PATEKNOSTEH  ROW,  LONDON. 

Ocllnred  In  Xnmban,  Pftrt*,  or  compkts,  by  bla  A«ent*  and  Buok«cll«»  In  iD  p$rtt 
lit  tbf  Britidi  Ein|>ir«.  for  IttaAj  Haoey,  tn*.  fro«a  Miy  MUilioiwl  Expeiur. 

THE    PEOPLE'S    EDITION. 

THE  AUTHORIZED  EDITION-IN  THKEKPENhV  XUMBEEtS,  OF 

THE 

SELF-INTERPHETING  FAMILY  BIBLE, 

Cbt  &Gi  an2)  ^tu  CcGitanuntEf; 

TO  wmcH  inc  inntitn, 

Aa  BxMoalTo  ZBtroiluctl»B,  CeplOBs  Xarcltta]  Mmtmrtne^m, 

UAUCIKAl.  RKAUINGt,  AMI  II.LrtIT»AI]UX> ; 

With  ui  Piad  Sairmuy  of  th«  •rmal  Book*,  and  Paraplirwe  on  tbo  mM  Obtcun 
and  ImptolBiit  PuMcri;  bIm  «n  Anal}*!)  of  tho  ConiruU.  wfUi  Eifilanator;  KotM 
and  Eiangctlcal  IUHr^oiu  at  tbo  «nd  «l  each  tiupuv. 

BY    THE    REV.    JOHN     BROWN, 

L*Tfc  miNiiTTin  or  tub  oovri^  at  ha&m*ioti>W« 

Tlkb  Edition,  bclT>9  correctly  printed  from  Ulb  OrlgliyLl,  U  piibUth«(t  with  the  apj^ro- 
1«tioa  of  the  f^oai  of  ttii-  much  csleaaod  Aotbor.— £r«  fA^ir  jJ  if cf/of iim  on  £A« 


■■ibti. lu  t^uario  «itt. <'ri  •  Juiff  i^i  Tih.    Itt  ****    .  .     „  _  . ^..   . 


c«n>i  hiie  hot 


'  T»(iL  Kri,*-(M»i ,  ■  ■ 


I  IT 


•» 


I  w Jil_'  -^ie'  p*^  I. 


TlIK  PHACTICAL  GARDENER,  AND   MODKBN 

llORIlCl'LTL'KI^Ti  In  Om  Vohme,  DM  \*%f  c>oM-1y  |>rii]|«l.  «lib  b|>nj(lt 
of  300  UlaMreliie  Wotxlcub.tralalnkig  rhe  pmcnl  imftoird  trirtrtlflr  uMitlo  cf 
nMmtIng  Iho  lUtitmi,  Fruit,  and  Flovt*  Oatdeni,  the  Grocb-liour,  IIdi^mium, 
C'onMnaior;.  *c.  By  CaaaMiN  He.  laToaii,  CM.C.H.t.,  of  DaJkrlil.  lUtra. 
Uuuudlnctolli.prtcatlf.}  and  «Ui>niih  bpccinxniof  (tiotec  Moiici>,co(Miri-d,S<l*. 
"  TUt  latmirtiiul  rrffitntt  qf  a  li/i  lirwlal  to  Iht  idiwn  </  I/oitiniUuF*  ira  mv 
praml  lo  (A*  puWif ."— VWe  Aulhor't  PrKio. 

Vlth  an  ArrKNOik,  dncriliiiijc  a  nnr  anil  Kononiral  mtthMl  «f  vrcdndnB 
waitana  IMtttiFi  ll<ai  rrmu  II  ct  Wuiir  Tsiik*  upoa  tb*  matt  ilaiflr  pbv,  wllk  eijila- 
natorj  Dlngnmt,  bc<1  Veteiit^r  lo  BuUillnEt  nov  In  iscnHful  Ofcnriou. 

0-  A  Ftnaat  ^lAii  Catalottit  it  rups^Jiy  MUittd;  and  lAf  ffMW  vlit  telr 
(kr  Htn-fy  ^  ntHIu;  again,  fai  a  />«ir  <»  tVNi,  to  iAmc  San^ln  «/*  iW  Mrtmu  lF#rA(, 
■arf  rwcwiM  Ordrn. 


KELLY'S  PRACTICAL  BUILDER'S  PRICE  BOOK  for  18^ 

Ur  SilTv  Oiiid#  ((■  tbf  VkliiHtlun  ofvll  k!ildii<rf  Arliflcpn'  M'urk;  Bicli  the  llodi-rn  : 
of  MvMuriuK.  uk]  ui  Alwtnicl  of  the  Ni-n  Building  AM  Tor  RgulMKis  the  Caarttnctloa  { 
BatliliiifnL  Bevbed  and  CatTccicfl  b;  jirw  CuIcuImUoiu  upon  ths  haMnt  VttnoaTllUBittlt 
and  Labour.  Amngcd  by  us  Archlli'd  of  FOUnaDM,  Mtlstcd  by  (crtfal  etimfna-Cd 
McuuHrig  SarroTDrt.  lUuilmcd  anil  oxeiapUflcd  by  Steel  KngraTlu);*  and  mnwinui 
Woxkutj.    Royal  8>o,  8(.  bound. 

THE  NEW  AND  IMPROVED   PRACTICAL    BUILDER, 

Mid  Worknian't  Companion.  Ily  Piitkh  Niitiiomox,  itri-iidl  bjr  Tao*.  TKIiwou*,  and 
ABtittntt;  titilblUiiR  a  full  IlOfiln*  of  tlin  nioU  >«Mnl  urf  ikUM  ■Mhoto  nanatd  I7 
AinMtci'.u  ami  Artillivn.  in  *\i  ihH  turjiiu*  DupttrliQBnti  of  Iluitdiii(.  la  3  Vahiaw*. 
Vol.  1,  riintiiiTia  (injoiMry.  Ciirpviitr*,  Joinny,  had  Calimal- MakinK.^Val.  S,  Mutourj, 
Brii-UuyiDK,  I'liitifrinif,  diuthii:.  Fuliitini;,  Olaituif.  and  lIuinbmR. — Vol.  9,  Theory  mm 
Prticllr.'1-of  tlic  Five  Ontf't*.  Gothii^  Arthiircture,  PcnptMitiis.  Projcctlun,  Frncilan*,  Dsciiaal 
AHt.biiirt:(^,  kii.,  cmn^itrhendUi^  a  ^uinmury  of  tho  Art  ofltulldinK ;  Dorr1|jUfc  Aocouala 
uf  Dullrting  Mmcrtuli,  Sticngih  of  TUnbrr,  Ccmcnu,  He,  and  a  GltsMiy  oT  Um  Txtliakal 
TcrniB  ptciillnr  Ui  cnrh  dcpanmmt.  lltiiitniMd  by  numprooi  DIuonuiM  and  Stmtl  PhtW) 
from  the  VVnrkinu  l>nHinHi>,cii|(rai«)l  by  ilir  moM  (inlnoit  Artiitt.  lit  36  l*artt|M3i.i 
and  in  Ni)t.  at  It.  phi-Ii. 


PETKlt     NICHOLSON'S      PRACTICAL      CARPENTR 

JOlKKRY.midCAIIINEr-MAKlXG.    Rovlml  by  Thi!Di;hi.o.    Being  a  .Ivw  and  CoMph 
SVHTKM  OCLlXEd,  for  the  Uw  of  WnrkioRn ;   founded  on  Ooometrieal  and  Hofcaniar 
Prill fi) lift,     aa  Nik.  at  Ii.,  or  1(1  Pana  at  :ii.,  ur  Id  boarda,  30r.)  conuWag  SO  Plolatf  Cmh 
thB  W'ifkiiiK  t>iaw]D||*, «ud  numepow  Ditmnuo). 

I1»  M  urkETiou  fiiJ  heueIcul  la  Uicu  *nriou*  i]r(4mi«iiB  Df  Kuilduv. 

PETER  NICHOLSON'S  PRACTICAL  MASONRY,  BRICK* 

LAVING,  and  t>I.A^TKHI.VO,  both  PlnJn  and  Onuiinpiiul.  Iloilxvl  by  Theimkiu. 
roitlaiiiiiiit  a  Kcw  iind  (^m|>lno  tiyMinn  of  LIKUS  tor  STlhXH  CUTTINA.rar  lli«  Uwol 
WfirkiiiKn ;  witli  lli«  Fotiitiilitin  of  Marian,  CaroanU,  (^ncreu-,  Kii. ;  tad  a  DMKtiplioa  oftl* 
vunoiin  MKIiTiHl*  (iinplDyMl.  In  SO  Nn*.  nt  If.,  iir  1(1  Part*  at  3«.,W  l»  ba«l4a,  90a.  i  «C»- 
talniiie  00  DtKrii;!!!*  ^(nl  PUlv*  mid  niiiixiroui  UiaKnuiw. 

NICHOLSON  AND  TREDGOLD'S  THEORETICAL  AN 


ritACTi'K^Al.  TBKATI^Eni,  iIiii  five  (Jill)Klil4.>f  AHCHITtUTTURE;  CoiilmlM% 
xnd  i>iii>|ilp  KiiIm  f<ir  Dmwiiiit  Hiiil  Rx-culinir  ll»in  in  lhi*|»iiv>l  My  It  :  ItiiJudlBgui  Haiu 
Dcwri]itiun  of  GOTHIC  ARClilTKCTURb.    In  36  N<w.  al  li.,  or  tj  Paiu  at  3«.  lUannftl' 
by  upnnrdf-or  100  gt«l  Eiigravinui,  cipculnl  by  ArliiU  eif  the  flnt- rate  taknt,  tadudl^ 
nummius  Dlufmuni,  &c.    Or  In  boanla,  tlU. 

DESIGNS   FOR  COTTAGE  &  VILLA  ARCHITECTURE; 

ConuiinliiK  PIhuii.  RIvMiiniii,  R«ii-iiiiiui,  Ponpsctive  Vltnra  aod  Detaila,  ftir  the  KncUiati 
(^ll»uv)  and  Vlllu?.     Dy  S.  H.  IIkook^i,  Evj.,  ArrtiilKI.     Rach  Kuwbn   ■.-anialis  Om 
D»lGn  eicrnjilifled  Kith  Plunt,  PvnjH-ctlve  Mvwt  uiil  Bpiaila,  btmaUIUty  mgravad  oa  Ttam 
Steel  Platn,  with  Dlrcrtloni  fur  BuiltlliiK,  and  the  otlniulfd  ooM  at  Dach  Mltllcc;^     87  lt»,^  1 
If.,  or  \i  Parti  at  Si.  eueh,  or  in  1  vol.  clcjtb,  30«. 

DESIGNS  FOR  PUBLIC  BUILDINGS;  c.«i*tb«TPj 

Anctlona,  PenpecUve  Vifo-i  ut.d  Detail*,  of  CUuithrt,  Chupri*.  Sdwislit  J 
Worii*.  Markrt*.  and  othrr  buildingi  ereutwl  fur  ]inbllc  pmrpoMa.     By  8.  U. 
ArddtPi-t.  Author  of  "  Onigna  for  Cottage  a»d  Villa  Arohitai-iura."    BnuiillkitJy 
no  suel  Platca.    Ten  Parb  at  3«.,  and  in  Km.  uI  1(.  eaub,  or  3Sil  In  board*. 

THE   HOUSE    DECORATOR  AND  PAINTER'S   GUIDE; 

Cuuluiuinti  a  S«tie«  iif  Dotunt  for  Uecjinitiiig  Apartment)  wtib  luu,  and  asitad  to  ll* 
inriDUi  plylivof  Archiltictuiv.  By  II.  W.  and  A.  Aanoiraittril,  Houw  l^fioonkin  lo  B» 
Higmy.     10  Pan*  a)  3*.,  in  Nm.at  Ir.  tacb,  and  Indnlti  Uurdi.SSi. 

THE    HOUSE     PAINTER,    OR    DECORATOR'S    COM- 

PAMONi  CuntainluK  a  ci>rii|>lcl«  TtVHtiio  on  Iho  Art  of  Hocjik  PalKriKO.  GitaJSiM, 
AMI  Uahhi.imu  j  iocluiliriK  tbi^  Otiutn  iif  Coloar,  tliv  I.«m  of  lltirBiualouB  CoIkiuIbiC,  T 
MaiiufaL'turvof  Piinumtit,  Oil(,  Vnmiiliiv,  Af.    By  W.  N.  UiniiiMH,  K*^    In  10  Turlx  1 
juid  in  Ko*.  al  Ii.,  at  iu  board*,  3^.  Each  NambM  la  •oco«D)auut<l  by  AV  actual  ari 
HaKM-umaH  ukaibihu.  ua  hakbubg. 


najsiaa, 


PRINTED  FOB  T.  KSILT,  PATS&MOSTER  ROW.  LONDON. 


POLIO  AlfTHORIZED  KDITION. 

THE    REV.  JOHN    BROWNS    SKLF- tNTERPRETING 

PAMILT   ntBI.R. 


bt UHO  Mjwin  trt-  unlwmin  I  _ 
kf  In  ilH  N°r«  ini  tihM  Mm  <f 


"iiia1li*i«-f 

ildeUd  In  fl7  Double  ITutabcn,  prtee  (trf.  mrb  }(smb«r,  or  In  Pen*  at  3*.,  jirtoUd  wilh  « 
lust  oliv  Typo,  «n  fliio  Domf  Pbjmt,  (wbnlllAcd  wllb  aunMnHia  bfwi*tful  Sual  Biip^Tt)4l^< 
■  Family  Ri-ifMvr,  te.,  IbrminK  l)ii<  in>»t  *l*]pMI  Itluttnitnl  RuoUy  Bible  ertt  ]iubU«bM. 

si'EciMEN  OF  TYPB.      "  Iq  tHc  beginning  Grod  created 
the  heaven  and  the  earth." 

THE  OXFORD  ENCYCLOPAEDIA ;  Of  «  Dkita«y  of  Am.  Sd«e«s 

iinda«n«nil  Lilnslitre.  Br  J.  A.SravAkfT,  H.A^ud  C.  Bcni.at,Bw|.  TlikooinerrlMn*lT» 
BDcycIupwdia  i*  nmlW  prinM  iii  4U>.,  anil  imbliihrd  iii  ■■arU  u  3i.  oadi,  tito  l»  Nsl  u  Ori-f 
eanUluliic>UBngTaT>nff*,iiirJudln|{  iiunionxifiDlotinuiiiilcc.  TliKHhola  rniTain«7  Ini>ip4<0a 
Toll.,  wMh  Tolime  cunuialn^  moratfaui  duubl*  itif  qunnUtyoruuUi'r  llmu  inj  bmicr  work. 

TLEETWOOD'S  LIFE  OF  CHRIST.  c«.»*«JH«ion.id4w.. «.»««, 

un  u-L'iinic  >ni|  unit  end  lllitocy  of  oorGlorloui  ItfdcciiMr,  fhim  hit  Blnk  to  bit  AMtaakn'f 
into  Hcuivn,  iliff  LivM  if  tlic  AfMlet  slid  Eimne«liiU,  nilti  KUbop  PoTMoa't  Kvideoco 
Ui«  Cliriiiliiin  Rrtiiiiiiii,  Dr.  llnddiiil;*'*  Ivfrnrn  nf  Cliriiliimity,  &e.    19  PwU  mi  fo.,  ol 
63  IfiM-  ■)  M.  Mdi,  pmbtllith*d  witb  ourii  uii  t>i''>-l  Ki>i,-nivln|[t. 

•.*  Thi« muoh-eMsKned Work !* al-o pubh.i  ^VEL5H  LANf)t;AOB,inParU4tS«., 

and  Kut.  at  tiJ.  cuJi. 

KELLY'S  NEW  SYSTEM  of  UNIVERSAL  GEOGRAPHY, 

Hditvd  by  Thoma*  Barti.ett,  K*i|.,  ■■(■ni).r<')»in>liii)[  ait  Authentic  HIttur7  ami  Rntprtaiatng 
DcM^Uon  at  tUc  WORLD  AKD  ITS  INilABITANTi,  wltli  an  acctninl  of  Uif  BuipIrM, 
KiBfiiiMM.  Itp))ublif>,  Colcoilci,  lee.  kfL,  of  (Jm  toyk  aucibut  olTisioifB  or  thi  •roxi.n, 
M««UuortIint»-<ri;L-iiFnIDl(Uon  vhlcb  biduiU*  AL'STKAL-A8IA  and  POLV.VKSIA, 
radar  Iho  nodcra  Dcilgnalion of  OCRAHICA,  Ibrrah^  a  ComplMe  Syalcnof  Uxi* aH«Ab, 
OKKnaniv;  MobgdylnH  the  jDtaeainltilhallNMbMainaiirbj  ib>  moil  eolabraiml  Ifarl- 
ICalort  and  TniTrllen,  fraiaC«LtrMin»  to  thow«MMiini(,lnclurflni[llM>M  of  ROBS,  PARRY, 
FRANKUX.  BACK.  CLAPPBRTON,  UKXHAll,  DAVID:iQ.V,  and  o^im.  WUk 
lHrHaDCCTT>at  ('UArTitB4<n  Aairouutsy.  Th«  D*ni*n>i»  PlatM  am  en)p«*«4  <(nl>wel,i 
a  «pt  of  Mh)m  eorracUy  Arawn  b;  Auzabosk  Pih&ut,  li.OJ.  lo  Partial  If-itaiit*., 
and  in  No>.  at  Sd.  M«lt- 

HUME'S   STANDARD   HISTORY   OF  ENGLAND,  p».i, 

«arliatt  Vtrtad  of  oalheutic  Haoord;  vltb  a    CUNTIHUATJUN  U>  Um  IWp  ot  Qoawl 
Victoria.    llWtnUil  faj  MsUy  ll»li>Md  iitMl  Esf mta^.    By  Hs'box  Cluuc,  Btq.    la 
Pwrtt  at  It.,  and  Mo*,  at  Od.  Mch ;  fomlotf  TbrM  VolnnM*.  4cu. 

KELLY'S  HISTORY  OF  THE  FRENCH  REVOLUTION, 

And  tlu  WARS  ]ii«dueod  by  thai  BrMl,  totb*  l>ciwtUUuii  of  Ili«crD«)i«nii  U  St.  llalenai 
voiic-ludlng  wilt)  an  A«muiu  of  hla  IDnatt.  Dnlb,  aad  Ponanl,  wilh  iiumeruiit  Ru^tiLiia^. 
V}  PHrM,  In  4lo.,  at  Si., or  ISO  Vot.  al  Sd. 

KELLY'S  BATTLE  OF  WATERLOO ;  Wiu.  Bi.«,.fUo.i  Sk-r^b-  of 

IheDukeofWriUugtonandothtrt  VattTliM>H«ro«a.  CoMpll*il  f^m  Offidal  Doninwaia,  and 
jllutttattd  by  Bngratln^-).  t3  Noa.  at  (U.,  or  tn  T  Pan>.at3«.inr  in  one  (to.  tuI.,  bd*.,2l<. 

BARCLAY'S  COMPLETE  &  UNIVERSAL  DICTIONARY. 

f.iilurevd  and  )nipnn*d,4lo.  Edllloai  imnprtliDmllac  a  PHoMOiTSCitru  Iiil-iiosakt  -,  aa 
Kfril>im»nf  lllfton',Otvgn|)hT,tho  PopolaUnn  iKvordinii  W  tin  hut  Conaof , £e.  EniMli 
wirti  vl«w<a/Cltlc«,  HajHor  tbc  t;nif«iM,Ac.     1m  Partial  Ii-om*. 

LAWRENCE'S    COMPLETE    FAHUIER     AND    BRITIS 

t<ri)RTSMAK  :  Cunlnini^a  tfrtcmatlr  Inquiry  lulu  lUt  ^mrtan  mat  Anlnal  Econooiy  i 
iliHt  iHibla  anlnal  Ihr  Hone,  aud  etiry  Iti-um  lo  aUeb  be  I*  Uable )  wUh  aU  IIm  \a>fr»r 
mvnt*  In  the  Vttolnary  Art;  lUoimtcd  with  tba  woK  t<t«»T>lut  Hmw*  •nit  Itofe  of  i 
Day  i  the  laii  Oanw  A«(,  fcc.    lu  Pari*,  ia  Aio,,  at !«.,  aad  Mo*,  at  W.  mek. 


NEW  AND  VALUABLE  PUBUCATIOHS, 


I 


LAS 


MATTHEW  HENRY'S  FAMITiY  IJIBLE  ;  a i«i.d«Mu.  Mi»  vd< 

»<in)Mi1[i>1int  wtthmnorrou'iStcrl  Eiii;nivingi,irith  KoUa  vhI  AtmntaUoiu, rmfulty  khcMj 
anil  HniiiivlclnCOSConnA.VCE,  br  Rev.  T.  Snitll.    IO$  No*,  tl  OA,  and  In  P«Tt«Ma>. 
■,•  Tli*>  llwkiof  iliit  AinKTvphn.  wiih  Kunming*,  lultablo  to  bloil  ap  wilfa  tkii  or  U17  of  111* 
Pobo  BiUi-t.    Prit*.  tBii*il,  lli.,Qr23  Hoi-MOd. 

A  NEW  AND   complex:?   CONCORDANCE    TO    THE 

HOLY  BCRIPTURE^.  Tli*  mott  forrcct  FAHitm  tror  puUiibed.  Veriflnl  and  pnmi  b; 
Iho  Rnv.  T-  TtHiTii.  1)  TTirtJ-  Ht  44.,  or  3G  Vih.  tt  Bd.,  or  tn  dotli,  30f.  la  Qiuito  ud 
Ortuvii  to  tuil  tUn  FonicuLriice  uf  mdy  rcren^cc. 

BUKKITT  ON   THE  NEW   TESTAMENT,    a  ^lendid  Bdiu. 

thli  vsluabic  Work,  with  cli^Kanl  6l«vl  Enm'iniri;  printed  Ca  Sogtl  i^nrto,  ench  Book 
omomcnlnt  wllb  nil  ptcsnnt  VroiHl>«:ut  Initial  Lriter,ln40  Parli  iali,,et  la  Nm.  kliid. 

BROWN-S  DICTIONARY   OF  THE  HOLY  BIBLE;  p^n, 

■  compIoUCotniHrndliiuiof  S<.-ri)ilBnt  Hlitory,  Cbronnlnvy,  And  Dlrinily  1  ui  oiMlrtlr  X*a 
Bdltkm.  ciml^illy  [vruixt  aiiil  convn:t«d  by  tho  lt<:T.  T.  Smith.     !□  4te-,  with  bhi 
r.u^Tftrlng*.  in  S  Part*  at  Sf ,  or  64  Hot.  at  Gil. 

Tlie  nlunbU  COIfCORDAKCB  taiMAe  to  acMmptuiy  thii  Work,  i>  6  Part*,  or  30  Koa. 

THE  EXPL.VNATORY  FAMILY  BIBLE :    c«nui.,i«,  a,. 

Tvil.  or  (lii^  Olil  u'til  tfi-y  1Vil»ini>»t>.  villi  Pnii-Ur'al  Oli«irT*llni»  on  rivrr  OwptFr,      _ 
Hftnciuul  Refermccg.  mIvcIihI  (rum  th*  H'Htln^  nf  Untllicv  lltairy,  Bnnrn,  Dodilridm 
Clarke,  9<'ot%  and  olher  eiuinvnt  Dlvliim;  with  tlifi  A ixx^rypliu  nt  luvr-     WaitnXtd  bj 
ctti:ant  Eni;nivlng>.  rn<m  PiiintliiKi  ut  tli«  inott  Mninent  Artiits.    CoDijiletal  tn  43  ~ 
priL-c  1 1. ,  forming  one  hambonw  4to.  voltntiu. 

KELLY'S  MODERN  and  COMPLETE  GENERAL  ATLA 

Including  the  mott  r«n.-nt  BoundnriM  and  Di>[Ri'in<of  erny  knawn  Coanlry  la  tho  Woi  _ 
wllh  Ilic  New  l'Brtltlr)n<  of  CuiiItnentJil  Europe  iiid  South  America,  the  UtcM  Dfaemutn  te 
Mic  Arelie  Sen,  Central  .^Irien.  Aiiitml-Aill,lc(^..lii  (01liipi,eanilnielcd,ilni«n,ud  onKnimt 
on  *tcel.  by  A.  finbLAT,  iiionilier  of  ilic  U.G.S.  In  <j  Pnrli.  >l  :^.(W.,or  bound  In  cloth,  93(. 

THE  EVANGELICAL  LIFE    OF  CHRIST.     iN.biu«d  nuUr  the 

r.x]i'«>  ■Bntilon  of  tbe  RL  Rer.  Dr.  Bnmicun,  V.A.,  London ;  Bi.  Bo*.  Dr.  llBmiT,  Areb- 
bi.hop of  Dublin;  Itt.  Uei.  Dr.  Pilennn.V.A.;  Rl.  Rn.  Dr.  Pcniwiek;  Iter.  O.  J.  Crookoi 
unil  p»tnmitHl  by  mott  of  the  other  Ulibo|ii  and  Catholic  Clorfy  in  lb*  Unitad  K  lri|  I  nrnr 
Thfi  Llfb.  Iliicliiiis,  and  Sudbrlni^i  ol  our  Ij^nl  Jeiua  Cbritt.  fu  nKM4*d  Vt  th*  Pour  Btim^ 
liiUi  with  Rtiituiiittoty  IiIiitn,.Vo.,bv  Hew  U.  RcrtER.  II  I>»rt«  in  4t0.  at 3*., or 44  iraa.UW. 

RIVERS'  ROMAN  CATHOLIC  MANUAL;  or p.*«i  i«tn«tUN- 

upon  the  Creed,  Cununandmciit*,  flaentrncnt*.  Uird'a  I^ywr,  Ac.    Saactiotiad  bf  the 
Uiiltoiw  and  Clcrg7.    S3  Mu«.  at  &L,  or  1 1 1.  <!'f.  bill. 

DR.  DICKSON'S  LIVE-STOCK  AND  CATTLE-KEEPER' 

GDIDR:    Or  Imiinved  Syitcm  of  LIvt-Siock  and  Cattle  ManaffMnnil:  with  the 
liroullrnl  Iln|l^>vj'mem•,  Innilitngall  SurtaorLlTft-StDck,  ftc.  In  tt  n«a. Ml  SdL,  or  31  I*arO 
bISj.;  alMiiii  I'.ir'i,  with  the  HlalMRoIourDd  froin  Katoro.at  2*  QX*nch,fanUAc9Tola^4Ui. 

BUFFON'S  NATURAL  HISTORY,  Q^^»nir,ni^^:  mn^wzmmf,^ 

corrcoltil  and  Inqiravcd ;  oentalaJnii  tho  recent  Dltnnertei  et  emtnmt  ICaturalida. 
■ted.,uriaPait(.ln4to.,  M  4/.,  wtUi  eolotited  Plnici;  kIm>  with  th«Platea 
each  Ko.,  or  Sr.  t«cli  Part 

CULPEPER'S  HERBAL.  Tb  which  ar.  added,  hb  EXOLIiSH  THVPICI 
ENLARGBD,  lud  Kt?  ta  Phjilc  i  alH>  Fifty  dioio*  Utcclpti  IVuni  tbc  Anthor'a  UsI  Le(nu>y 
to  I'll  Wife ;  a  Lift  of  D)Ma*M,  fe«.  With  oolnuTcd  Ploiat  oT  Uorbt.  Planti,  ix.  \0  IVrti, 
In  4to.,  at  2«.,  or  4U  Km.  at  Bd  I  or  \a  board*.  91*. 

A   NEW  AND  COMPREHENSIVE   GAZETFEER; 

Delineation  of  tbn  pntsnt  8tat«  vf  the  World,  from  the  mott  rtcrnt  AulJHelUet,  ■ 
AlfAiboUeal  Onl«r,  Hiul  i.i)ii>liIat>n|[M*ytlaiiriKlic  JJiftMiutty  ^  OM^n^ftAy.  By  Uvi.il. 
Wiuuirr,  H.A.  lllu'iRiti'd  by  Mujif,  and  Vjrwt, «ni;niTod  ttom  the  Ulait  OteMvutkw*  ■ 
Drawloitx  of  Uoflem  Trxvellnn.  In  l>Hrt>,  each  einbrllitlwd  with  a  410.  Map^  mttnr^i  •■ 
KlocI,  anil  a  View  nl'tinnu  nieiri'poUian  City  or  remarkubie  Hari*.  I'rici^Ii.  *>ih  (iliiia  )la]M| 
or,  with  rotuirred  HajM,  St.  ai.  L'o<a|<leted  la  41  Parti,OT  Bj  No*,  at  Ii.jr<>r«U(i|[  r>>tlf.  tw^, 
laoniE  Voluni»,  royal  flvo.     A  Snpplenieauuy  Volume  te  addod ,  oomlg||MiMkl^^l^HI 
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THE   ENGINEERS  Sc   MECHANICS'  ENCYCLOPAEDIA. 

A  Itir|irinl,  Milb  iiinrli  kililltionnl  icwtlcf,  ot  UiIk  uvfal  Bad  popuUr  Werk  ;  Comprchcndlnft 
PnKlical  lUatlrntloM  ot  ttie  Mncliiiienr  luid  ProcanM  oaploycd  in  ererj  OiiertpUoa  uf 
HmulMlare.  WttkniiwaRUorsOfW  WoodSaaniTln«i.  ^Lokh  HBnK>T,Ci*ll  Kagiiwor  j 
BdlurorUiftHiitoryorUiaSttMn  Kn^no,  and  Journal  of  PMant  Iiiivntluat.  Th«  Wood-«uU 
•n  intMBpenMl  wUk  tho  dMcrlpUvi  Lott«r-|)f««i.  BviuUfiiJIr  prlnud,  in  Tvo  Vol*.  9vo., 
doUi  beardi,  9(k.  or  10  PotO,  tt  ti. 

THE   NEW   TABLET  OF  MEMOKY  :    or.  a.n.nkk  .r  r^-aai. 

B«4bU)  with  the  DUM  of  UranUoiu  Md  DUoorarlM  lo  tbo  Art*  aad  8al*a«t|  and 
Blogrkphkil  ir«tlm  ct  Um  nuMt  dMhiKnlilisd  Fanuu  of  •vorr  Ag« ;  ftinUif  •  oonpleM 

a~  [toBB  of  tTnlim*]  Hlttory.    ByT.  Birtlbtt,  Ibq.    Ib  S  Parte  alSi.!  and  In  N«a.  u 
ettch ;  Jbrniing  Om  hBadsomc  Ht o,  Voiunc,  itliutraud  bjr  nuBMno*  BMd  BngiBrlng*. 

GALLOWAY  &  HEBERT'S  HISTORY  OF  THE  STEAM 

KNOIN'K;  coiiuiiiinK  tiemrtpUmtii  ot  the  improMd  Botlen,  tha  Uaehini^ry  nwd  tn  Slcani 
HaiiKBtlon,  tttaain  Carrluo*,  «a  tiie  Nature  at  Utaua  add  «Uier  KlMlie  Vapoun,  Ac; 
dhumiadbr  apManbofSifi)  Vood-cobL    0  lNirtiBt^o«30Ko«.  at6rf.;  or  lS>.board«. 

WALKER'S  CRITICAL  PRONOUNCING  DICTIONARY 

To  ithkh  an  preftitd,  tht  Printlplo*  ot  BugUili  Pronuncutioi,  A:i:.    :U  So*,  at  (l>f. 

FLOWERS  OF  LITERATURE;   or elegant F.xTHA<rTO,M!ws«!f«. 

Ih*  tnott  <«l«braiad  Writurt  of  all  aK»i  in  Pro*c  and  Vi-rw.  Eiol>«lli>l>o>l  ■llli  Portrait*  nnd 
Aulcfraptu  of  the  mod  (nlwnit  Utmiy  CbancMn.    lU  Parte  al  St.,  «r  41)  No*.  U  Od.  <acb 

VOYAGES  AND  TRAVELS,  sdcttod fto*  the  mort  miKnwWiw ""iBrtort 

and  Trnnltcn,  (tmi  tho  Da]r>  of  ITotniabiu  to  IIm  lal«  Vvjvgn  of  Captain*  Parr;,  Km*,  Hack, 
Bod  •Mhon,  Ibclr  Pratctm  and  I>lM»icri«e  In  all  part*  of  Uiu  World.  Dj  C.  KUAir,  B*qi 
90  KoL  at  Gd.,  er  0  PaiU  at  If. 

THE  LIFE  OF  NAPOLEON  BUONAPARTE,  A»d  i.i,tot,or 

Wan  of  EurO|i(' ;  ini'lodliiit  aa  Anuuat  or  b1>  MwL>  nf  life  at  St.  litU-iio,  liU  Illniat,  0«atkj 
Paiiunil,  undlliullntcniMiitin  P«rli.    In  9&  Part*,  at  1>. 

THE  PUBLIC  &  PRIVATE  LIFE  of  KING  GEORGE  ill.,' 

Our bl«  MMft  Qracloa*  Sonrdgn.  Ily  Roaaar  )tui»ii,  Bi>|.  11  Part*,  (a  410.,  wliti  luanr 
rUlM,  U  S«s  or  'Kl  Ko*.  Bl  (kC 

MEMOIRS  OF  GEORGE  lY.,  D.*cri|>UT*oftl>.morilnt«n.ttiw8««««rUa 
Pri>s["aii'IPubUcUre.8yB.IltJtHU,Esq.  iaParUatX*.,or40Nca.alCiJ.;  oriVoli.U*.,M«. 

MEMOIRS  OF  THE  LATE  QUEEN   CAROLINE,  rn.«  i.or 

lofmoy  to  hor  Death,  Funeial,  ttc.  II7  Romut  HDian,  Uw].  II  Par1*al3i.,eirOl5XiN.  at 
ttil ;  nukliig  (wo  Hto.  Voluinoh 

THE  TRIAL  OF   QUEEN   CAROLINE,  Printr^  «rw;«  fto« 

Ofltdal  Joutna]*  of  Uio  IIoiHa  of  Forr*.    10  Part*,  or  60  Km.,  b)m  la  S  vohima*. 
*,*  Tliea*  work*  ate  lUutnital  bj  V/jvnW*  enlotint«d  lik4tolisa  o(  iko  ChtmgKn  Mlie«nltil 

tlio**  BntMtunau  ortol*. 

MEMOIRS  OP  TIER  LATE  ROYAL  HIGHNESS  PRINCESS 

ClIAItLOTTB  ;  lodudlng  a  iBikilr  ot  molt  Isiorattliif  AiwmMw  of  lUa  amiahl*  IVJacaa. 
0  PartJ  at  3f .,  or  'M  Nok  at  lU. 

THE  YOUNG  WOMAN'S  COMPANION;  OrXewF«»al*Ia.ln«T.or 
and  Guide  to  Domostk  UapplnoM;  bcln;  an  rpttomc  ofall  llio  aDqulr«nent*iwaa«H>rj  Wlum 
the  Ibnak  chancier  In  eiory  cIum  of  lift.    XS  Km.  at  Od.,  or  lOt.  IM.  bomd. 

HENDERSON'S    DOMESTIC    COOKERY;    a..-i  ii.,«Arcpert 

Inttructori   witli  Uio  Art  of  Cinlug;,  iU«<Irat«l  lij  H   EnuTaiinini    Ulb  of  fan, 
lit  .'(o*.at(iif.,or  I2i.liuund. 

YOUNG    MAN'S    COMPANION;    a^  Booh  •*  oo««ri  Kno«; 

Inpr«T«d*Ml«Blat8ad.  l}yT.UAiiT;.nT,  B*i|.  M  NtaLoKkf.,  or  Par<*al«*.i  IVol.hU., 

BUCHANS  DOMESTIC  MEDICINE;  or.i>«u«o.u.,Pror«iiu; 

Boil  i,:ure  al  DLiuiM,  by  RrglBiM  and  Slinjik-  Mcdlclea.  lacladln^  (Im  Author'*  Aitvlcv  10 
»0lUir*t let. Ik.    TowklditenppcndQl,  the  Lllle»f  COIt.NAKU.  la 33 Ko*. al (R 
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BUNYAN'S    PILGRIM'S   PROGRESS,  wiu.  Ko,«  mj  et. 

ItoflcMtnni,  hf  Mawin  nnd  olh«r  emlnnit  nulhon.    A  nrw  uid  inprorMl  EditlaB, 
InteraMlnit  AltW'riol  M«p.«>il  othL-r  Imtuillul  illaMrmllaiii;  ■n4  the  LUe of  (br  jtvtlwffll 
•4  Nm.  »I  Oc^    To  nhirh  ini  adclod,  BUNYAITS  DIVINB  BHBLEUB  aiid  VISlONSfl 
Km.,  wUeb  ma;  be  had  irpanltl;  or  iagtthar,  •■  Uia  option  of  PsitliHtt*. 

•«■  AUnmaThehiiil,  BUKYATHHOLY  WAR,ral4  1>a».kt&i 

BUNYAN'S  SELECT  WORKS.   vi7..—n<.^',&^.in/t«.ri 

Thu  HtmVTitg  Fmhiian—Solomm't  J'finpl' S]^rituatUfJ~Tbr  Witter  tf  L^t~- Uarrm 
lyte—Comi  and  WrUimt  Ut  Jtnit — Oraet  AU>andlBg,liA.    9i  No*.  ■■  flri..  uBllors 

THE  PEARL  OF  GREAT  PRICE;   inoiudinB me  (>»«». -ni]* of 

CbrlM:  ■]M,Th«Ih>]ier«r'kOuli1eDChala,«:Cablnetori*irvLt.    Bj  H«t.  W.Dtbr.    To' 
I«MU«d,tfa»Chr{M]«iiSaldiar,orIlM>()nl*k«Dl>7tt(onn.  By  lUr.T.  UTATaoR.  S4  N««. 

HOURS  OF  DEVOTION;  OR  THE  CHRISTIAN'S  C 

COUfAMON.  A  tk-rlMur  MitlilHiiAn.  on  tlic  Holy  Scrlptuna.  Intcmtod  Tor  the 
Hdl8ca:lna  ainl  Imiirnviiinn)!  of  dm  Mi-iiihvni  at  the  CluUUaa  Chunk.  Tnoolatcd 
Qtrmiataf  tlir  Ri-t.  J.  P. Tikdb,  D.D.    fi  V»rUMii.,orU  KM.MIU^i  or  tn  boudt, 

THE  GOLDEK  TREASURY  FOR  THE  CHILDREN 

GOD,  CnnlalnlDg  a  Hclllittion  for  etvrv  Momlni;  and  Enuing  ttroustiiMt  the  Vaar. 
C.  K.  V.  BoutrzET.  A  uvw  Fjlitluii,  m'lwd  anil  comxUd fron  Uw  Original,  ai  Kmi 

HERVEY'S    DIALOGUES    AND    LEITERS;    or  Taa«,K 

AHfjinio;  being  I  Scrtea  Ot  DlatoKiio*  ami  lx'tl«  on  tho  moat  Imporlut  Bob^ccfai  of 
Gospel,     40  Nm.  nt  tU. 

HERVEY'8  MEDITATIONS   AND  CONTEMPLATION 

WKh  Life  DTtbn  Author,  and  hl>  Pniianl  Strnion,  by  Bft.  W.  Romaixb.  A-M.  16  Ho*,  it 

NEW  MANUAL  OF   DEVOTION,  con-rting  of  p«y.r.  ««i  o«««7 

Dnintion.fur  Psuiilin  nod  PiUntc  PnvioiiDpiminottOwMiuiH;  (o«hkbitadiM,ncxi«t 
liiipurtiint.'L-oraRBljgloiuUb.  »;' W.MHt.«oTi<,C«q.  S8  Flca.atfl^,wlib  Ufe  of  Ike 

THE  CHRISTIAN'S  PATTERN;  oraT««tfae«ith.i«it.ti- 

TramUtsd  Oom  tho  Lathi  eJThomati  l:Bini>Is,b]raBaKavSTANnorK,D.D.    SB  Ifi 

BAXTER'S  SAINTS'  KVEULASTING  REST;  or.T.«u«,^ 

Blnwd  suteof  the  SdnU  in  tliclr  Enjo/sMmt  ofGoil  in  !!»•■«■ ;  to  wUA  *x*  aMad, "  A 
TOTtiK  L'i>oo3iTmTMD,"aiul"Ko«OKMavai,''wlthDyUi8Tlioii«IU*,ltc.    >T  Hof.il 

THE  MESSIAH;    a  BaenA  Ptxan.  FromtlicG«nDaa  orP-KLOPCTOCt.  S4  Iiraa.Bl 

Dd.  WATTS'S  PSALMS,  HYMNS.  AND  SPIRITUALSON 

VtTj  large  Print.    IB  Hot,  at  fid.  aach. 

WATTSS  IMPROVEMENT  OF  THE  MIND.    idii«.uu 
DR.  WATTS'S  WORLD  TO  COME;   or  Di.a>«M.  «  u..  t^ 

Sorroin  of  Dcpurtvl  I^uuIb  at  DpKih.     10  \o«.  at  (U. 

DR.  BLAIR'S  SERMONS,  CoMpriudlnonol«g«lwiidMweMJumr,n>j«I 
33  Noo.  at  flrf. 

RUSSELL'S   SEVEN   SERMONS,  oo  iho  unpaido-hto  Bi>  ag«iM 

Boljr  Ghott,  Act  &«•    90  Hon.  el  lU. 

THE    HISTORY    OF    THE    MISSIONARY    SOCIETIE 

containing  Acoounti  of  the  Voj  ii^t»,Tr»Tcls  *  Uboura.  of  llio  rarioua  lll«lo«Mrtn>  hi  A 
pan*afthctiRNu.blcQtobc.    Uy  Rn.T. BittTM.    Toalilehhadilcd.wilMcntfiuKi 
of  lb*  *ui-eeu  attcndltig  thai  mUoH  and  paeertftag  HImImht.  tho  Ibb>  Bot.  J.  Wiluaiin 
who  wHii  cratUy  inuntrftft  b;  Uu  natlvoi  of  Brmmmfn.    60  ]>o«.  ai  IM.,  nr  13  Pnrtt  at  Ik 

MRS.  ROWE'S  LE'lTERS  ON  FRIENDSHIP  IN  DEATH; 

with  LMIcn,  Moral  and  HntrrtaltOng,  fee.    *iHc«.Bl6d. 
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PRINTED  FOR  T.  KBLLV,  PATERNOSTER  ROW,  LONDON.  ? 

BURKITT'S  FAMILY  PRAYER  BOOK;   o,.B<K*<.rc«mmonPr.y«. 

bntuiifiillv  priaicd  In  ■  luse  cUar  tTpo,  Mtb  KoU*  wid  lltMtntlotu,  irlUi  tha  Sew  V<ir«kin 
uf  Uit  Pwliii*.    !IU  No*,  at  Qd.,  or  bound,  lfi>. 

BFECIUE>(  OP  TYPB. 

"  I  will  arise,  and  go  to  my  father." 

VILLAGE  SERMONS  ;  Or  Sbun  uut  PiiJn  UUeouna,  fur  tbo  Vto  of  FuiiEI!<«, 
Boboot^aad  Rellgioiu  Soclniet.  By  the  BsT.OB<iiia»  Buudmh,  lataSccn^rjIoiItu  l^uilim 
UlialoMty  Soclctr,  ice.  With  ui  Intonutliiy  Llfn  of  llio  AuUior.  A  Nc«  KJltiou.  ^  toU. 
in  1.    In  30  Ko«.  M  6<t.,  or  In  IVrt*  M  lit 

LECTURES  ON  THK  PILGRIMS  PROGRESS,  »o»«..«i «. • 

CoiDjiuiion  to  tliMt  uiiircnullj-admltvd  Bouk-  By  th«  Itot.  W.  Oukss):,  M^,  late  Iktitvr  uf 
St.  <!l*moiil  DaBM.    18  Noi.  bi  (U. 

THE   DEATH    OF   ABEL;    io«hleb»n!>ddad,TheDMtbarc*lii,Tli«LUbof 

MACOOWAN'S    DIALOGUES   OF  DEVILS,  On  uw  «i«,  Tio- 

ulilcli  abound  In  Hip  World.  lc«.    2SN«*.  UIM. 

THE  RUIN  OF  ROME,  Or  BipoilUf n  ufm  Oie  »lioIo  BafolnUon :  *li<>*iuit 
till'  Poultb  IhliKlO"  *liall  dtJCHj,  and  bo  uiKrly  dMtnyad  bornr*  Uio  Kiid  or  (Il«  WurM. 
U  5ot.  lit  fSd. 

DRELINCOURT'S    CHRISTIAN'S   DEFENCE  AGAINST 

THB   PKARS  OP  DRATH.    Wlih  Haioniaili)  nildcc  how  to  di«  H«U.    M  Hoa.  U  9d-i 

iiicludinii  au  Accuiiiit  uf  lliu  Aj)|>aritinn  of  Mn.  Vtat. 

JENKS'S  FAMILY   DEVOTIONS;   or. ivy.„ «d  omc- a* dwiUou 

fur  Famllira.  Tti  wbloli  are  added,  the  Great  Important  of  a  tl«U||loiU  lilt,  bf  fT.  HUr 
MfttM,  E^.,  irtlli  lk#  Lib  of  that  cuudlcnt  Auibor.    M  Not.  at  OA 

STURM'S   REFLECTIONS  on  ii»  w«fc.  .r  o«d, m  Kaun* .«i  Prmdau., 

lor  eiery  Day  In  the  Yiar.    34  Km.  U  Oit 

BHOWN'S  CHIUSTIAN  JOURNAL;   H.i..KU.Uod]t.tio.oomBptin«, 

Summer,  lluieit.  Winter,  and  tbo  Babtwih-Day.     17  No>.  at  tlif. 

DODDRIDGE'S  RISE  AND  PROGRESS  OF  RELIGION 

IX  TUB  SOULj  Willi  l)i«  Ufi:  of  Colonel  Gnrttlntr.    31  Kc«.al«<f. 

SMITH'S  LAST  GREAT  ASSIZE,   orot-Mi  Jobu<o,inBi>tM*e»ur«>, 

lncludlnglhe"8UBPHtiRDfl  TR\T,- let.    Sr  Na*.atGd. 

THE   NEW    WHOLE    DUTY    OF   MAN;    containm,  lu  PaiUi  m 

wall  m  i>iacUc*  <4  a  CliriiUaa.    U  Noi.  at  Od. 

COWPIilR'S  POEMS,  bilted  by  tlkc  Ror.  John  Nawrox,  A.U.,  late  BectorofBt. 
Uaty  WoobKrth.    In  t  tdIk,  ami  putdiilitd  la  80  Koa.  al  6rf. 

THE  MURDER  OF  WILLIAM  WEARE;  Ami  the  Trial  ud  R>«aaik« 

«t  JOHN  Tllt;KTHI.I„  tho  Murdmr,  and  ku  Aeoomiilleaa i  ailli  lb*  whola  of  Huo*'* 
OnnfcMlona.    B  Hoa.  nt  Bd.,  or  In  boanlt,  1 1*. 

THE  MUHDEU  OF  MARIA  MARTKN;  wiUiftinda*«b>(«.«Morui««- 

traijnliiiary  t'kmiinataiifiK  whii-h  M  l-<  ili«  Dttcoicrr  o/h«r  bodjls  Ih*  Rkd  Bakx.  TMMbw 
Willi  thaTHaland  KiacutliMi  of  WILLIAM  COnUBB,  at  Bury  8(.  HdmomlV  0  Pan* ail ai_ 
orMNna-uOd. 

SHIPWHECK    OF   THE   STIRLING    CASTLE,   co-iinii, . 

NanaUiGaftlio8ufl>insi«rilMCnw,andtl>(trnDlHur<lerulOa|4aiA  PrawibyUietiaiuai. 
IVwliUi  U  addad,  tb*  KAKRATIVF.af  the  WRBCK  of  iW  CUAltLBH  EATOX.Ia  tbc  **iue 
LMlUKlo.    By  J.  CDRTia.     Id  10  K<w.  alOd. 

THE  NEWGATE  CALENDAR,  ConMnln«li..ofih.tnoMao«ori.a.CkMc.  1 

Icn  ■till  liai«  violated  tha  lam  of  ilwirCiHiiiUy.  from  17tw  to  the  pnMBttlwo.    ByO.T.    ~ 
WiLKisai»i,Kiil.  IMltoa-BtM.  ThawbuUvr  jtart  may  belMdt  attltcepUontf  flofaictlbara. 


I 
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BBI.SCT  NOVELS,  baing  a  CfdIecUon  of  the  IblloirliiguiilvemUj-appMTCd  Hovels :-» 

TICAR  OP  WAKEFIELD.     By  Outbk  aoLMWITH,  113. 

TUB  OLD  BiraLISH  BAROH.    By  Clas*  Bbbtb. 

THE  ADVENTURES   OF  SIR  LAWCELOT  GREAVES.    By  De,  Suoixbtt. 

THE  SISTERS,  or  (ho  Histur;  of  Lucy  and  Caroline  SaiUom.    By  Dr.  Dodd. 

ThSftlmT*rDniiiiiRO»b>ndunH*ollliinr,«olvniii|  IIKoi.&t6d. 

ALHORAN  AVD  HAHET,  An  Oricatnl  Tale.    By  Dk.  11  iwkbb worth. 

THE   ADVENTURES  OF    BIGNOR   GAUDENTIO    DI   LUCCA. 

ZADIO,  OR  THE  BOOK   OF  PATE.    By  M.  Db  Voltaibb. 

THB  CASTLE  OF  OTRANTO,  traiulsted  trom  the  nrtginiU  Italian  of  Okitphbio  Mvra 

BT  W.  UtUHlLr.,  Eiq. 

TARTARIAN  TALES,  or  One  Thouwnd  and  One  Quutera  of  Houra ;  written  in  Freneli 

H.  OeiVUTTV,  Anil  £f«nKl>trd  tij  Thou&i  Flujtji,  Ehi. 

ThriMvsdiRDinii  Bmmd  voluinc.ornUJnhif  II  Vot.uU. 

TBB    HISTORY   OF   TOAT    JOKES,    A    FOUNDLING.      By    Hbkrt   Fibldiho, 

■  bhI  ■  faiir  put!  U  U.,  or  H  Non.  u  U. 

THE  ADVENTURES    OF   TBLBHACHUS,  THB    SON    OP    ITLVBSES.     Tranolaled 

Db.  Hawuiwoith.   j  Puij  tiu..aT  li  N'on,  tied, 
ROBINSON  CRUSOE,  witli  an  Account  of  his  TraTeb  throngh  Tarious  Parti  of  th«  Wi 

Bit  D.  Drki>.   t  Fulii  at  fi..  or  IS  Km.  k  64. 
ROMANCE  OF  THE  FOItEST    By  Hub.  Radcliffb.    £4  Nos.  at  BiL 
FITZALLAN.  OB  THE  VOTARY  OF  LOVE.    An  Original  Novel,  printed  nnifomly  ■ 

tlu  Vrnverter  NovrU.    1  Piirli  aL  Ic.,  or  M  Sot,  Bt  6d. 

THE   ROSE    OP   CLAREMONT,  or  Dauglttor,   Wife,  and  Mother.    By  Hbs.  Catbar 

a.WA*D.    W  Nn.  U  6it 

FATHERLESS  PANNY,  or  u  Youn^  Lady't  First  BDlrance  Into  Llfb ;  being  the  Mcmoira 

Uals  MmdJeul  end  hiT  JJnWuUn.   nKoa.uU. 
FATHERLESS   ROSA,  or  the  Dangers  of  Female  Life.    Intended  as  *.  Companion  to 

pnwnDE.   Br  It.HEiaii,EH.   itKnuuI. 
ARABIAN    NIGHTS'   ENTERTAINMENTS,  or  the  Thonund  and  One  Nights;   accun 

dsuribfau  tha  Uiumv*,  CiuLonu,  Mirt,  uid  UcUj^ion  nt  ti»  Euffm  K«t10ni.    14  No*.  U  fid. 

THE  HISTORY  OF  HENRV  EARL  OF  MORELAND.    By  Hbrby  Bbooee.    Rcviicd 

■diM  bj  Bn.  Joiiii  Wkilxt.  U.A.    U  Kon.  it  Id. 
OUSTS  A  GREEN ,  or  lUc  Elopement  of  Hiss  D with  a  Gallant  Son  of  Uars.    Foundei 

ncoU  Fuca.    B  Nn,  u  M. 
PAMELA,  OR  VIRTUE  REWARDED;  In  a  Series  of  Letters  from  ft  Young  Damacl  to 

Pucnu.    Bia.  SiciiAiiniiiir.   !j  Nm,  (t  Oil. 
THB  HISTORY  OF  SIR  CHARLES  ORANDISON  AND  THE  HON.  MISS   BYRON. 

■  BaiHw  of  LeBen.    Br  Haudkl  Kicijaudson.    4ij  Nol  aXf^L 

CLARISSA  HARLOWB,  or  IIL^tory  of  a  Youaj^  Lady;  In  a  Soriia  of  Letters.    By  the  Au 

of.  and  bdni  ■  CompuiiiiD  to,  thr  [K-upEvoifciiiis  Worka-   a  N<ji.  Aftd- 
NEW  MUSICAL  AND   VOCAL   CABINET;  Comprising  a  Selection  of  the  mmt  favot 

Kn^loh.  SeMcta.  whI  Iriidk  Uolodln,  uruiRpd  (ur  the  Voice,  VloUd,  yjute.  itc  h  luni  mt  (be  LodUod  Theiuei 

nUEipoitnitorMr.  Bntiiiii,jHi.   »X«,ii«d. 


POCKET  EDITIONS,  \VITH  ELEGANT  ENGRAVINGS. 
Tltt/oHtKihg  ittUrtitittg  Worla  an  jMHiiiulatiy  TtcammBudd  ta  Iht  alltnlim  of  Parmti  and  GiurJi 
■I  mintnlly  mitfd  lo  nillirau  rn-luiiui  and  rtligiout  prineijila  in  Iht  mimU  of'  Yauih. 

THE  SCRIPTURE  INSTRUCTOR;  For 

L'oe  oT  Funibn  eocl  EchooJj  in  gateiai:  tcini 
Chtmuin  uocLnnfl  Hnd  l*taciice.  u  wi  unUi  n 
WohUor  ScnpUiTFitid. 

THE  BELIEVERS  POCKET COMPANH 

W)tb  drtoul  uul  luHUJ  Snxinti.  ill  JOSM  Mi 
A.U-    ^. 

NP.\V     WEEK'S      PREPARATION      1 

liliCEIVlNt;THKIJiKDsSi;i'J'l-:ii;»iiJiPr 
uid  AIr-d]lii[iiq]>.     lb  'I'lio  i'Dju.  li.  art. 

THOMPSON'S   COMPLETE    BIKD    F, 

CIEIL    Wllb  It  EiimTinn  u!  !ii>n(-]|[nl>,  It. 

THOMPSON'S  COMPLETE  PIGEON  F. 

emu.    With  II  EnjnLniigi  of  chnn  I'lgvuu.  Ii. 

KKLLY'S   STEREOT^'PED   READY  R 

KUNkK.  LMrpt  f^imim,  tntl  oonluiuuit  mui*  II 
llbln,  &i:.    II,  M.  boimiL 

THE  BOOK  OF  COMMON  PRAY] 

^  hcnin  the  ^tvicv  of  ILe  Cburcti  ol  EnvJuid  b 
inard  by  Jmo  ivrififd  Proofi  booi  Use  HdIv  Srrilil 
Uj  Ibi  lull  Mit.Jgli:!  Vkheeh.  Wilh  Uir  Sea  Vc 
ut  FuUdb,  ■  conciH  HiiLorr  of  our  ciifllnit  lj[ 
&c.  S'lr.t  IHnn..  with  14  briiiuruJ  Kngraifngi;  li 
bOH«l  liiKLni,  IDi. :  l.iu„.n|  Plum  7).  W.) 
■#*  Aiibenl  BjluitBndfmidfl  u>lbo«eirDa  piindiuo  e 
fot  pirncautjon  Id  rDan«rntiid&. 


Tbo  OH^nd  Bililiuii,  «nlarfA.1  md  bnt>n!Tcd. 
MILLER'S  SCRlPTUREHlSTOHYi  Forlhe 

jDpnnrmcnt  oT  Vnuili,  H  riitui  In  fo^j  loiijiufl^  kiUi'IaJ 
Id  jDuibiul  npiiciciuii.  uul  ilLUf-lnilxil  bv  u|iwvnli  of 
(vo  hundird  iiid  lurlT  Eugmvin^,  S^uuiv  tdao^ 
Xi  Mo*,  at  Vt.,  UT  ill  1  i<u[ii, 

MILLER'S  NATUBAL  HISTOHYj  For  the 

ImprarmiRit  of  Yautli,  wiUi  :">  Ln^rtviii^  crBinla, 
BtutH,  Fi^bi  ",  Iimrciji,  Ac.    13  N»l.  m  dd. 
THEaOOtitHJLU'SinnVARD;CoiitainiDff 
PaCDii  uid  tv-iiiB  un  ALoiai  4iiiJ   Uijijnoua  but^jerU. 
t>KDa.mt3d^hji£  lit  ln^autilul  EnvravingL 

HODBRIV    UEUGRAPHY,    FOR   YOUTH; 

Caui^nlof  cntmAinJnjr  AKDuiitnoTUif  KmrirH,  Kimt- 
■auH,  Sliibt.  Src»in  Kiuolh.  A^ii.  Afncfe.  ■iiil  AmFnca- 
BtI1,U.  JoiTVi.  VTiih  |A>  Vicwg  afiJir  iinm-LboJ  CiLici^ 
CotUimn  aJ  NdIiuub,hii1  Umpi.    UKolMM. 

KELLY'S    RUDIMENTS   OF   DRAWING; 

For  ibfl  jnilTufliDn  or  Vouih ;  roiitainLiiM  ^rornifive 
L«MO«u  Cor  Un«]rif  Ln  Pmrrniivr  kithhtinp  SKttdwa. 
Landrnpo,  Msnne  Vicn,  Anisuli,  Itinli,  lie ;  wiita 
DiiTcdODi  ibr  l>r«inii|  ibe  Huuuu  f  i^im  comcdr. 
30  ttat-USd. 

A  BKLECTION  OP  INTERESTING  ANEC- 
DOTEB,  Boih  Moiml  and  Utllgiuiii.  A  vitO]  liula 
FnMDtlDrCbildien.    TOiio.    w. 

TIME  AND  THE  END  OF  TIME.  By  Jos B 
Toi,  AoUur  of  tbe  "  Hook  of  lilinrn."   M. 


"n*  Fmru  md  Nm,  nf  mnt  0/  lAi  ICDrb  in  Ml  Catoliigiit  Mnjt  alnadj  prinltd,  tin  ■Unta  or  utiy  pui 
^'iktmmay  bi  kmd  ml  mif,  M  tke  eptien  1^  Purchuen  f  uretmpliUia  Btiar<i;triKv»rima  Hiudin 


J.  BMer,  Prinlcr,  It,  ButbohDew  CIbk,  LoodH. 
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